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From: Fred Towne, Planning Division Manage! 1' V' 

To: Mayor and City Council 

Date: January 28,2009 

Subject: Written Testimony - Brooklane Heights, LUBA Remand (PLD06-00018, SUBOG- 
00006) 

On January 21, 2009, City Council closed the Brooklane Heights public hearing, and held the 
written record open for seven days to provide opportunity for citizens to submit additional 
written testimony. The applicants waived their right to respond to the additional written 
testimony. This memorandum includes written testimony received between the close of the 
public hearing on January 20: 2009, and January 27. 2009, at 5:00 PM, when the written 
record was closed. A hard copy of this memorandum and enclosed testimony is available in 
the reference section of the Cowallis-Benton County Public Library, which is located at 645 
NW Monroe Avenue, Cowallis. This memorandum and enclosures is also available online as 
part of the February 2, 2009, City Council packet, at: 
http://www. c i  con/allis. or. us/index.php?opfion=com~content&task=view&id=2 133&Itemid=2858 
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Tuesday, January 20, 2009 6:47 PM
To: Richardson, Robert
Cc: Extrom, Joan
Subject: Brooklane Heights Testimony

Attachments: Testimony on Remand.pdf; Appendix_1.pdf; Appendix_2.pdf; Appendix_3.pdf; Appendix_
4.pdf

Testimony on 
Remand.pdf (318 K..

Appendix_1.pdf 
(362 KB)

Appendix_2.pdf 
(846 KB)

Appendix_3.pdf (5 
MB)

Appendix_4.pdf 
(182 KB)

Hi Bob,

Please add my testimony with attachments to the record for Brooklane Heights.

If at all possible, I would like the files to be added directly to the PDF file generated 
for the case -- rather than printed and scanned -- because that process decreases the 
resolution of the documents.  I would also like the appendices to appear in order after my
testimony.

Thank you.

Mark
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 Date: January 20, 2009 
 From: Mark Knapp 
 To: Corvallis City Council 
Subject: Brooklane Heights (PLD06-00018, SUB06-00006) 
 
 
 
I urge you to deny the development application and uphold the appeal by the LUBA 
petitioners and South Hill neighbors.  This testimony discusses several ways in which 
the proposed development fails to comply with the Comprehensive Plan and applicable 
sections of the Land Development Code. 
 

“When natural systems are altered, they may not recover or return to their 
original state and ecological function.  We do not yet understand the complex 
interactions between natural systems, or the cumulative impacts of changes on 
such systems.” 
 
– Corvallis Comprehensive Plan, Finding 4.2.c 

 
 
1.  Water Quality 
 
The proposed land development application fails to comply with Comprehensive Plan 
Policy 4.11.12 – because it fails to ensure that pre-development water quality would be 
preserved after drastic changes are made to the hydrology of the hillside. 
 
A.  Detention Ponds 
 
Peer-reviewed research by Derek Booth and Rhett Jackson demonstrates that 
detention ponds often fail to provide adequate mitigation to protect water quality.1   
Their article in the Journal of the American Water Resources Association explains in 
detail the inadequacy of detention ponds that attempt to mitigate the runoff from post-
development constructed and compacted impervious surfaces. 
 

“Stormwater detention is a particularly widespread application that promises 
substantive improvements, but all-too-often it fails to achieve even the most 
limited of objectives. 
 
Modifications of the land surface during urbanization produce changes in both 
the type and the magnitude of runoff processes.  These changes result from 
vegetation clearing, soil compaction, ditching and draining, and finally covering 
the land surface with impervious roofs and roads.  The infiltration capacity of 
these covered areas is lowered to zero, and much of the remaining soil-
covered area is trampled to a near-impervious state.  Compacted, stripped, 

                                                
1 Booth, Derek B. and Jackson, Rhett, Urbanization of Aquatic Systems: Degradation Thresholds, Stormwater 
Detection, and the Limits of Mitigation, Journal of the American Water Resources Association, Vol. 33, No. 5, 
October 1997, pp. 1077-1090. 
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or paved-over soil also has lower storage volumes, and so even if precipitation 
can infiltrate, the soil reaches surface saturation more rapidly and more 
frequently.  Thus Horton overland flow or saturation overland flow (Dunne and 
Leopold, 1978) is introduced into areas that formerly may have generated runoff 
only by subsurface flow processes, particularly in humid areas of generally low-
intensity rainfall such as the Pacific Northwest.” 
 
– Booth and Jackson, pp. 1077-1078 

 
The geotechnical investigation by Foundation Engineering (May 20, 2008) identified the 
same subsurface flow on page 6 of their report: 
 

“The observed iron-staining of the surficial soils suggests that rainfall perches 
within a few feet of the ground surface during the wet portion of the year.  It is 
difficult to predict where seepage may be encountered during construction.  
However, ground water infiltration should be anticipated in deep cuts and 
excavations.” 

 
When topsoil is bulldozed and replaced by concrete, asphalt, and compacted clay, the 
surficial aquifer is eliminated from the hillside.  This subsurface water storage is critical 
for the healthy hydration of downhill vegetation during the dry season in Corvallis. 
 
Furthermore, the replacement of subsurface flow with overland flow greatly increases 
the sediment loading of hillside runoff – thereby creating negative impacts to the 
wetland and the Marys River. 
 

“Changes in upland runoff processes, particularly from a predominantly 
subsurface flow regime to a predominantly surface flow regime, alter not only the 
magnitude of discharges but also the delivery of sediment to the stream network.  
With overland flow, fine sediment is moved into channels throughout the year; 
when coupled with land-cover changes, the sediment load can increase by many 
orders of magnitude (Wolman and Schick, 1967) and the predominant grain-
size distribution can shift to much finer fractions.  Such increases in the 
delivery of fine sediments significantly alters the sediment size distribution of 
gravel bed streams (e.g., Caning, 1984; Jobson and Carey, 1989), with 
attendant changes in stream ecology (recognized as early as Ellis, 1936; also 
Hawkins et al., 1982; Culp et al., 1986; Chapman, 1988; Naiman et al., 1992; 
Weaver and Garman, 1994).” 
 
– Booth and Jackson, pp. 1078-1080 

 
Fine sediments are more likely than coarse sediments to remain suspended in flowing 
water, thereby increasing the turbidity in pools, ponds, streams and rivers.  Fine 
sediments clog the gills of fish and amphibians, increasing mortality and decreasing 
reproductive capacity.  Fine sediment loading is a major impediment to the restoration 
of wetland and stream ecology.  But such restoration is exactly what the City of Corvallis 
and many of its citizens are trying to do in the Marys River Natural Area (as noted 
below).  So the proposed development would be a significant detriment to the public 
interest. 
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“At the end of this causal chain of upland, riparian, and channel changes lies the 
degradation of in-stream biological function that so often motivates rehabilitation 
efforts (Karr, 1996).  In the Pacific Northwest, many of these efforts are focused 
on enhancing populations of anadromous salmon in lowland streams.  These fish 
depend on a particular combination of water and sediment fluxes to maintain 
favorable channel conditions.  Because land-use change in a watershed alters 
those fluxes, the resulting flow regime and channel configuration no longer tend 
to favor salmonids (Booth and Fuerstenberg, 1994), and thus most rehabilitation 
efforts that address only the in-stream symptoms of these watershed changes 
are unlikely to succeed (Roper et al., 1997).” 
 
– Booth and Jackson, p. 1080 

 
The primary problem with detention ponds – including those proposed by the Applicant 
– is that they typically only mitigate peaks flows, while not mitigating the volume of 
post-development.  This distinction is critical, as Booth and Jackson explained: 
 

“R/D ponds can achieve either of two levels of design performance, depending 
on the desired balance between achieving downstream protection and the cost of 
that protection. A peak standard, the classic (and least costly) goal of R/D 
facilities, seeks to maintain post-development peak discharges at their pre-
development levels.  Even if this goal is achieved successfully, however, the 
aggregate duration that such flows occupy the channel must increase because 
the overall volume of runoff is greater. 
 
In contrast, a duration standard seeks to maintain the post-development 
duration of all sediment-transporting discharges at pre-development levels.  
Duration standards are motivated by a desire to avoid potential disruption to the 
conveying channel itself by not allowing increased sediment transport.  Without 
infiltration of runoff, however, the total volume of runoff increases in the post-
development condition, and so durations cannot be matched for all discharges; at 
some level the ‘excess’ water must be released.  This is accomplished by 
determining a threshold discharge below which sediment transport in the 
receiving channel does not occur.  This determination can be made by site-
specific, but rather expensive, analysis based on stream hydraulics and sediment 
size (Buffington and Montgomery, 1997) or can be applied as a ‘generic’ 
standard based on pre-development discharges.” 
 
– Booth and Jackson, pp. 1084-1085 

 
Another critical issue with stormwater detention is the size of the detention pond itself. 
 

“The volume of a detention pond is its single most important design 
characteristic.  From a hydrologic perspective, that volume determines the time-
integrated difference between inflow and outflow and so imposes an absolute 
limit on net hydrologic performance.  It is also the single most expensive element 
of pond design and construction, because pond volume is directly related to pond 
area and thus cost, incurred in both construction and lost developable land.” 
 
– Booth and Jackson, p. 1085 



KNAPP – Remand Testimony Page 4 of 11 

But none of the geotechnical investigations performed by Foundation Engineering and 
submitted by the Applicant even mentions the size of the proposed detention ponds.  
Neither does the Applicant’s original narrative nor the memo from Metolius Consulting 
(November 24, 2008) discuss the hydrologic performance of the proposed detention 
ponds in any significant detail, other than the Applicant’s statement, “Water quality will 
be designed in accordance with the King County Surface Water Design Manual.”  
Fortunately, we do at least know that the “approximate” storage volume of the detention 
ponds would be 36,000 cubic feet.  Rec. 587. 
 
The evidence in the record also fails to mention the area that would be drained into the 
proposed detention ponds in the center of the site.  A conservative estimate would be at 
least one-third of the site, or 8.6 acres, which equals 376,000 square feet. 
 

“To facilitate comparison, all detention-pond designs here are expressed in terms 
of a live-storage volume per unit area of developed land draining to the facility.  
This normalized measure of volume is thus, paradoxically, in units of depth and 
is equal to the volume of the pond as though it were evenly spread out over the 
area of the development.  Typical unit-area volumes are expressed in cm-
hectares per hectare (metric) or inch-acres per acre (English), and so the 
simplified units are simply ‘centimeters’ or ‘inches’ of net pond volume.” 
 
– Booth and Jackson, p. 1085 

 
So the proposed detention ponds would have a functional “depth” of no more than 1.15 
inches, which is 2.9 centimeters.  Research using the King County Runoff Time Series 
program puts that estimated depth in perspective. 
 

“Effective runoff mitigation in the Pacific Northwest appears to require pond 
volumes from 3 to as much as 14 centimeters (Figure 6).  With associated 
berms, control structures, and maintenance access roads such a facility may 
occupy more than 10 percent of the gross area of a development.” 
 
– Booth and Jackson, p. 1087 

 
Therefore, it seems unlikely that the proposed detention ponds would be large enough 
to mitigate stormwater runoff from increased impervious surfaces, and thereby comply 
with the Corvallis Comprehensive Plan.  Given the steep slopes and shallow soils on 
the hillside of the proposed development site, the size of a successful detention pond 
would be at least in the middle of the range indicated by hydrologic research, not just 
below the bottom of the range – or even less. 
 
For the proposed development, much of the post-development runoff would be 
conveyed through a natural drainage in the center of the property.  The Applicant has 
provided no evidence that would lead a reasonable person to conclude that the very two 
small detention ponds proposed for only one of the two identified drainages could ever 
maintain sediment transport at the same level as before development.  The Applicant 
has provided no site-specific data about the critical threshold discharge rate for 
sediment transport from the hillside of Brooklane Heights into the downstream wetland.  
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One can reasonably expect significant increases in sediment transport, because the 
Applicant has proposed to only mitigate the peak of stormwater discharges, and not the 
volume. 
 
Another problem with the use of detention ponds in the proposed development is that 
the steep slope of the hillside impairs their function.  On page 18 of the Metolius Memo, 
the Applicant concedes that detention ponds are inadequate to meet the applicable land 
use criteria on steep slopes: 
 

“For fairly flat sites that have less than 5% slopes, at-grade bioswales and similar 
water quality treatment facilities are appropriate.  In contrast, steep sites with 
slopes greater than 5% are not conducive to typical ‘open-swale’ type water 
quality facilities because the runoff moves too rapidly and suspended solids are 
not able to settle out of the flow.” 

 
The City Memo from the Community Development Director (December 24, 2008) 
acknowledges the same on page 34: 
 

“However, the slopes associated with this site are too steep to feasibly implement 
the King County Facilities.” 

 
Furthermore, the proposed development would provide no detention for the remaining 
hillside runoff – including the West Drainage and runoff from the eastern side of the site, 
where concerns about unrestricted sheet flow were raised in previous testimony. 
 
As indicated on page 17 of the Metolius Memo, the Applicant’s position seems to be 
that compliance with recommendations of the City’s Stormwater Master Plan – which 
are unexplained or even submitted as evidence for public review – is somehow a 
guarantee of compliance with all land use requirements related to hydrology. 
 
The City’s Stormwater Master Plan is based on standards developed in King County, 
Washington.  But the University of Washington research (shown above) refuting the 
Applicant’s assurances is also based on standards developed in King County.  
Compliance with the applicable criteria requires site-specific evidence and a reasoned 
argument, but the Applicant has provided neither. 
 
B.  Filtration Devices 
 
The Metolius Memo introduces a Major Modification to the development proposal (as 
defined by LDC 2.5.60.02.a.14).  The Applicant’s shifting position with regard to natural 
features protection has now settled upon a device from BaySaver Technologies Inc. to 
achieve compliance with the Corvallis Comprehensive Plan.  But the device is largely 
experimental, and the Applicant fails to provide sufficient evidence that it will ensure 
compliance. 
 
The City and the Applicant take the position that adherence to a recommendation from 
an obscure 1999 Technical Memorandum tucked away in Appendix F to the Stormwater 
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Master Plan qualifies as compliance with Comprehensive Plan Policy 4.11.12.  Most of 
the memorandum (including the portion cited on pages 22-23 of the December 24, 2008 
Report to the City Council) offers proposed changes to the Design Criteria Manual for 
Public Improvements – a document that appears to no longer exist or to be at least no 
longer used. 
 
Even if a recommendation for the removal of total suspended solids were an applicable 
criterion for a land use application, the Applicant fails to explain how such a theoretical 
achievement would also create compliance with the criteria identified in the LUBA 
Remand.  The recommendation may be clear and objective on its face, but it is also 
somewhat random, because the Applicant has failed to establish a baseline to which the 
reduction of suspended solids would apply, thereby establishing the significance of the 
achievement. 
 
A hypothetical example illustrates the point.  If increased impervious surfaces were to 
create 4 times more suspended sediment, and even if the BaySeparator removed 70% 
of that sediment, then the post-development wetland would still receive more sediment 
loading than it did before development.  In such a scenario, it is clear that one could not 
reasonably (or objectively) claim that upslope development had “minimized detrimental 
changes in water quality for waters discharging to wetlands” – regardless of whether the 
“TSS standard” had been met. 
 
The Applicant still has no actual data to support claims of compliance with the Corvallis 
Comprehensive Plan. 
 
Furthermore, the performance of the device in question has not been sufficiently proven 
for regulatory compliance.  The experimental nature of “hydrodynamic separation” is 
confirmed by its exclusion from the King County Surface Water Design Manual 
(KCSWDM), as acknowledged on page 34 of the City Memo: 
 

“The use of manhole based water quality facilities is typically not allowed through 
the King County standards.” 

 
So on one hand, the City points to the King County standards to validate its stormwater 
regulations and land use decisions, but then it grants a waiver to those standards 
without site-specific evidence or a reasoned argument for why such an exception is 
justified. 
 
Section 6.5.1 of the KCSWDM contains design criteria for media filtration facilities: 
 

“Filtration facilities are particularly susceptible to clogging.  Presettling must 
therefore be provided before stormwater enters a filtration facility.  The 
presettling treatment goal is to remove 50 percent of the total suspended solids 
(TSS).” 

 
Given the problems with the proposed detention ponds (discussed above), and given 
the absence of runoff detention on the remainder of the site, the Applicant has failed to 
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provide evidence that the BaySeparator would be accompanied by adequate presettling 
treatment. 
 
Another problem with the BaySeparator system is stated on page 68 of the product 
description: 
 

“As expected, the function indicates that the BaySeparator system’s sediment 
removal efficiency increases as the flow rate through the system decreases.” 

 
In other words, as stormwater events increase in magnitude and increase the rate of 
sediment transport, the efficiency of the Applicant’s proposed mitigation would 
decrease. 
 
C.  Major Modification 
 
The Applicant’s addition of hydrodynamic separators to his development proposal 
constitutes a Major Modification.  Therefore, the citizens of Corvallis are entitled to a de 
novo hearing, rather than a hearing limited to issues remanded by the Land Use Board 
of Appeals. 
 
The City has clear and objective standards in its 2006 Land Development Code that 
identify the “Thresholds that Separate a Minor Planned Development Modification from 
a Major Planned Development Modification.”  Among those thresholds is the following: 
 

LDC 2.5.60.02.a.14 
 
“Change to any aspects of the Plan involving Natural Resources and/or Natural 
Hazards governed by Chapter 4.5 - Natural Hazards and Hillsides ...” 

 
The City might argue that LDC 2.5.60.02 (2006) is not an applicable criterion for the 
Brooklane Heights development proposal.  As a general proposition, it is true that the 
2006 LDC is inapplicable.  But the placement of Condition 27 on the application made 
LDC 4.5 (2006) an applicable criterion in particular, and therefore, LDC 2.5.60.02.a.14 
(2006) becomes applicable by extension. 
 
In other words, if the City allows the Applicant to achieve compliance with the 
Comprehensive Plan by applying its new Natural Resources codes, then it would defy 
reason to allow a major change to the development proposal with regard to natural 
resources without truthfully identifying the change as what it is – a Major Modification. 
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2.  Wildlife Habitat 
 
Increased sediment transport by stormwater runoff threatens the downstream wetland 
to the south of Brooklane Drive.  This wetland is part of the Marys River Natural Area, 
which has been the site of restoration activity by multiple organizations and volunteers. 
 
Excessive sediment transport is a common means by which wetlands become 
degraded and lose some of their ecological function.  One of those primary functions is 
water quality maintenance for rivers and streams.  When the wetland filter becomes 
essentially clogged, sediment becomes free to bypass the filter – carried through 
erosion channels or carried across the wetland by overland flow. 
 
This cascading scenario, therefore, threatens to increase the sediment loading of the 
Marys River, which is also the target of restoration efforts. 
 
A.  Salmon 
 
The City of Corvallis launched a program in the summer of 2000 to restore salmon 
habitat, as part of its effort to comply with federal requirements for conservation of 
species listed under the Endangered Species Act.  The program culminated with the 
publication of the City of Corvallis Salmon Response Plan on August 20, 2004. 
 

“The plan was to comply with the protection regulations surrounding the listing of 
Upper Willamette River Spring-run chinook salmon as a threatened species 
under the Endangered Species Act (ESA) in March 1999 (Federal Register, Vol. 
64, No. 56, page 14308-14328, March 24, 1999)....  The purpose of the Salmon 
Response Plan project as to identify activities (both City of Corvallis sponsored 
as well as Corvallis citizen behaviors) that negatively impact chinook salmon 
habitat in Corvallis and develop a plan to, at a minimum, prevent further 
degradation.” 
 
– Corvallis Salmon Response Plan, Executive Summary, p. 1 

 
As shown in Figure 3 of the Plan, portions of the Marys River directly downstream from 
the proposed Brooklane Heights development were part of the evaluated area for the 
restoration of chinook salmon habitat.  The rationale for the restoration was clearly 
stated: 
 

“The City has embarked upon this effort for two reasons.  First, the City 
administration (elected officials) and its residents believe they have a 
responsibility to help maintain the natural environment processes critical to the 
environmental health and quality of life in the Willamette River Valley and state of 
Oregon....  Participation in the preservation of chinook salmon habitat is 
consistent with the City’s position and ethic to take actions that contributed to 
overall environmental and community health. 
 
Second, the City administration has a fiduciary responsibility to its residents 
to protect their interests through responsible decision-making and actions.  Such 
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decisions apply to the ESA listing of chinook salmon where the City has 
compared the costs and benefits of complying with federal rules and the 
protections that compliance offers to the potential risks, liabilities and costs of 
non-compliance.  The City has determined that compliance with the federal rules 
governing chinook salmon habitat, specifically the ESA Section 4(d) Rules, to be 
[sic] more beneficial than potentially costly third-party law suits challenging the 
City to demonstrate compliance with these federal rules.” 
 
– Corvallis Salmon Response Plan, p. 4 

 
The Salmon Response Plan found that the greatest impacts to salmon habitat come 
from impervious surfaces, primarily from the construction of buildings, streets and 
parking lots.  The implementation of revised land use development standards was a 
principal solution offered by the plan.  The City cited most of the natural features 
protections of its Comprehensive Plan as positive factors for the achievement of habitat 
restoration.  (See attached.) 
 
B.  Trees 
 
According to the Metolius Memo, the proposed development would preserve 420 of the 
“454 significant trees currently on the property, of which 98% are white oaks.”  The 
memo by Ken Gibb to the City Council on August 10, 2007 stated (on page 2) that the 
number of preserved significant trees would be 396, which are 24 fewer. 
 
The Applicant’s argument is that not cutting down trees is synonymous with preserving 
them.  The premise of that argument is that the Applicant’s other activities on the site 
will not lead to the destruction of many oak trees.  But as shown above, there is 
insufficient evidence to support the premise, because the Applicant’s project threatens 
to severely disrupt the hydrology of the hillside, upon which the oak trees are dependent 
for survival.  Neither the Metolius Memo nor the City Memo (December 24, 2008) 
addresses the damage to trees by changes in hillside hydrology. 
 
LDC 4.5.60.01.b requires the protection of environmental resources “by ensuring that 
development does not create soil erosion, sedimentation of lower slopes ... [or] severe 
cutting or scarring.”  But the Applicant’s housing project would cause those outcomes. 
 
 



KNAPP – Remand Testimony Page 10 of 11 

3.  Hillside Stability 
 
A.  Geotechnical Investigation 
 
LDC 4.5.60.04.b requires a professional evaluation of slope stability that “shall be 
complete and stamped by either a Certified Engineer Geologist or by a Licensed Civil 
Engineer, licensed in the Specialty of Geotechnical Engineering.” 
 
The Applicant provided a draft geotechnical investigation (dated May 20, 2008) that is 
not complete and stamped in accordance with the code requirement. 
 
The Metolius Response (on page 13) states that a site assessment “shall be completed” 
in the future, but this promise would not provide the public with an ability to comment on 
the version of the site assessment that is actually complete and stamped.  The 
Applicant’s deferral of the certification would be a violation of the due process ensured 
by Goal 1. 
 
LDC 4.5.70.03.a requires the same complete and stamped geotechnical report, by 
extension. 
 
LDC 4.5.70.03.a also requires a geotechnical report that “shall specifically address the 
presence, characteristic, and precise location of the identified hazard(s) on the subject 
property which is/are depicted on the Natural Hazards Map.” 
 
However, the draft geotechnical investigation provided by the Applicant only discusses 
the landslide risk areas in general terms (on page 5), without identifying their precise 
location.  It is, therefore, not clear that the engineer correctly identified the hazards on 
the subject property, as required by code. 
 
No compensating public benefit was offered for the failure to comply with these 
geotechnical code requirements. 
 
B.  Pedestrian Oriented Design 
 
Condition 27 requires the application to comply with LDC Chapter 4.10 – Pedestrian 
Oriented Design Standards.  But the City still proposes to defer compliance with LDC 
4.10 to a future lot-by-lot review process by the Planning Division.  As LUBA already 
noted in its ruling (on page 11), “the city cannot defer such a demonstration of 
compliance with CCP 4.6.7 to a future review process that does not provide notice or 
opportunity for public participation.” 
 
Furthermore, the Planned Development process is not one that can consider most 
issues, while excluding others.  A consideration of the whole package is essential to the 
process. 
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The memo by Ken Gibb to the City Council on August 10, 2007 is also instructive with 
regard to public participation.  Theoretically, the Planning Division could treat every lot 
approval as a Major Modification, thereby requiring public notice and input.  But on page 
20 of his remarks, in reference to compliance with CCP 4.6.7, the Community 
Development Director wrote: 
 

“In addition, staff do not believe it is appropriate to condition a project in a 
manner that would result in a need to obtain a Planned Development 
Modification for the condition to be met.” 

 
C.  Mass Grading 
 
LDC 4.5.80.04.c.3 limits mass grading area to protect steep hillsides.  For low-density 
residential development zones with slopes equal to or great than 10 percent, no mass 
grading is allowed on lots greater than 10,000 square feet.  On smaller lots, mass 
grading is allowed up to 6,500 square feet. 
 
But only 13 of the 45 proposed lots are less than 10,000 square feet, and some of the 
smaller lots would be entirely graded.  Furthermore, most of the lots are on a slope 
greater than 10 percent.  Therefore, noncompliance with the mass grading limitations is 
widespread.  No compensating public benefit has been offered. 
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URBANIZATION OF AQUATIC SYSTEMS: DEGRADATION THRESHOLDS, 
STORMWATER DETECTION, AND THE LIMITS OF MITIGATION1 

Derek B. Booth and C. Rhett Jackson2 

ABSTRACT: Urbanization of a watershed degrades both the form 
and t h e  function of t h e  downstream aquatic system, causing 
changes that can occur rapidly and are very difficult to avoid or cor- 
rect. A variety of physical data from lowland streams in western 
Washington displays the onset of readily observable aquatic-system 
degradation at  a remarkably consistent level of development, typi- 
cally about ten percent effective impervious area in a watershed. 
Even lower levels of urban development cause significant degrada- 
tion in sensitive water bodies and a reduced. but less well auanti- 
fied, level of funct ion th roughout  t h e  system a s  a whole. 
Unfortunately, established methods of mitigating the downstream 
impacts of urban development may have only limited effectiveness. 
Using continuous hydrologic modeling we have evaluated detention 
ponds designed by conventional event methodologies, and our find- 
ings demonstrate serious deficiencies in actual pond performance 
when compared to their design goals. Even with best efforts a t  miti- 
gation, the sheer magnitude of development activities falling below 
a level of regulatory concern suggests that increased resource loss 
will invariably accompany development of a watershed. Without a 
better understanding of the critical processes that lead to degrada- 
tion, some downstream aquatic-system damage i s  probably 
inevitable without limiting the extent of watershed development 
itself. 
(KEY TERMS: stormwater management; urban hydr-ology; hydro- 
graph analysis and modeling.) 

INTRODUCTION 

product of i t s  upland watershed. The net  effect of 
upland changes, occurring across the land surface of 
the contributing headwater catchments, is a t  least as 
important in determining overall stream function, 
degradation, and rehabilitation potential (National 
Research Council, 1992). To understand the potential- 
ly degrading effects of urban development and the 
potential for mitigation, both areas  - upland and 
riparian - must be considered in turn. 

Our approach to this problem draws on both field 
data and hydrologic simulation results from a variety 
of lowland watersheds in King County, Washington 
(Figure 1, Table 1). We have relied on field data to dis- 
play overall trends in stream-channel changes; hydro- 
logic simulations have been no less invaluable to 
improve our understanding of the likely physical pro- 
cesses t h a t  under l i e  those  observed changes .  
Although an  analys is  of urban-induced channel 
changes would be complete without any discussion of 
mitigation, we have elected to include here an investi- 
gation into the  most common of mitigation efforts, 
stormwater detention. Stormwater detention is a par- 
ticularly widespread application that  promises sub- 
stantive improvements, but  all-too-often i t  fails to 
achieve even the most limited of objectives. 

Urban development imposes a variety of watershed 
changes tha t  profoundly affect runoff processes and Development-Induced Upland Changes - 
the downstream surface-water aquatic system. Atten- Runoff and Sediment Processes 
tion is generally given to channel changes: the stream 
channel itself is the object of interest and also, typi- Modifications of the land surface during urbaniza- 
cally, the focus of any subsequent restoration or reha- tion produce changes in both the type and the magni- 
bilitation efforts. Yet that  stream channel, commonly tude of runoff processes. ~h~~~ changes result from 
draining up to many square is largely a vegetation clearing, soil compaction, ditching and 

'Paper No. 96163 of the Journal of the American Water Resources Association (formerly Water Resources Bulletin). Discussions are o p e n  
un t i l  J u n e  1,1998. 

2Respectively, Professor and Director, Center for Urban Water Resources Management, Department of Civil Engineering, Box 352700, Uni- 
versity of Washington, Seattle, Washington 98195; and Senior Hydrologist, Pentec Environmental, Inc., 120 Third Avenue S., Suite 110, 
Edmonds, Washington 98020. 
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draining, and finally covering the land surface with 
impervious roofs and roads. The infiltration capacity 
of these covered areas is lowered to zero, and much of 
the remaining soil-covered area is trampled to a near- 
impervious state. Compacted, stripped, or paved-over 
soil also has  lower storage volumes, and so even if 
precipitation can infiltrate, the soil reaches surface 
saturation more rapidly and more frequently. Thus 
Horton overland flow or saturation overland flow 
(Dunne and Leopold, 1978) is introduced into areas 
that  formerly may have generated runoff only by sub- 
surface flow processes, particularly in humid areas of 
generally low-intensity rainfall such as the Pacific 
Northwest. 

I . .  washington\ '".:: >Bear Creek Watershed 1 
. . .  ......... . . .  

, . ; 
. . 
. . East Lake Sa1ma1niSh 1 

:./ . . . .  . . .  3 :. Watershed j . . .  . . .  3, . '  . . . .  ...... . . . .  . . . . . .  . . %*,, ...... ..: ..: . . .  ..... : . . ..... ,..i . . .  . . .  . . . . .  . . . . i Issaqlralz Creek j 
.... i Watershed j 

Soos Creek 
' Watershed 

I 
10 km 

Figure 1. Map of watersheds used as  sources of 
field data and in analyses. Physical and simulation 
characteristics are summarized in Table 1. 

Besides changing t h e  hydrologic flow regime, 
urbanization affects other elements of the drainage 
system. Gutters, drains, and storm sewers are laid in 
the urbanized area to convey runoff rapidly to stream 
channels. Natural channels are often straightened, 
deepened, or l ined with concrete to make  them 
hydraul ical ly  smoother.  Each of t h e s e  changes  
increases the efficiency of the channel, transmitting 
the flood wave downstream faster and with less retar- 
dation by the channel. In total, direct measurements 
and hydrologic simulation models demonstrate sever- 
al related consequences: for any given intensity and 
duration of rainfall the peak discharge is greater (by 
factors of 2 to 5; Hollis, 1975), the duration of any 
given flow magnitude is longer (by factors of 5 to 10; 
Barker et al . ,  1991), and the frequency with which 
sediment-transporting and habitat-disturbing flows 
move down the channel network is increased dramati- 
cally (by factors of 10 or more; Booth, 1991; Booth and 
Fuerstenberg, 1994) (Figure 2). 

- 1985 LAND USE 
(6% EIA) 

....... 
1 I FUTURE LAND USE 
i I 

(29% EIA) 

WATER YEAR 1986 

Figure 2. One year of simulated streamflow from a 14.2-km2 water- 
shed (Soosette Creek), under identical rainfall but differing land 
uses, using the continuous numerical modcl HSPF (USEPA, 1984). 
Parameters characterize the present-day (1985) land cover [6 pcr- 
cent effective impervious area (EIA), the impervious surfaces with 
direct hydraulic connection to the stream system] and projected 
future land cover (29 percent EIA). 

Changes in upland runoff processes, particularly 
from a predominantly subsurface flow regime to a pre- 
dominantly surface flow regime, alter not only the 
magnitude of discharges but also the delivery of sedi- 
ment to the stream network. With overland flow, fine 
sediment is moved into channels throughout the year; 
when coupled with land-cover changes, the sediment 
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TABLE 1. Physical Characteristics of Watersheds Used as Data Sources and in Analyses. 

soos Bear Hylebos East Lake Sammamish 

King County, 1990c 

38 km2 

168 m - 10 m 

Watershed Name 

King County, 1991 Reference King County, 1990a King County, 1989 King County, 1990b 

Size 

Range of Watershed 
Elevations 

Average e u a l  Rainfall 

Number of HSPF-Modeled 
Subcatchments 

2.43 km2 (avg.) 9 
0.31-6.97 km2 (range) 3 

0. 
2 

3.18 km2 (avg.) 
1.53-10.62 km2 (range) 

2.00 km2 (avg.) 
0.56-8.65 km2 (range) 

1.52 km2 (avg.) 
0.21-2.36 km2 (range) 

1.73 km2 (avg.) 
0.334.86 km2 (range) 

Subcatchment Size - 
Average and Range 

Watershed Impervious 
Area (EIA) 

20.0% (median of 8 
independent subwatersheds) 

5.0% (median of 3 
independent subwatersheds) 

Impervious Areas (EIA) - 
Range by Subcatchments 

Forest Cover 27% (median of 8 
subwatersheds 

60% (median of 3 
subwatersheds 

Forest Cover - Range 
by Subcatchments u 

0.32 m3/se&m2 
8 

(at outlet; = 28.9 
2. 

cfdmi2) 
3 

0.10-0.66 m3/sedkm2 
D 

0. 

(range) S. 

0.13 m3/se&m2 
(at outlet; = 12.1 
cfdmi2) 

0.08-0.4 1 m3/se&m2 
(range) 

0.14 m3/se&m2 
(at outlet; = 12.4 
cfs/mi2) 

0.09-0.42 m3/se&m2 
(range) 

0.60 m3/secJkm2 
(median of 8 independent 
subwatersheds at  outlets; 
= 55.0 cfdmi2) 

0.01-0.98 m3/se&m2 
(range) 

0.19 m3/sec/km2 
(median of 3 independent 
subwatersheds a t  outlets; 
= 51.2 cfs/mi2) 

0.02-0.56 m3/sec/km2 
(range) 

Unit-Area Discharges 
(2-year) - at Watershed 
Outlet, and Range 
Within Subcatchments 

0.79 m3/se&m2 
3:' .= 

(at outlet; = 72.5 o 9 
cfdmi2) 

[range data not available] 
s 
S. 
3 
S. 
3 

0.28 m3/se&m2 
(at outlet; = 25.9 
cfs/mi2) 

0.13-0.97 m3/se&m2 
(range) 

0.31 m3/se&m2 
(at outlet; = 15.2 
cfs/mi2) 

0.17-0.80 m3/se&m2 
(range) 

1.20 m3/se&m2 
(median, at outlets; 
= 110 cfdmi2) 

0.03-1.94 m3/secJkm2 
(range) 

0.4 1 m3/sec/km2 
(median, a t  outlets; 
=37.2 cfdmi2 

0.06-1.20 m3/sec/km2 
(range) 

Unit-Area Discharges 
(100-year) -Outlet, and 
Range 
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load can increase by many orders of magnitude (Wol- 
man and Schick, 1967) and the predominant grain- 
size distribution can shift to much finer fractions. 
Such increases in the delivery of fine sediments sig- 
nificantly a l ters  the  sediment size distribution of 
gravel bed streams (e.g., Carling, 1984; Jobson and 
Carey, 19891, with attendant changes in stream ecolo- 
gy (recognized as  early as  Ellis, 1936; also Hawkins 
et al., 1982; Culp et al., 1986; Chapman, 1988; Nai- 
man et al., 1992; Weaver and Garman, 1994). 

Development-Induced Riparian Changes 

Urban development not only increases ra tes  of 
water and sediment delivery but also encroaches on 
the riparian corridor. From clearing of streamside 
vegetation, less wood enters the channel, depriving 
the stream of stabilizing elements that  help dissipate 
flow energy and usually (although not always) help 
protect the bed and banks from erosion (Booth et al., 
1996). Deep-rooted bank vegetation is replaced, if a t  
all, by shallow-rooted grasses or ornamental plants 
tha t  provide little resistance to channel widening 
(Booth and Jackson, 1994). Furthermore, the over- 
head canopy of a stream is lost, eliminating the shade 
that  controls temperature and supplies leaf litter that  
enters the aquatic food chain. 

Channel Response to Development-Induced 
Watershed Changes 

As a result of these factors, channel widths and 
depths increase throughout urban areas (Hammer, 
1972; Leopold, 1973) and heterogeneous channel mor- 
phology becomes more simplified and uniform. Most 
commonly, channels expand gradually in response to 
progressive increases in the flow regime (Figure 3). 
However, they can also experience rapid and nearly 
uncontrolled incision of the stream bed, usually in 
response to a n  increase in the  flow ra te  combined 
with specific combinations of gradient, substrate, and 
reduced in-channel vegetation (Heede, 1985; Booth, 
1990). 

At the end of this causal chain of upland, riparian, 
and channel changes lies the degradation of in-stream 
biological function that  so often motivates rehabilita- 
tion efforts (Karr, 1996). In the  Pacific Northwest, 
many of these efforts are focused on enhancing popu- 
lations of anadromous salmon in lowland streams. 
These fish depend on a particular combination of 
water and sediment fluxes to maintain favorable 
channel conditions. Because land-use change in a 
watershed a l ters  those fluxes, t h e  result ing flow 

regime and channel configuration no longer tend to 
favor salmonids (Booth and Fuerstenberg, 1994), and 
thus most rehabilitation efforts that  address only the 
in-stream symptoms of these watershed changes are 
unlikely to succeed (Roper et al., 1997). This study 
addresses only t h e  flow-related consequences of 
upland watershed changes, and so i t  does not offer a 
comprehensive analysis of, or solution to, the loss of 
salmonids in urban streams of the Pacific Northwest. 
However, the work has been motivated in large mea- 
su re  by these concerns, and i t  demonstrates the  
tremendous ecological significance of those upland 
changes occurring in the urban environment. 

REGIONAL CHANNEL WIDTHS 
King County Rural and Suburban Streams 

0 ,,,......" 0 
DEGREE OF 

..... 0 ..... EIA < 6% 
0 (EIA = Effective Impervious Area) 

DRAINAGE AREA (kmz) 

Figure 3. Channel widths as a function of contributing drainage 
area, measured by the senior author using the methods for 
bankfull channel identification in Williams (1978). Regression 
lines plotted for each data set independently. 

THE RELATIONSHIP BETWEEN URBANIZATION 
AND AQUATIC-SYSTEM DEGRADATION 

Study Approach 

With this conceptual model of altered watershed 
processes as our context, we wish to better character- 
ize the magnitude of urban development and to iden.. 
tify any consistent trends or thresholds of aquatic- 
system degradation associated with tha t  develop- 
ment. Our approach has been to collect data rapidly 
from a large number and wide variety of urbanizing 
watersheds, acknowledgmg the extreme variability in 
our sample population but anticipating that  the over- 
riding influence of urban development will impose 
consistent trends in our measurements. ! h o  types of 
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d a t a  a r e  requ i red :  those  t h a t  charac te r i ze  t h e  
magnitude of urban development, and those t h a t  
characterize the effects of urban development. 

Characterizing the Magnitude of Urban Development 

Rationale.  There is great appeal to identifying a 
single "index" variable that  characterizes the magni- 
tude of urban development in a watershed. Patterns 
can be readily displayed, correlations are simplified, 
and communication between scientists and planners 
is enhanced. Yet urban development comes in many 
styles, occurs on many different types of landscapes, 
and is accompanied by a variety of mitigation mea- 
sures designed to reduce its negative consequences on 
downstream watercourses. So any simple correlation 
between urbanization and aquatic-system condition 
appears unlikely, and i t  is with this expectation that  
many of the data reported below were first collected. 

TIA a n d  EIA. Past efforts to quantify the degree of 
urban development have not been consistent. Recent 
and historical use of the most widely accepted param- 
eter, percent impervious a rea  in the  contributing 
watershed, has  been carefully documented in a recent 
review article (Schueler, 1995) bu t  several issues 
remain ambiguous. Most significant of these is the 
distinction between total impervious area (TIA) and 
effective impervious area (EIA). TIA is the "intuitive" 
definition of imperviousness: t h a t  fraction of the  
watershed covered by constructed, non-infiltrating 
surfaces such a s  concrete, asphalt ,  and buildings. 
Hydrologically this definition is incomplete for two 
reasons. First, i t  ignores nominally "pervious" sur- 
faces that  are sufficiently compacted or otherwise so 
low in permeability that  the rate of runoff from them 
are similar or indistinguishable from pavement. For 
example, Wigmosta et al. (1994) found that the imper- 
vious unit-area runoff was only 20 percent greater 
than that  from pervious areas, primarily thin sodded 
lawns over glacial till, in a western Washington resi- 
dential subdivision. Clearly, this hydrologic contribu- 
tion cannot be ignored entirely. 

The second limitation of TIA is  tha t  i t  includes 
some paved surfaces that  may contribute nothing to 
the storm-runoff response of the downstream channel. 
A gazebo in t h e  middle of parkland, for example, 
probably will impose no hydrologic changes into the 
catchment except a very localized elevation of soil 
moisture a t  the edge of its roof. Less obvious, but still 
relevant, will be t h e  different downstream conse- 
quences of rooftops t h a t  drain alternatively into a 
piped storm-drain system with direct discharge into a 
natural stream or onto splashblocks that  disperse the 

runoff onto the garden or lawn a t  each corner of the 
building. 

The first of these TIA limitations, the production of 
significant runoff from nominally pervious surfaces. is 
typically ignored in the  characterization of urban 
development. The reason for such an approach lies in 
the difficulty in identifying such areas and estimating 
thei r  contribution, although site-specific studies 
demonstrate tha t  these tasks can be accomplished 
with simple field methods and the resulting hydrolog- 
ic insights are often valuable (Burges et al., 1989). 
Furthermore, the degree to which pervious areas shed 
water  a s  overland flow should be related,  albeit 
imperfectly, with t h e  amount  of impervious area: 
where construction and development is more intense 
and  covers progressively greater  fractions of the  
watershed, the more likely that  the intervening green 
spaces have been stripped and compacted during con- 
struction and only imperfectly rehabilitated for their 
hydrologic functions during subsequent "landscap- 
ing." 

The second of these TIA limitations, inclusion of 
non-contr ibut ing impervious  a r e a s ,  i s  formally 
addressed through the concept of effective impervious 
areas (EIA), defined as  the impervious surfaces with 
direct  hydraul ic  connection to t h e  downstream 
drainage (or stream) system. Thus any part  of the 
TIA that  drains onto pervious (i.e., "green") ground is 
excluded from the measurement of EIA. This parame- 
ter, a t  least conceptually, captures the hydrologic sig- 
nificance of imperviousness. EIA is  the  parameter 
normally used to characterize urban development in 
hydrologic models. 

Yet the direct measurement of EIA is complicated. 
Studies designed specifically to quantify this parame- 
ter must make direct, independent measurements of 
both TIA and EIA (Alley and Veenhuis, 1983; Laenen, 
1983; Prysch and Ebbert, 1986). The results can then 
be generalized either as  either a correlation between 
the two parameters or as a "typical" value for a given 
land use. For example, Alley and Veenhuis (1983) 
found t h a t  [EIA] = 0.15 [TIA]l.*l in thei r  highly 
urbanized watersheds in Denver, Colorado (r2 = 0.98). 
Using the alternative approach, Dinicola (1989) com- 
piled the findings of these earlier studies to recom- 
mend a single set of impervious-area values based on 
five land-use categories for use in studies of western 
Washington watersheds (Table 2). These values are 
the basis for the impervious-area assignments for our 
present study as  well. 

Characterizing the Effects of Urban Development 

Previous  Studies.  Correlations between develop- 
m e n t  a n d  aquat ic-system condit ions h a v e  been 
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TABLE 2. Presumed Relationship Between Imperviousness and Land Use (from Dinicola, 1989). 

Land  Use 
TIA EIA 

(percent) (percent) 

Low Density Residential (1 unit per 2-5 acres) 

Medium Density Residential (1 unit per acre) 

"Suburban" Density (4 units per acre) 
High Density (multi-family or 8+ units per acre) 

Commercial and Industrial 

investigated for nearly two decades with remarkably 
consistent results. Klein (1979) published the first 
such study, where he reported a rapid decline in biotic 
diversity where watershed imperviousness much 
exceeded 10 percent. A variety of more recent studies, 
mainly unpublished but covering a large number of 
study methods and researchers, has been compiled by 
Schueler (1995). Two aspects of his exhaustive com- 
pendium, however, limit the  ability to draw overly 
precise conclusions: 

1. The geographic scope of this body of work is 
largely restr icted to s t reams  of the  mid-Atlantic 
seaboard and Pacific Northwest. A few reports from 
other humid regions are  included, and they do not 
suggest radical differences. However, arid and semi- 
arid regions are entirely unrepresented by this set of 
studies 

2. The definition and determination of "impervious- 
ness," by far the most common characterization of 
urban development in use, is not well described in 
most of the studies (including the preliminary report 
of this study - Booth and Jackson, 1994). Commonly, 
not even the use of TIA or EIA is specified, nor is the 
measurement method used (e.g., direct measurement 
from aerial photographs, interpretation of LANDSAT 
imagery, or characteristic values assigned to different 
land uses). In the typical range of imperviousness for 
which "degradation thresholds" have been investigat- 
ed, this uncertainty in the choice of imperviousness 
measure introduces a potential factor-of-two error 
(Table 2) in comparing the results of one study with 
another. 

Flow Increases. The da ta  sets in our current 
investigation focus on measures of flow quantity, 
channel size, and condition of the riparian corridor. 
They were collected during a series of watershed 
assessments in the east-central Puget Lowland and 
are compiled in a series of associated planning docu- 
m e n t s  ( see  Table  1) .  T h e  absence of chemical  
measurements reflects our judgment of the volumi- 
nous, bu t  inconclusive, body of water-quality data  
tha t  shows only poor correlation between develop- 
ment intensity and water quality across the range of 

(main ly  s u b u r b a n )  l a n d  uses  t h a t  we a r e  
investigating (Horner et al., 1996). In contrast, the 
dramatic evidence of physical degradation that  is so 
readily seen in these watersheds (Booth, 1991) sug- 
gests the overriding significance of urban-induced 
flow increases, characterized by both peak discharges 
and the aggregate duration of sediment-transporting 
events. 

To identify rapidly the  potential effects of flow 
increases in field observations, we discriminate 
between stable channels, with little or no erosion of 
their bed and banks, and unstable channels, which 
display long continuous reaches with bare and desta- 
bilized banks indicative of severe downcutting and 
widening (Galli, 1996): To quantify the increase in 
flows imposed by urbanization, we have used the out- 
put of a continuous hydrologic model (Hydrologic Sim- 
ulation Program-FORTRAN [HSPFI; USEPA, 1984) to 
simulate discharges in a variety of local watersheds 
under identical rainfall regimes but differing land 
uses. We have indexed the magnitude of modeled flow 
changes in terms of the postdevelopment frequency of 
the discharge that  had a predevelopment (i.e., forest- 
ed) recurrence of 10 years (QIO-for). Note, however, 
that  other measures of hydrologic change would pro- 
duce a similar result; there is nothing unique about 
this particular index discharge. 

Model simulations on the watersheds of Figure 1, 
matched with corresponding field observations, are 
summarized by Figure 4. This plot discriminates the 
degree of observed channel stability a t  each station 
(indicated by the "X"s and "0"s of Figure 4), and i t  
positions each observation with respect to the con- 
tributing watershed's EIA (horizontal axis) and the 
now-increased frequency of Q1O-for under current 
urbanized conditions (vertical axis). The simulations 
assumed no on-site detention of stormwater runoi'f 
under current conditions, because almost no develop- 
ment in this region had yet been constructed with 
hydrologically significant detention volumes when 
these  observations were made (1988-1992). The  
forested land-use simulations assumed a rainfall 
regime and channel network identical to the present,, 
focusing solely on the land-use changes from pre- to 
post-development conditions. 

JAWRA 1082 JOURNAL OF THE AMERICAN WATER RESOURCES ASSOCIATION 



Urbanization of Aquatic Systems: Degradation Thresholds, Stormwater Detention, and the Limits of Mitigation 

CHANNEL STABILITY A N D  LAND USE 
, .  HYLEBOS, EAST LAKE SAMMAMISH, ISSAQUAH BASINS 

1 y ~ ~ ~ c ~ "  UNSTABLE CHANNELS 1 
LARGE-LAKE SUBCATCHMENTS 

PERCENT IMPERVIOUS AREA IN CATCHMENT 

r! 
H ' 1 5  2 

Figure 4. Observed stable ("0") and unstable ("X") channels, 
plotted by percent effective impervious area (EM) in the upstream 
watershed (horizontal scale) and ratio of modeled 10-year forested 
and two-year current (i.e. urbanized) discharges (vertical scale). 
Apparent thresholds relating channel stability with either 10 per- 
cent E M  or QO-cur = Q1O-for are consistently met except for the few 
catchments containing large lakes. 

z; '6; *'I GENERALLY  S T A B L E  CHANNELS  ' 
0 ~ 

A surprisingly good correlation emerges between 
observed channel stability and watershed urbaniza- 
tion, be it characterized by percent effective impervi- 
ous area or by the magnitude of simulated flow 
increases. The observations here show that observed 
instability is all-but ubiquitous where the contribut- 
ing effective impervious area percentage exceeds a 
rather low level: a value of about 10 percent (dashed 
vertical line in Figure 4) discriminates between 
observed stable and unstable reaches almost perfectly. 
The magnitude of simulated hydrologic change also 

Y 
? 10-yr forested discharge = 

vi 2-yr current discharge 
3 

L4 3 x X 
0 

9 i GENERALLY  U N S T A B L E  C H A N N E L S  
. 

discriminates between these observations: in any 
basin where the discharge equal to QIO-for now has a 
recurrence of two years or less (shown by the solid 
horizontal line in Figure 4), instability is assured. We 
see anomalously low flow increases with increasing 
EIA only where large lakes (surface area equals or 
exceeds 10 percent of the watershed area) are present 
upstream o'f the observation point. We emphasize that 
the  good relationship between "instability" and 
"imperviousness" is not a Simple causal relationship, 
because we recognize that EIA is but an index of the 
variety of hydrologic changes imposed by urban devel- 
opment. However, i t  is clearly a robust and easily esti- 
mated relationship. 

intuitive is the observation that degradation increases 
as development progresses. To understand the range 
of such effects we have made more complete surveys 
of the physical habitat along 140 km of stream chan- 
nel in two of the King County watersheds (Figure I), 
classifying each reach a s  excellent, fair, or poor, 
defined on the basis of not only channel stability but 
also poo1:rime ratio, channel roughness and diversity, 
and observed fish use. The effective impervious-area 
percentage of the watershed above each channel 
reach was measured, with EIAs ranging from 2 to 50 
percent in watersheds ranging from 2 to 110 km2. As 
with all of our data, significant on-site detention is 
absent in these watersheds. The level of degradation 
changes markedly at  about 8-10 percent EIA (Figure 
5), except a few s i tes  with a r ea s  of significant 
upstream impoundments. A similar relations between 
habitat quality and effective impervious area has also 
been seen in wetlands of this region (Booth and 
Reinelt, 1993). 

QUALITY OF OBSERVED FISH HABITAT 
BIG SOOS AND HYLEBOS BASINS 

16 
15 
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13 
12 

FZZD GOOD 

U 1 '  3 
8 
p? 7 

8 S - BIG SOOS WETLAND REACHES 
5 SV - SPRING VALLEY WETLAND f 4 REACH (HYLEBOS) 

3 
2 
1 
0 

0 4 8 12 16 20 24 28 32 36 40 44 48 52 

PERCENT IMPERVIOUS AREA IN CATCHMENT 

Figure 5. Observed fish-habitat quality as  a function of effective 
impervious area in the contributing watershed, based on more than 
80 individually inventoried channel segments in  south King Coun- 
ty (Figure 1). "EXCELLENT" reaches show little or no habitat 
degradation; "GOOD" reaches show some damage to habitat but 
still maintain good biological function; and "DEGRADED" reaches 
contain aquatic habitat that has been clearly and extensively dam- 
aged, typically from bank erosion, channel incision, and sedimenta- 
tion. Three identified reaches with large wetland-to-watershed- 
area ratios disturb an otherwise consistent pattern of degradation 
across the gradient of urban development. 

At very low levels of watershed urbanization, indi- 
Integrated Effects of Urban Development. vidual differences between watersheds produce 

Urbanization yields not only measurable changes in grea te r  var iabi l i ty  in re la t ive hab i t a t  quality. 
specific elements of aquatic systems but also a decline Patterns become evident only through more detailed 
in the overall function of those systems. This fact is evaluations of stream reaches, using not only physi- 
evident to any resident of such a watershed; similarly cal but  also biological criteria, which have been 
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conducted through the  watershed plans t h a t  now 
cover over 750 km2 in the lightly (but rapidly) urban- 
izing areas of the region (Figure 1; e.g., King County, 
1990a, 1992, 1993). Each such plan h a s  identified 
"Regionally Significant Resource Areas" (RSRAs), 
where the aquatic system is observed to function a t  a 
very high level "by virtue of exceptional species and 
habitat diversity and abundance, when compared to' 
aquatic and terrestrial systems of similar size and 
s t ructure  elsewhere in t h e  region" (King County, 
1993). Across the region, 12 such RSRA stream reach- 
es or subbasins have been identified out of a potential 
population of several hundred. With one exception, 
located in a uniquely inf i l t ra t ive  subbasin  with 
extremely permeable soils, none are found where the 
contributing EIA exceeds 3.6 percent. Indeed, the  
three RSRAs with the greatest contributing impervi- 
ous area are in basins with unusually widespread and 
rapid infiltration. Every other RSRA has  3 percent or 
less EIA in its watershed. 

Conclusions: Urbanization and Aquatic-System 
Degradation 

These results show remarkably clear and consis- 
tent trends in aquatic-system degradation. In western 
Washington, and likely in  other humid regions a s  
well, approximately 10 percent effective impervious 
area  in a watershed typically yields demonstrable, 
and probably irreversible, loss of aquatic-system func- 
tion. Even lower levels of urban development cause 
significant degradation in sensitive water bodies and 
a reduced, b u t  less well quantified, degree of loss 
throughout the system a s  a whole. These results do 
not indicate a "threshold" per se: degradation begins 
a t  very low levels of urban development and continues 
well beyond the range of imperviousness emphasized 
in this study. But we find a noteworthy accumulation 
of physical and biological effects, particularly those 
tha t  can be consistently observed and measured by 
even rather crude (but also rapid and so inexpensive) 
methods, once EIAs reach about 1 0  percent. T h e  
changes imposed on the natural system are a continu- 
um, and so defining a strict "threshold" in this context 
would be naive; but our perception of and our toler- 
ance for those changes appears to undergo a far more 
abrupt transition, one which suggests a basis for dis- 
crete levels of both impact evaluation and manage- 
ment response. 

ON-SITE DETENTION AS MITIGATION 
FOR URBAN DEVELOPMENT 

Design Issues 

The value of storing stormwater runoff in large 
water bodies has  been recognized for decades (Dunne 
and Leopold, 1978; Whipple, 1979) and is  in wide- 
spread practice nationwide. In general ,  all such 
impoundments function similarly: water i s  collected 
from developed areas and is released by infiltration 
(retention facilities) or surface discharge (detention 
facilities) a t  a slower rate than i t  enters; the excess of 
inflow over outflow is  temporarily stored in a pond or 
vault. In principle, adequate performance of these 
"WD ponds" might change the level of or even elimi- 
nate the impervious-area thresholds that  produce rec- 
ognizable aquatic-system degradation. 

The actual performance of RID ponds, however, 
depends on the answer to two questions. The first is 
one of design policy: how completely do we want the 
facility to mimic predevelopment runoff conditions? 
The second is  one of design analysis:  how accurately 
does our hydrologic model predict t rue performance, 
so tha t  the constructed facility actually achieves the 
intended management policy? 

Policy: Design Performance. RID ponds can 
achieve either of two levels of design performance, 
depending on the desired balance between achieving 
downstream protection and the cost of that  protection. 
A p e a k  s t a n d a r d ,  the classic (and least costly) goal 
of WD facilities, seeks to maintain postdevelopment 
peak discharges a t  their predevelopment levels. Even 
if th i s  goal i s  achieved successfully, however, the  
aggregate duration that  such flows occupy the chan- 
nel mus t  increase because the  overall volume of 
runoff i s  greater. 

In contrast, a d u r a t i o n  s t a n d a r d  seeks to main- 
tain the  postdevelopment duration of all sediment- 
transporting discharges a t  predevelopment levels. 
Duration standards are motivated by a desire to avoid 
potential disruption to the conveying channel itself by 
not allowing increased sediment transport. Without 
infiltration of runoff, however, the total volume of 
runoff increases in the postdevelopment condition, 
a n d  so dura t ions  cannot  be matched for all dis- 
chargesoat some level the  "excess" water must  be 
released. Th i s  i s  accomplished by determining a 
threshold discharge below which sediment transport 
in the receiving channel does not occur. This determi- 
nation can be made by site-specific, but rather expen- 
sive,  a n a l y s i s  based  on s t r e a m  hydrau l i c s  a n d  
sediment size (Bufington and Montgomery, 1997) or 
can be applied a s  a "generic" standard based on pre- 
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development discharges. Differences between stream 
channels ensure that  no single threshold can possibly 
work equally well on all channels; nevertheless, a sin- 
gle criterion has  substantial advantages in ease of 
analysis and implementation. A presumed threshold 
discharge of about one-half of the 2-year flow (Qp,- 
2/2), a t  least for gravel-bed streams, appears to have 
reasonable substantiation in the scientific literature 
(e.g., Pickup and Warner, 1976; Andrews, 1984; Car- 
ling, 1988; Sidle, 1988). 

Faced with determining the threshold discharge for 
sediment transport by using either (1) a site-specific 
method that  will likely prove somewhat ambiguous 
and cumbersome to use; or (2) a rapid, universally 
applicable method tha t  almost certainly generates 
incorrect results in a fraction of circumstances, the 
choice of method may not appear obvious. However, 
public regulations are replete with examples of uni- 
form (and predictable) standards that  may be inap- 
propriate in a minority of cases, because the benefits 
of such a uniform approach are judged to outweigh 
the disadvantages. That approach is recommended for 
this issue as  well. 

Analysis: Choice of Model. Having determined a 
design standard, a particular hydrologic model must 
be used during the design analysis. The choice is criti- 
cal, because model predictions of pre- and post-devel- 
opment runoff determine the size and configuration of 
the detention facility. Use of a 24-hour Soil Conserva- 
tion Service (SCS) Curve-Number method, typically 
the  San ta  Barbara Urban Hydrograph method, or 
SBUH, has  been standard practice across much of the 
Pacific Northwest since 1990 despite its poor correla- 
tion between assigned and calibrated curve numbers 
(Hawkins, 1984) and the inability of any event-based 
model to predict accurately a continuous process such 
a s  runoff (Barker et al. ,  1991). Alternatives to the 
SCS method have produced promising results, partic- 
ularly the King County Runoff Time Series program 
(KCRTS; King County, 1995). I t  is a relatively simple 
hydrologic analysis tool with nearly all of the accura- 
cy and versatility of the continuous rainfall/runoff 
model, Hydrologic Simulation Program-FORTRAN 
(HSPF), on which i t  i s  based. KCRTS provides the 
user with a database (the runoff files) of unit-area 
runoff rates pre-simulated using HSPF for a range of 
land cover and soil conditions, and for different pre- 
cipitation regions. Hydrograph analysis and design of 
detention facilities i s  then accomplished by directly 
manipulating the runoff-file and land-cover data with 
the supporting interface software. 

Characterizing Pond Volumes. The volume of a 
detention pond is i t s  single most important design 
characteristic. From a hydrologic perspective, tha t  

volume determines the  time-integrated difference 
between inflow and outflow and so imposes an abso- 
lute limit on net hydrologic performance. I t  is also the 
single most expensive element of pond design and 
construction, because pond volume is directly related 
to pond area and thus cost, incurred in both construc- 
tion and lost developable land. Once a development is 
complete, pond volume is  also the  most inflexible 
parameter. Orifices may be resized with only trivial 
effort, but the total pond area or the maximum depth 
of live storage generally cannot be changed without 
tremendous expense. 

To faci l i ta te  comparisons,  a l l  detention-pond 
designs here are expressed in terms of a live-storage 
volume per unit area of developed land draining to 
the facility. This normalized measure of volume is 
thus, paradoxically, in units of depth and is equal to 
the  volume of t h e  pond a s  though i t  were evenly 
spread out over the area of the development. Typical 
unit-area volumes are expressed in cm-hectares per 
hectare (metric) or inch-acres per acre (English), and 
so the simplified units are  simply "centimeters" or 
"inches" of net pond volume. 

Performance of Ponds 

Peak Standards. HSPF simulation of runoff origi- 
nating from an  SCS-designed detention pond was 
analyzed by Barker et al. (1991). Ponds were initially 
designed using SBUH to match pre- and post-develop- 
ment two- and ten-year peak discharges (a "2-10 stan- 
dard"). Where the simulated land-use conversion was 
from forest land cover to urban land use, performance 
within the design range (i.e., up to the ten-year event) 
was near-perfect: in other words, pre- and post-devel- 
opment peak discharges for any given recurrence 
within this frequency range were equivalent. The vol- 
ume of these ponds, a rough surrogate for facility cost, 
can be as much a s  4 cm (i.e., 4 cm-hectares of volume 
per hectare of developed land). Where the land-use 
conversion was from grassland to urban uses, howev- 
er, even ten-year flows discharged from the  SCS 
ponds increased up to three-fold. Beyond the design 
range of discharges both land-cover conversions result 
in more extreme postdevelopment flooding; in particu- 
lar, the predevelopment Q1OO-yr discharge for a grass- 
to-urban conversion recurs about 10 times as often. 
Even this relatively poor performance is an historic 
improvement; ponds constructed prior to 1990 using a 
design based on the rational method (Yrjanainen and 
Warren, 1973) typically provided one-quarter or less 
of this volume. 

Using KCRTS for pond design, performance is uni- 
form and successful across all types of land conver- 
sion following development. Indeed, because of a 20 
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percent safety fac to~  added to 'the volume of all pond 
designs by this program, KCRTS ponds designed 
under the "2-10 standardn actually match postdevel- 
opment and predevelopment peak discharges up to 
the 100-year events. To achieve this performance, 
however, requires pond volumes as much as 50 per- 
cent greater than under the SCS design. 

Duration Standards. Matching pre- and post- 
development flow durations is a far more challenging 
task than simply matching flow peaks, because the 
total volume of runoff arising from a given storm is 
greater and so must be released or disposed of in 
some fashion. We have considered two modeling 
approaches for attaining this enhanced performance 
in the absence of infiltration: using an apparent "over- 
performance" of the SCS 24-hour method (Table 3), or 
using KCRTS with this performance as an explicit 
goal. In either case, any R/D design that meets a flow- 
duration standard will easily meet a peak standard as 
well. 

TABLE 3. Design Standard for Use with SCS 
Curve Number Method to Control Postdevelopment 

Runoff Durations ("Overperformance"). 

Target 
Postdevelopment Postdevelopment 

Recurrence Discharge 

2 year 0.5 x Qpredevelopment 2-yr 
10 year Qpredevelopment 2-year 

100 year Qpredevelopment 10-year 

A detailed comparison of duration-control ponds 
designed with these two models is instructive, using 
the 14.2-km2 Soosette Creek watershed (Figure 1). 
The watershed's land use, currently 25 percent subur- 
ban, 25 percent grassland, and 50 percent forest, is 
typical of conditions across the region. About 6 per- 
cent of the basin is covered by effective impervious 
area. HSPF simulations, which provide the "truest" 
picture of detention-pond performance, were generat- 
ed by a model calibrated to this basin using two years 
of gauged rainfall-runoff data (King County, 1990a; 
see Figure 2 for sample simulation outputs from this 
watershed). 

Pond performance depends strongly on the prede- 
velopment vegetation cover. Conversion of the 50 per- 
cent forested land in the watershed results in little 
dependence on modeling method; ponds associated 
with such development meet their stated goals (i.e., 
matching of flow durations) regardless of which model 
is used for design. Pond volumes may be as much as 
14 cm, depending on the details of the local soil and 

topography. Conversion of the 25 percent grassed 
areas, however, results in substantial differences 
between design methods. The "overperformance" SCS 
ponds result in extended postdevelopment flow dura- 
tions, with discharges greater than Qpre-2 occurring 
15 to 40 percent more often than they did prior to this 
(limited) development. In contrast, the KCRTS ponds 
achieve durations that are less than or equal to the 
predevelopment durations for all discharges above 
one-half of the 2 year flow (Qpre-2/2). 

Describing the physical consequences of flow-dura- 
tion changes is a vexing, but critical, task. Manage- 
ment decisions involving high-cost facilities will not 
be made on the basis of fractional flow-duration 
increases but on anticipated, tangible changes in 
downstream channels. We have estimated these con- 
sequences by comparison to other actual basins in the 
region where stream-channel conditions can be readi- 
ly observed. The magnitude of flow-duration increase 
seen in the SCS-pond grassland simulation, i.e., 25 
percent of the watershed area converted with a resul- 
tant 15-40 percent increase in flow durations, is of a 
magnitude seen once development achieves 1.7 to 4.6 
percent effective impervious area in a watershed, 
based on calibrated HSPF simulation of such land-use 
conversions region-wide. Thus for a watershed that 
began as half forested and half grassland, for exam- 
ple, total urban development under an SCS-based 
"duration-control" standard would in fact allow dura- 
tion increases about double to those seen in the 
Soosette example, and so similar to those already 
experienced by a watershed that now has approxi- 
mately three to nine percent undetained EIA. Refer- 
r ing to our previous discussion, th i s  level of 
equivalent watershed imperviousness is associated, at 
minimum, with loss of the highest degree of resource 
value and aquatic-system function in virtually any 
catchment in which it is applied. If yet more than 50 
percent of the watershed is in grass cover prior to 
development the equivalent impervious-area increase 
will likely exceed 10 percent, ensuring substantial 
channel instability and the near-complete loss of sig- 
nificant aquatic resources despite a highly restrictive 
detention design. 

CONCLUSION: MITIGATION USING 
ON-SITE DETENTION 

These results demonstrate fundamental elements 
of urban runoff mitigation. From the standpoint of 
peak discharge, even relatively modest detention vol- 
umes can achieve notable (though commonly imper- 
fect) flow reductions, reducing the consequences of a 
given impervious-area increase on flow maxima by 
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two-thirds or more. Reducing flow durations, in con- 
trast, not only reduces or entirely solves downstream 
conveyance problems but also helps control develop- 
ment-induced channel  erosion (Figure 6). This  
improved performance, however, comes with a cost, 
because the necessary detention volumes are dramati- 
cally larger. I t  also requires the use of an adequate 
hydrologic model, or the anticipated performance may 
never be achieved. 

COMPARATIVE POND PERFORMANCE AND VOLUMES 

. . . . . . . . . . . . 

(Equiu. EIA 
"otcalculoted) 

SCS 
2-10 

KCRTS SCS KCRTS 
2-1 0 100-1 0.1 0-2 Durations 

DESIGN METHODOLOGY 

Figure 6. Comparative pond performance using different design 
methodologies - SCS and KCRTS hydrologic models, each under 
peak (labeled "2-10") and duration (labeled "100-10,lO-2" or 
"Durationsn) standards. Evaluations are based on HSPF simula- 
tions of different developments within the fully built-out Soosette 
Creek watershed (29 percent impervious; see Figure 1). Overall 
performance (crosses) i s  represented by t h e  equivalent flow 
increases allowed by a watershed having the indicated impervious- 
area percentage (as EIA) without detention; only KCRTS with a 
duration standard achieves "fulln mitigation. The range of pond 
sizes (boxes) is expressed in cm-ha of volume per developed ha, 
with the range imposed by variability of soils and pre-development 
vegetation and the median value for all simulations shown by the 
dotted line. 

The Limits of Mitigation 

Despite the promise of successfully mitigating the 
effects of urban development through detention 
ponds, hydrologic modeling and empirical data sug- 
gest the elusivity of this goal. Along with the use of 
imperfect hydrologic models, several additional fac- 
tors, both social and physical, are responsible for this 
shortcoming. 

Regulatory Thresholds. There are practical lim- 
its to applying drainage regulations to individual 
small-scale land developments. Jurisdictions typically 
set a minimum "threshold of concern" to nearly all 

development activities: above this threshold the 
drainage regulations apply, but below this level regu- 
lations are minimal or absent [e.g., local King County 
regulations stipulate a minimum 0.50-cfs (0.014- 
m3/sec) increase in runoff, equivalent to about 0.5 
acre (0.2 ha) impervious surface, before mitigation is 
required]. Based on six years of King County permit 
activity (1987-19921, about one quarter of the imper- 
vious area added to the local watersheds there fell 
below this threshold and so are constructed without 
any detention facilities a t  all. Thus a t  full build-out 
(25-50 percent EIA, depending on zoning), a water- 
shed will contain six to more than ten percent EIA 
that lacks any drainage control whatever. So under 
current regulatory thresholds, debates over the rela- 
tive merits of alternative RID design standards are 
largely moot - even the most restrictive design stan- 
dard is unlikely to maintain future aquatic-system 
function a t  any but a recognizably degraded level. 

Cost of Mitigation. Effective runoff mitigation in 
the Pacific Northwest appears to require pond vol- 
umes from 3 to as much as 14 centimeters (Figure 6). 
With associated berms, control structures, and main- 
tenance access roads such a facility may occupy more 
than 10 percent of the gross area of a development 
(Figure 7). These are "lakes," not stormwater ponds, 
and although fully justifiable from a hydrologic stand- 
point they are unlikely to be built except in the most 
unusual of economic and social climates. 

- AREA REQUIRED FOR DETENTION PONDS 

AREA OF DEVELOPMENT (ha) 

Figure 7. Relative gross area required for detention ponds, depend- 
ing on the development area and the desired volume of stored 
runoff (expressed as cm-ha per ha of developed land). Pond layout 
and design is in accord with local regulations and assumes a 1.3-m 
(4-ft) maximum water depth and 3:l sideslopes on all confining 
berms. Range of pond volumes correspond to the likely values 
determined with a "KCRTS durationn standard (Figure 6). 
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Thresholds of Sediment Movement. The con- 
cept of a "duration standard" implies the existence of 
a discharge below which no sediment  t r anspor t  
occurs,  a l lowing non-erosive  re lease  of u r b a n -  
increased runoff volumes. For gravel-bed s t ream 
channels, this threshold discharge is real and can be 
determined on a site-specific or generic basis. In 
sand-bedded channels, however, the threshold of sedi- 
ment motion occurs a t  impracticably low discharges, 
and so increases in the net transport of bed material 
is virtually unavoidable is such systems. We have not 
investigated the consequences of such a condition in 
small sand-bedded urban streams but speculate that  
they may be locally severe. 

Point Discharges. Hydrologic models make the 
near-universal presumption that  surface water exits a 
watershed a t  a point discharge. In the postdevelop- 
ment case this is invariably true: a constructed chan- 
nel or a culvert outfall is generally quite identifiable. 
In the predeveloped case, however, watersheds up to 
several tens of hectares in size may have no discrete 
surface-water discharge point a t  all. Even if flow 
durations a r e  matched precisely in pre- and post- 
developed cases, the change from a subsurface to a 
surface flow regime renders the entire design analysis 
irrelevant and can lead to severe, but entirely unan- 
ticipated, channel incision (Booth, 1990). 

CONCLUSIONS: URBANIZATION, 
DEGRADATION, AND THE 
LIMITS O F  MITIGATION 

In western Washington, and likely in other humid 
regions a s  well, approximately 10 percent effective 
impervious a r e a  in a watershed typically yields 
demonstrable,  a n d  probably irreversible, loss of 
aquatic-system function. The data do not require a 
discrete "threshold" of effects, but they do display a 
noteworthy accumulation of physical and biological 
effects once this fraction of a watershed is covered by 
EIA. On-s i t e  de ten t ion  i s  a n  appea l ing  a n d  
widespread strategy for mitigating these effects, but 
very restrictive and so costly standards may need to 
be met to protect aquatic systems in urbanizing areas. 
Even though this study has  considered only this one 
mitigation s t ra tegy,  substant ia l  difficulties a r e  
revealed. The common hydrologic methods used to 
size detention facilities give a false sense of accom- 
plishment, and  regulatory thresholds designed to 
avoid economic hardship for small projects may nev- 
ertheless allow substantial cumulative impacts to 
accrue. Many of the changes to the landscape imposed 
by urbanization are probably beyond our best efforts 

to fully correct them, and so some downstream loss of 
aquatic-system function is probably inevitable a t  our 
present level of understanding. Unless we can develop 
a more precise, process-based understanding of how 
altered landscapes produced degraded stream chan- 
nels we probably will not achieve genuine protection 
without limiting the extent of development itself, a 
strategy that is being used with increasing frequency 
in this region's remaining resource-rich watersheds. 
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EXECUTIVE SUMMARY 

INTRODUCTION 

The City initiated the Salmon Response Plan project during the summer of 2000.  The plan 
was to comply with protection regulations surrounding the listing of Upper Willamette 
River Spring-run chinook salmon as a threatened species under the Endangered Species Act 
(ESA) in March 1999 (Federal Register, Vol. 64, No. 56, page 14308-14328, March 24, 
1999).  At that time, the National Marine Fisheries Service (NOAA Fisheries) identified the 
range or geographic distribution for the Upper Willamette River Spring-run chinook salmon 
evolutionarily significant unit (ESU; Figure ES1 for a map of the ESU). Jurisdictions located 
within the ESU, which included the City of Corvallis, would from that date forward be held 
responsible for preventing any further degradation of chinook salmon habitat.   

The purpose of the Salmon Response Plan project was to identify activities (both City of 
Corvallis sponsored as well as Corvallis citizen behaviors) that negatively impact chinook 
salmon habitat in Corvallis and develop a plan to, at a minimum, prevent further 
degradation.  Additionally, where chinook salmon habitat existed in city creeks and rivers 
the City also identified long-term activities that lead toward restoration of properly 
functioning conditions (PFC) to support chinook salmon.  

Controlling Federal Regulation 

The federal government since 1973, the year that the ESA was passed, had the authority to 
identify and impose protections for specific species (wildlife, fish, and plants) in order to 
prevent these species from becoming extinction.  The ESA set out guidelines for listing 
species, levels of protection depending on whether a species was listed as endangered of 
or threatened with becoming extinct, any special exceptions to the protections, penalties 
for violating the protection guidelines, and guidelines for de-listing a species should it no 
longer be endangered or threatened with extinction.   

In July 2000, NOAA Fisheries, the federal agency with regulatory authority for marine 
species including anadromous fish, published final ESA Section 4(d) Rules for protection of 
listed salmonids in the northwestern United States (including Upper Willamette Spring 
Chinook Salmon).  Importantly, the ESA Section 4(d) Rules allowed incidental take of listed 
anadromous fish as long as the jurisdiction could ensure that, overall, it did not jeopardize 
the listed species from becoming either endangered or extinct.  These rules, developed 
specifically for listed northwestern salmonids, provided options for jurisdictions to obtain 
an incidental take permit from NOAA Fisheries for its activities.  This permit ensured 
compliance with the ESA and provided protection in the event of legal challenges by the 
federal government and/or other parties. 
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Figure ES1.  Chinook Salmon Evolutionarily Significant Unit (ESU) Map 

See separate file 
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Project Rationale 

The City embarked upon this effort for two reasons.  First, the City administration (elected 
officials) and its residents believed they had a responsibility to help maintain the natural 
environmental processes critical to the environmental health and quality of life in the 
Willamette River Valley and state of Oregon.  This responsibility had been reflected in 
many of the City�s previous and ongoing activities; from the preservation of open space 
and natural resources, reduction of stormwater run-off and contamination of local streams, 
preservation of the Willamette River waterfront, participation in other environmental 
planning efforts (e.g., State-wide Goal 5 Significant and Natural Features Inventory 
projects), to the high degree of citizen participation in the city�s recycling programs.  
Participation in the preservation of chinook salmon habitat was consistent with the City�s 
position and ethic to take actions that contributed to overall environmental and community 
health.   

Second, the City administration had a fiduciary responsibility to its residents to protect their 
interests through responsible decision-making and actions.  Such decisions applied to the 
ESA listing of chinook salmon where the City had compared the costs and benefits of 
complying with federal rules and the protections that compliance offered to the potential 
risks, liabilities and costs of non-compliance.  The City determined that compliance with 
the federal rules governing chinook salmon habitat, specifically the ESA Section 4(d) Rules, 
to be more beneficial than potentially costly third-party law suits challenging the City to 
demonstrate compliance with these federal rules. 

PROJECT STRUCTURE 

The City budgeted a multi-year project to develop a Salmon Response Plan.  The Plan 
would assess chinook salmon habitat in streams within the City limits and the area within 
the unincorporated urban growth boundary (UGB), and develop a response plan based on 
sound science that would 1) prevent further chinook salmon habitat degradation and 2) 
eventually put the habitat on a trajectory toward PFC (see project area map in Figure ES2). 
The City hired a team of consultants with expertise in the ESA, chinook salmon biology and 
ecology, and the recently implemented ESA Section 4(d) Rules.   

While the project was unique in its methodology by using a scientific approach to define, 
identify, evaluate and protect chinook salmon habitat, it incorporated previous City, 
regional, and statewide efforts to protect natural resources, water quality, and salmon.  
Such an approach helped to keep project costs down and provided the project team with 
useful data, reports, and programs that could be integrated and expanded in the Salmon 
Response Plan. Among the relevant activities that were incorporated into the Salmon 
Response Plan was the City�s comprehensive stormwater master planning effort and the 
Goal 5 (Significant Natural Features) planning.  Region and statewide programs such as the 
�Oregon Plan for Salmon and Watersheds� and the Willamette Restoration Initiative (WRI) 
were also helpful. 
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Figure ES2.  Corvallis Salmon Response Plan Project Area 

See separate file 
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Project Team 

The Project Team was made up of three levels � City project management, technical 
advisory committee, and the technical consultants.  Tom Penpraze was the City�s overall 
project manager.  Greg Gescher, P.E., supported him.  A technical advisory committee 
(TAC) made up of City staff representatives from across City departments (utilities, 
transportation, community planning, parks and recreation) and a Benton County planning 
department representative was appointed to help guide and consulting team and review 
and comment on the project materials that were prepared by the project team.  
Professional consultants with expertise in biology, watershed ecology, fisheries science, 
planning, regulatory compliance, economics, geographic information systems and 
mapping, and public involvement were hired to manage the day-to-day project activities.  
Drs. Robert Dillinger and Bill Jones managed the project team from the project�s inception 
to completion.  

Two other groups played a significant role in the project and helped guide the final project 
results.  The public (direct stakeholders and public at large) played an important role in the 
project.  Project team communication with the public to inform, educate, and take 
comment on the type of program that they would support was initiated early and continued 
throughout the project.  Meetings, workshops, news articles, fact sheets, direct contact, 
questionnaires/comment sheets, and web site communication were the methods the 
project team used to keep the public involved. 

A second important group was NOAA Fisheries, the responsible federal regulating agency. 
Communication began during the project�s early stages to ensure that the City received the 
benefit of guidance from the Agency that would ultimately receive the City�s report and 
certify compliance under ESA Section 4 (d).  Frequent communication continued 
throughout the entire project. 

Two-Phase Study and Key Tasks 

The project had two phases.  Phase One of the project developed a comprehensive 
environmental baseline documenting the existing conditions of city streams for chinook 
salmon habitat.  A pathways/effects analysis assessed the impact of City activities and 
citizen behavior on chinook salmon habitat. 

Phase Two used the pathways/effects analysis to determine the degree and geographic 
distribution of City activities and citizen behavior that negatively impacted habitat.  
Activities were weighted and ranked according to their impact in order to identify solution 
options to prevent further habitat degradation and eventually restore PFC. The solution 
options included activities and programs that were currently implemented or being 
initiated under different programs as well as new activities.  Importantly, the options 
identified were from across nearly all City departments.   
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This project would support the final preparation and submission of an ESA Section 4(d) 
Rule Limit 12 (Municipal, Residential, Commercial, and Industrial Development Program) 
application to NOAA Fisheries.  The application would document the City�s understanding 
of chinook salmon habitat, City activity and citizen behavior impacts, and solutions that 
would be implemented to meet ESA requirements.  

To accomplish this project the following key tasks were completed: 

• Development of an existing conditions database (existing sources and field data 
collection). 

• Production of a geographic information systems (GIS) map of city streams with a 
400-foot riparian corridor evaluation area (200 feet on each side of the top of bank). 

• Creation of a pathways/effects evaluation of City activities (e.g., public infrastructure 
and services, transportation, operations and maintenance activities, parks and 
recreation, land use planning etc.) and citizen behavior (e.g., household activities, 
yard maintenance, home auto repairs, etc.). 

• Preparation and submittal of the Phase One report �Baseline Habitat Evaluation and 
Evaluation of Impacts of City Activities� to NOAA Fisheries (approved by NOAA 
Fisheries in January 2002). 

• Development of a database of weighted data that compared the pathways/effects 
analysis of City activities and citizen behavior against the baseline conditions 
database to determine the degree of chinook salmon habitat impact and its 
distribution. 

• Development of solution options to prevent further degradation of chinook salmon 
habitat. 

• Development of solution options to put the City on a trajectory toward achieving 
PFC in its streams and rivers. 

• Development of a monitoring program. 

• Preparation of a final report combining both phases of the project into a single 
report in partial fulfillment of the requirements for submission to NOAA Fisheries. 

• Provide extensive public involvement activities throughout the project (stakeholder 
and open house meetings, press releases, comment forms, project website, etc.) to 
ensure public understanding of the project and to provide the general public with 
an opportunity for input. 
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ACCOMPLISHMENTS 

This project took steps to identify and document baseline habitat conditions for chinook 
salmon and the options available to prevent chinook salmon habitat degradation as well as 
options that could actually improve such habitat and overall water quality in Corvallis 
streams.  Many of these options have, in fact, been initiated.  Through this process the City 
has also made a substantial effort to meet federal compliance requirements under the ESA, 
specifically with respect to the ESA Section 4(d) Rule.  The results of this effort are briefly 
described below. 

• Scientific understanding of existing conditions: a scientifically based evaluation has 
been conducted that provides the City with detailed and comprehensive picture of 
chinook salmon habitat and water quality in the city as well as the unincorporated 
UGB.  The scientific approach was approved and, in fact, lauded by NOAA 
Fisheries, the federal agency responsible for reviewing all compliance plans for the 
ESA Section 4(d) Rule. An extensive database was prepared on the existing habitat 
conditions based upon field data collection and evaluation of existing 
documentation (sources included the Corvallis, Oregon State University [OSU], and 
state and federal natural resource agencies). The database provided information on a 
reach-by-reach basis for all streams that could support chinook salmon habitat in the 
project area (see Figure ES3 for a map of all the stream reaches evaluated). 

• Pathways database: The potential relationship between City activities, citizen 
behavior and their impact on chinook salmon habitat were analyzed.  Public 
services provided by the City (e.g., public utilities, community planning, land 
development, transportation, parks and recreation, etc.) and citizen behaviors (e.g., 
yard maintenance, vegetation, vehicle maintenance, etc.) were evaluated as to their 
impact on the habitat.  A database identifying specific City activities and their 
relationship to chinook salmon habitat (negative, neutral, or beneficial relationship) 
was prepared.  Similarly, a list of citizen behaviors was prepared that noted whether 
such activity had a potential negative, neutral, or beneficial relationship on the 
habitat. 

• Phase I Report: The first phase of the project ended with preparation of a report on 
the City�s existing or baseline habitat conditions and the pathways analysis (see 
Appendix 6).  This was submitted to NOAA Fisheries after public input from 
stakeholders and city residents in special stakeholder meetings and a public 
workshop.  NOAA Fisheries review and response was positive. In a letter to the City 
(January 7, 2002) they approved the baseline conditions evaluation and pathways 
analysis and considered it a �thorough compilation of existing and new data� and 
the pathways analysis showing �the list of activities and potential for impact to fish 
and habitat appears thorough and thoughtful.� Most importantly, the letter stated 
that �the approach and the baseline data collected will be sufficient for us to 
determine the technical adequacy of the final 4(d) submittal� (see Appendix 7 for 
copy of letter). 
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Figure ES3.  Stream Reaches with 400-foot Stream Corridor Evaluation Area Identified 

See separate file 
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• Pathways Weighted Database: A comprehensive database that combined the 
existing/baseline conditions data with the pathways evaluation data was prepared in 
the second phase of the project.  This was a significant development and important 
tool for the project because it identified the potential impacts (negative, neutral, or 
positive) that City activities and citizen behaviors had on chinook salmon habitat on 
a stream reach by reach basis.  That is, it was possible to determine specifically 
where (i.e., what stream reach or reaches) and to what extent (negative, neutral, 
positive) a particular activity had on chinook salmon habitat and water quality in the 
stream reach(es) (see Appendix 5 for a CD of the database).  In addition, the analysis 
incorporated a weighting factor that accounted for an activity�s geographic location 
within or outside of the 400-foot stream corridor evaluation area (200 feet upland 
each side of the stream bank).  Activities or citizen behaviors occurring within the 
corridor were considered to have a greater impact on chinook salmon habitat than 
those same activities or citizen behaviors occurring outside the corridor.  Due to the 
number of City activity/stream reach combinations the size of the Pathways 
Weighted Database included over 3,500 records.   

• Potential 4(d) Rule Options: By using the Pathways Weighted Database as an 
analytic tool it was possible to determine the geographic distribution and impact of 
City activities.  From this database it was possible to determine which activities had 
the greatest negative impact and therefore potentially the greatest need to address 
through public policies.  The project team evaluated the activities and identified an 
initial set of potential 4(d) Rule Limit 12 options that could help prevent chinook 
salmon habitat degradation and improve water quality in Corvallis streams. The 
options were categorized by City activity (e.g., stormwater, parks and recreation, 
transportation, etc.).  Some of the options identified had already or were about to be 
implemented by City agencies (e.g., stormwater master plan activities, Taylor pump 
station fish screen installation, etc.).  They were included in the list of options 
because they would help meet the City�s ESA goals and ESA 4(d) Rule objectives. 
The options were presented to the public twice in public workshops to obtain 
public comment to help refine the options and set priorities.  In addition, comment 
forms were distributed and posted on the City�s ESA web site to gain as wide a set of 
comments as possible (see Appendices 14 and 15 for copies of the comment forms).  
A final set of options was developed based on public input and project team review 
(see Table ES1 at the end of this section for a list of the options that were selected).  

• Monitoring Plan: In order to assess progress toward reducing chinook salmon 
habitat degradation and to meet requirements under the ESA Section 4(d) Rule, the 
project team prepared a comprehensive monitoring plan.  The monitoring program 
closely followed the requirements outlined in the ESA 4(d) Rule. The monitoring 
plan would allow the City to assess progress toward meeting its habitat goals and 
compliance requirements.  The plan had scientific and programmatic components.  
The programmatic component would evaluate the programs and program 
implementation outlined in the ESA 4(d) Rule Plan.  It would focus on overall 
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program development and implementation that will take place during the life of the 
plan.  The scientific component addressed specific protocols for collecting field data 
comparing the data against a standard or metric to determine progress.  Combined, 
the monitoring plan would provide the City and NOAA Fisheries a method to track 
plan progress and effectiveness.    

• Final Project Report: A final Salmon Response Plan Report was prepared that 
incorporated all the project team�s work and products.  This report outlined what 
had been accomplished and provided a strong base on which to move forward 
toward implementing the proposed options and preparing the ESA Section 4(d) Rule 
report to be submitted to NOAA Fisheries for compliance approval. 

FUTURE STEPS 

Before the City can submit its formal ESA 4(d) Rule plan to NOAA Fisheries the report 
identified key activities that need to be addressed.  The following are a list of these key 
activities.  

• Select and Implement ESA Options: the City Council will need to formally adopt the 
proposed ESA 4(d) Rule options identified in this report.  NOAA Fisheries requires 
that the ESA program be implemented to demonstrate that it is complying with the 
ESA 4(d) Rule.  A number of the options are already being implemented as part of 
other programs, but there are options that cannot be implemented until they are 
adopted by the City Council. Once formally adopted, the City will need to outline 
an implementation schedule and initiate implementation for those options that are 
note already underway. 

• Initiate the Monitoring Program: the monitoring program will need to be activated 
to provide the feedback support necessary to assess program effectiveness.   

• Land Development Code Update: the City is in the process of updating its land 
development code (LDC) to incorporate a number of environmentally sound 
programs and policies into its development standards.  The Stormwater Master Plan, 
results of the Significant Natural Features (Goal 5) Project and the ESA Salmon 
Response Plan need to be incorporated into the LDC.  By doing so the City can 
certify that relevant options have been incorporated into the land development 
standards.   

• Comprehensive Plan Update: it will be important for the City to incorporate relevant 
elements into the City�s comprehensive plan.  A number of the identified options 
are related to City planning policies and zoning.  While comprehensive planning 
revisions do not have to be completed, a process should be outlined or underway 
that the 4(d) Rule report can identify.  
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• Integration of ESA Plan and data, Stormwater Master Plan, and Significant Natural 
Features (Goal 5) data: there are two other related projects that should be integrated 
with the ESA Salmon Response Plan.  While they may have been initiated under 
different authorities, they are related because they address water quality and natural 
resource features that the ESA program identifies as important for preserving and 
improving chinook salmon habitat.  While there are a number of good reasons why 
they should be integrated, from the ESA 4(d) Rule program standpoint integration 
will demonstrate to NOAA Fisheries that the City is taking a comprehensive 
approach, which will increase the likelihood of success.  

• National Environmental Policy Act (NEPA): according to NOAA Fisheries an 
environmental impact analysis will need to be prepared to accompany the ESA 4(d) 
Rule Plan submission.  It is unclear at this point whether the environmental impact 
analysis will have to be prepared by the submitting jurisdiction (Corvallis) or by the 
federal agency.  City staff and consultants met with NOAA Fisheries officials in late 
Fall 2002 and Spring 2003 to discuss the environmental documentation 
requirement.  At that time NOAA Fisheries was considering the preparation of a 
programmatic environmental impact statement (EIS) that would address the ESA 4(d) 
Rule Limit 12 that Corvallis was to submit.  NOAA Fisheries could not provide a 
completion date because they had not yet scheduled the EIS work.  One option that 
NOAA Fisheries suggested was that the City could prepare the EIS on its own and 
submit it with the ESA 4(d) Rule.  The environmental documentation would take the 
City some time and expense to prepare.  As of the date of this report, the City has 
not decided whether they will prepare it. 

• Prepare ESA 4(d) Report: Once the above key steps are completed the City will need 
to submit the ESA 4(d) Rule Report to NOAA Fisheries. The report must address how 
the City�s program will meet each of the 12 limits outlined in the ESA 4(d) Rule 
Limit 12 (Municipal Commercial Residential Industrial or MRCI) development 
program. It will be important to demonstrate that all the programs combined satisfy 
all 12 limits. 

These are the key future steps that will need to be taken to meet the City�s goals and 
comply with the ESA 4(d) Rule.  They will build on the foundation that has been prepared 
up to this point.   
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Table ES1.  Considerations and Solution Options Matrix 
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Table ES1.  Considerations and Solution Options Matrix 
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CHAPTER 1.  INTRODUCTION 

REPORT ORGANIZATION 

This report outlines the regulatory compliance requirements, project history, and technical, 
policy, and public involvement work that the City of Corvallis, Oregon has undertaken to 
craft a response to the Endangered Species Act (ESA) listing of chinook salmon as 
threatened in the Upper Willamette River.  Each chapter addresses a specific topic in the 
development of the City�s ESA Salmon Listing Response Plan (Salmon Response Plan). 

Brief Chapter Descriptions 

Chapter I (Introduction) is a project overview.  It briefly covers the project purpose, the ESA 
listed species, federal compliance requirements, the City�s rationale for pursuing the ESA 
4(d) Rule, project development history, and key tasks undertaken to develop the Salmon 
Response Plan. 

Chapter II (ESA and Section 4(d) Rule Requirements) addresses the ESA. It provides a brief 
history of the ESA, the listing process, enforcement, and compliance options available to 
local agencies that have listed species within their jurisdiction.  Chapter II also contains a 
detailed discussion of the 4(d) Rule and the guidance it provides for listed salmonids such 
as chinook salmon. 

Chapter III (Project Structure) provides background information on the project.  It outlines 
the City�s demographics, project area, other related projects, and a brief history of the 
City�s effort to prepare the Salmon Response Plan. Chapter III also describes the project 
structure used to prepare the Salmon Response Plan (e.g., two-phased approach, federal 
oversight, partnership with Benton County, the consultant team, local technical oversight 
and role of the public).   

Chapter IV (Methodology) focuses on the methodology used to prepare the City�s baseline 
salmon habitat conditions including the literature review, fieldwork and data collection 
process and analysis.  It emphasizes the scientific rigor for determining existing conditions 
on which the Salmon Response Plan is based. 

Chapter V (Baseline Conditions) addresses the baseline conditions and findings. It describes 
the development of the baseline conditions database that covers all streams and rivers in 
the project area.  General descriptions of the existing conditions are provided for the 
reaches within the project area. The key findings focus on the historic and existing chinook 
salmon habitat in the project area.  

Chapter VI (Pathways/Effects Analysis) focuses on the analysis of City activities and citizen 
behavior and how they influence chinook habitat.  This chapter describes how existing City 
activities (planning, land development code, public infrastructure, transportation, parks and 
recreation, maintenance and operation, etc.) and citizen behavior (yard maintenance, 
recycling, etc.) impact the existing chinook salmon habitat conditions.  This is the most 
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critical step in the project because it allows the City to identify activities that impact 
(positively and negatively) existing habitat as well as the degree and spatial distribution of 
the impact. The City has created a unique weighted pathways database to perform this 
work and analysis.  The results of this analysis give the City the ability to rank activities 
according to their impact, setting the stage for developing solution options for those 
activities that have the greatest negative impact. 

Chapter VII (Proposed Limit 12 Program Solutions) presents the proposed solution options 
based on the analysis in Chapter VI.  Chapter VII contains extensive discussion on the 
development of the solution options as a product of the pathways/effects analysis and input 
from the Technical Advisory Committee (TAC), stakeholders, and general public (public 
meetings, surveys, comment forms).  The solution options are identified and described.   

Chapter VIII (Monitoring/Reporting) focuses on the proposed monitoring that will be 
performed to assess progress toward meeting the project goals of achieving properly 
functioning conditions (PFC).  The monitoring will cover both the technical/scientific 
monitoring (field data collection, testing and analysis) and programmatic monitoring (how 
well the proposed options and programs are accomplishing the project goals). 

Chapter IX (Public Involvement) describes the extensive public involvement used 
throughout the project.  The project has relied on a multi-media approach including 
stakeholder and citizen meetings, news releases, e-mail announcements, fact-sheets, 
comment forms, and a special website devoted to the project.   

Chapter X (Conclusion: Next Steps and Future Directions) contains a discussion of what the 
City will do to prepare a formal application for the ESA Section 4(d) Rule submission to the 
National Oceanic and Atmospheric Administration, National Marine Fisheries Service 
(NOAA Fisheries).  This discussion includes a schedule of other City activities that must be 
accomplished before the NOAA Fisheries application can be submitted. 

Supporting materials are included.  A Glossary and Bibliography are provided to define 
terms and identify source materials used throughout the project.  An appendix of key 
reports, technical memoranda, and public education documents also is included.  Finally, 
an electronic copy (compact disk) of the pathways database is provided.  The database 
contains the weighting scores used to determine the relative impact City activities have on 
chinook salmon habitat in Corvallis. 

PROJECT PURPOSE 

The City initiated the Salmon Response Plan project during the summer of 2000.  The plan 
was to comply with protection regulations surrounding the listing of chinook salmon as a 
threatened species under the ESA (March 1999).  At that time, the range for the Upper 
Willamette River Spring Chinook Salmon evolutionary significant unit (ESU) was identified 
by NOAA Fisheries.  The City is located within the range of the ESU (Figure 1). From that 
date forward local jurisdictions were held responsible for preventing further degradation of 
chinook salmon habitat. 
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Figure 1.  Chinook Salmon Evolutionarily Significant Unit (ESU) Map 

See separate file 
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The purpose of the project is to identify activities (both City and citizen) that have negative 
impacts on chinook salmon habitat and develop a plan to, at a minimum, prevent further 
degradation.  The long-term goal of the project is to implement activities that put fish 
habitat in city creeks and rivers on a trajectory toward PFC. 

Project Rationale 

The City has embarked upon this effort for two reasons.  First, the City administration 
(elected officials) and its residents believe they have a responsibility to help maintain the 
natural environmental processes critical to the environmental health and quality of life in 
the Willamette River Valley and state of Oregon.  This responsibility is reflected in many of 
the City�s previous and ongoing activities; from the preservation of open space and natural 
resources, reduction of stormwater run-off and contamination of local streams, preservation 
of the Willamette River waterfront, participation in other environmental planning efforts 
(e.g., State-wide Goal 5 Significant and Natural Features Inventory projects), to the high 
degree of citizen participation in the city�s recycling programs.  Participation in the 
preservation of chinook salmon habitat is consistent with the City�s position to take actions 
that contribute to overall environmental and community health.   

Second, the City administration has a fiduciary responsibility to its residents to protect their 
interests through responsible decision-making and actions.  Such decisions apply to the 
ESA listing of chinook salmon where the City has compared the costs and benefits of 
complying with federal rules and the protections that compliance offers to the potential 
risks, liabilities and costs of non-compliance.  The City has determined that compliance 
with the federal rules governing chinook salmon habitat, specifically the ESA Section 4(d) 
Rules, to be more beneficial than potentially costly third-party law suits challenging the 
City to demonstrate compliance with these federal rules. 

ENDANGERED SPECIES ACT:  THE SECTION 4(D) RULE AND REGULATING AGENCY 

The controlling federal legislation is the ESA, which was passed in 1973 (see Chapter II).  
Species listed under the ESA are subject to special regulations designed to protect them 
from extinction.  A jurisdiction that fails to provide adequate protection may be subject to 
federal intervention or third-party legal challenge to demonstrate that the jurisdiction is 
providing sufficient protections to meet the requirements of the ESA.  Should a jurisdiction 
fail to demonstrate that it is protecting the listed species, that jurisdiction could be subject 
to civil and criminal penalties (ESA Section 9). 

There are specific ESA sections that provide guidance for complying with the ESA (i.e., 
Sections 10, 7, and 4).  Concerning listed salmonids in streams and rivers in the 
northwestern United States, the federal government has developed a set of guidelines 
under ESA Section 4(d), which jurisdictions can follow to ensure compliance. 
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In July 2000, NOAA Fisheries, the federal agency with regulatory authority for marine 
species including anadromous fish, published the final ESA Section 4(d) Rules for 
protection of listed salmonids in the northwestern United States (including Upper 
Willamette Spring Chinook Salmon).  Importantly, the ESA Section 4(d) Rules allow 
incidental take as long as the local jurisdiction can ensure that, overall, it will not create 
any �jeopardy� to a listed species of becoming either endangered or extinct.  These rules, 
developed specifically for listed northwestern salmonids, provide options for jurisdictions 
to obtain an incidental take permit from NOAA Fisheries for its activities.  This permit 
ensures compliance with the ESA and provides protection in the event of legal challenges 
by the federal government and/or other parties.  

CORVALLIS ESA RESPONSE PLAN HISTORY 

The City initiated a formal response to the listing of chinook salmon in the Summer of 
2000 when it began the project to identify chinook habitat, City and citizen activities that 
could degrade habitat, and solution options to protect chinook habitat from further 
degradation.  In the years leading up to the project, the City had become aware of the 
potential for chinook to be listed as threatened under the ESA and the requirements to 
comply with ESA.   

City officials supported state and region-wide efforts to protect salmon.  They participated 
in the �Oregon Plan for Salmon and Watersheds�, which was a state-lead effort to address 
declining populations of salmon with a pro-active, coordinated effort for restoration of the 
state�s salmon habitat that included federal and state agencies, local jurisdictions, and 
community-based groups in the process.  The City became a member of the Willamette 
Restoration Initiative (WRI), whose goal was to coordinate efforts to protect and restore the 
health of the Willamette River watershed.   

Locally, the City had initiated several efforts that both highlighted potential fish habitat 
problems and proposed a number of rehabilitation measures.  The City�s comprehensive 
stormwater management planning effort identified potential water quality problems from 
untreated stormwater run-off to streams.  While the City funded an extensive combined 
sewer overflow (CSO) project to capture and treat wastewater and stormwater run-off from 
the older areas of the community that previously discharged untreated stormwater to the 
Willamette River, it also recognized that other unprotected streams would continue to be 
contaminated without additional policy and development changes.  In addition, the City 
was beginning to prepare for the periodic review of the its Comprehensive Plan, which 
required extensive inventories of its environmental resources, including fish habitat in city 
streams.  

City residents were also aware of the declines of salmonid populations in the northwest 
and generally were supportive of efforts to seek solutions to restore fish habitat.  Among the 
evidence of such support was an annual random survey of residents that the City 
conducted to measure service effectiveness.  While residents traditionally favored the City�s 
environmental programs, in 1999 specific questions were included in the survey regarding 
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the recently ESA-listed chinook salmon. Though no specific actions were identified, 
residents responded overwhelmingly positively to the need to support City activities that 
address chinook salmon habitat, even if it required modification of city services 
(wastewater treatment, water supply, stormwater management, etc.) and land development 
regulations. 

The City budgeted for a multi-year project to develop an Salmon Response Plan.  The Plan 
would assess chinook salmon habitat in streams within the its urban growth boundary 
(UGB), and develop a response plan based on sound science that would 1) prevent further 
chinook salmon habitat degradation and 2) eventually put the habitat on a trajectory 
toward PFC. The City hired a team of consultants with expertise in the ESA, chinook 
salmon biology and ecology, and the recently implemented ESA Section 4(d) Rules.  The 
project was initiated in the Fall of 2000 (see project area map in Figure 2). 

KEY PROJECT TASKS 

The project�s scope of work outlined a two-phased approach that coordinated the efforts of 
the City�s TAC, the public (both stakeholders and general public), and the consulting team.  
The City recognized that project success hinged on significant communication between the 
City and NOAA Fisheries.  Communication began in the project�s early stages to ensure 
that the City received the benefit of guidance from the agency which would receive the 
City�s report and provide the incidental take permit under ESA Section 4 (d).  Frequent 
communication continued throughout the entire project. 

Phase One of the project developed a comprehensive environmental baseline 
documenting the existing conditions of city streams for chinook salmon habitat.  A 
pathways/effects analysis assessed the impact of City activities and citizen behavior on 
chinook salmon habitat.  

Phase Two used the pathways/effects analysis to determine the degree and geographic 
distribution of City activities and citizen behavior that negatively impacted habitat.  
Activities were weighted and ranked according to their impact in order to identify solution 
options to prevent further habitat degradation and eventually restore PFC.   

The combined effort of the two-phased approach would be the preparation and submission 
of an ESA Section 4(d) Rule Limit 12 (Municipal, Residential, Commercial, and Industrial 
Development Program) application to NOAA Fisheries.  The application would document 
the City�s understanding of chinook salmon habitat, City activity and citizen behavior 
impacts, and solutions that would be implemented to meet ESA requirements. 
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Figure 2.  Corvallis Salmon Response Plan Project Area 

See separate file 
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To accomplish this project the following key tasks were completed: 

• Development of an existing conditions database (existing sources and field data 
collection). 

• Production of a geographic information systems (GIS) map of city streams with a 
400-foot riparian corridor evaluation area (200 feet on each side of the top of bank). 

• Creation of a pathways/effects evaluation of City activities (e.g., public infrastructure 
and services, transportation, operations and maintenance activities, parks and 
recreation, land use planning etc.) and citizen behavior (e.g., household activities, 
yard maintenance, home auto repairs, etc.). 

• Preparation and submittal of the Phase One report �Baseline Habitat Evaluation and 
Evaluation of Impacts of City Activities� to NOAA Fisheries (approved by NOAA 
Fisheries in January 2002). 

• Development of a database of weighted data that compared the pathways/effects 
analysis of City activities and citizen behavior against the baseline conditions 
database to determine the degree of chinook salmon habitat impact and its 
distribution. 

• Development of solution options to prevent further degradation of chinook salmon 
habitat. 

• Development of solution options to put the City on a trajectory toward achieving 
PFC in its streams. 

• Development of a monitoring program. 

• Preparation of a final report combining both phases of the project into a single 
report for submission to NOAA Fisheries. 

• Provide extensive public involvement activities throughout the project (stakeholder 
and open house meetings, press releases, comment forms, project website, etc.) to 
ensure public understanding of the project and to provide the general public with 
an opportunity for input. 
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CHAPTER 2.  ESA AND THE 4(D) RULE 

INTRODUCTION 

Since the project is driven by the ESA, it is important that the reader have a basic 
understanding of the ESA and how it applies to the Salmon Response Plan.  The following 
sections briefly describe the ESA including its purpose, the listing process, enforcement, 
and the compliance options available to local agencies, which can impact listed species 
within their jurisdictions.  This chapter concludes with a more detailed discussion of the 
4(d) Rule and the guidance it provides for listed salmonids. 

A BRIEF HISTORY OF THE ESA 

Since its passage in 1973, the ESA has become the most important environmental 
legislation for the protection and conservation of plant and animal species.  The ESA is a 
federal action that is designed to prevent the extinction of wildlife, fish and plants.  The 
ESA covers the listing and delisting process, prohibited activities; enforcement and 
penalties for violators, exceptions to the ESA, and importantly for Corvallis, guidelines for 
protecting and conserving threatened species. 

The primary motivation for the Act�s passage was the recognition that economic growth 
and development was responsible, in part, for species extinction.  The Act�s findings stated 
that previous species extinction was the �consequence of economic growth and 
development untempered by adequate concern and conservation.�  The Act�s findings 
further stated that fish, wildlife, and plants were of �esthetic, ecological, educational, 
historical, recreational, and scientific value to the Nation [and international community] 
and its people.�  To conserve species and prevent future extinctions, the United States 
Congress passed the ESA with sweeping powers to, �provide a program for the 
conservation of such endangered species and threatened species�� and that all ��Federal 
departments and agencies shall seek to conserve endangered species and threatened 
species and shall utilize their authorities in furtherance of the purposes of this Act.� 

Threatened and Endangered:  Important Distinctions 

There are two important designations under the ESA, endangered and threatened, each 
having different prohibitions and restrictions.  An endangered species is defined as, �any 
species which is in danger of extinction throughout all or a significant portion of its range 
other than a species of the Class Insecta determined by the Secretary [of Commerce] to 
constitute a pest whose protection under the provisions of this Act would present an 
overwhelming and overriding risk to man.� A species that is listed as threatened, on the 
other hand, is defined as �any species which is likely to become an endangered species 
within the foreseeable future throughout all or a significant portion of its range.�   
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The two designations differ significantly with respect to the prohibited activities.  While 
both are subject to the �take�1 prohibitions (Section 9 Prohibited Acts), those for 
endangered species are significantly more restrictive because of the potential for extinction.  
Essentially, any human-related activity that could result in extinction of the species outside 
of self-protection (an act of self-defense by humans) from an endangered species is 
considered unlawful.  Included in these prohibitions are the sale and trafficking (importing, 
exporting), possessing, and violation of any regulation pertaining to the endangered 
species.   

There are exceptions to these prohibitions.  Incidental take of an endangered species may 
be permitted as long as it does not create jeopardy.  That is, the take of the endangered 
species does not result in the species� extinction.  Therefore, ESA Sections 7 (Interagency 
Cooperation) and 10 (Exceptions) allow the �take� of species listed as threatened or 
endangered, as long as there is no possibility that it will become extinct.   

Prohibited activities under the threatened species designation are subject to the same ESA 
sections, though they are somewhat less restrictive.  Like endangered species, there are 
incidental take prohibitions, but there are also exceptions. The exceptions are significantly 
more flexible than those for endangered species.  Incidental take can happen only if it does 
not result in jeopardy.  That is, that the take will not result in a threatened species 
becoming endangered. 

What differs between the two designations is the application of Section 4(d) Protective 
Regulations.  Section 4(d) only applies to threatened species.  It gives the Secretary of 
Commerce sweeping authority to prepare any regulations necessary to conserve (save) a 
listed threatened species including, under certain circumstances, allowing exemptions from 
prohibited activities in other sections of the ESA such as Section 9(a)(1).  Section 9(a)(1) lists 
prohibited activities for listed threatened species including importing/exporting, 
transporting, selling, damaging/destroying, or violating any regulation related to a 
threatened species promulgated by the Secretary of Commerce.   

ESA Listing Process 

Listing of species under the ESA is a three-step process (ESA Section 4).  In the first step, a 
species review is triggered by a petition to the Secretary of Commerce claiming other laws 
and regulations have not sufficiently protected the species, and ESA protection is 
warranted.  The petition must present the scientific evidence leading to that conclusion.  A 
biological review team (BRT) is formed and a �status review� conducted.  This review has 
at least five possible outcomes.  The BRT may conclude that there is insufficient cause for 
listing and reject the petition, that the petition has presented insufficient evidence for listing 
and reject the petition, or that the evidence is insufficient for listing but the species should 

                                             

1 The term ��take�� in the ESA means to �harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 
collect, or to attempt to engage in any such conduct.� 
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be designated as �candidate� and re-examined in five years.  Should the BRT find that 
listing is warranted, it may either decide that, while listing is warranted, other species have 
greater urgency and so the species in question will not be listed at this time, or that listing 
is necessary. 

In the second step, there is additional scientific review and public comment for the 
proposed listing of the species.  At this time other governmental agencies are �obligated� 
by Section 7 of the ESA to consult with the regulatory agency (e.g., NOAA Fisheries, U.S. 
Fish and Wildlife Service) on any projects involving federal actions (including funding) to 
protect the proposed species and its habitat.  Federal regulations, however, do not yet 
apply to state and local authorities because the species has not been formerly listed. 

In the third step, the ESA lists the species when scientific review and public comment in 
the second step warrant further protections.  At this point state, local and private citizens 
along with federal government agencies are all required by Section 7 of the ESA to consult 
with the federal regulatory agencies on any federal actions that may impact the listed 
species.  The Section 7 consultation process ensures, for a specific project, that the listed 
threatened species is not in jeopardy of becoming endangered and the listed endangered 
species is not in jeopardy of becoming extinct.  Through the consultation process a 
proposed project may be modified, altered, or even prevented depending on the federal 
agency�s determination of impact on the listed species.  

Chinook Salmon Listing History 

The ESU for Upper Willamette Spring Chinook Salmon was listed as threatened on March 
24, 1999.  The final determination to list these salmon as threatened came after a year of 
scientific analysis and public comment.  During that time NOAA Fisheries reviewed the 
potential listing of eight chinook salmon stocks along the west coast of the United States.  
In March 1999, three other chinook stocks also were listed under the ESA, two as 
threatened and one as endangered (Federal Register March 24, 1999).  Decisions on the 
remaining chinook stocks were postponed for six months in order to extend the review 
period. 

At the time of the listing NOAA Fisheries also was required to designate critical habitat for 
Upper Willamette Spring Chinook Salmon (ESA Section 4(a)(3)(A)). Critical habitat as 
defined in the ESA is ��(i) the specific areas within the geographical area occupied by the 
species...on which are found those physical or biological features (I) essential to the 
conservation of the species and (II) which may require special management considerations 
or protection; and (ii) specific areas outside the geographical area occupied by the 
species...upon a determination by the Secretary [of Commerce] that such areas are essential 
for the conservation of the species.�� (ESA Section 3(5)(A)).   
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NOAA Fisheries postponed designation of critical habitat in March 1999 because of the 
number of comments received regarding critical habitat area.  Critical habitat was finally 
designated on February 16, 2000 (Federal Register Vol. 65, No. 32).  The critical habitat 
designation for Upper Willamette Spring Chinook Salmon, as well as for 18 other salmon 
stocks, were then voluntarily vacated April 30, 2002 in response to litigation challenging 
the process by which critical habitat was established.  

To date, the critical habitat designation is still vacated pending the review of the critical 
habitat designation process by NOAA Fisheries.  Upper Willamette Spring Chinook Salmon 
remains listed as threatened under the ESA and jurisdictions must still demonstrate that 
they are conserving habitat under other federal legislative mandates (i.e., Magnuson-
Stevens Act of 1996). 

Section 4(d) Rules 

As was noted in a previous section of this chapter, the federal government has flexibility to 
issue regulations that allow exceptions to the take prohibition. There are three Sections of 
the ESA that guide the type of exceptions that may be allowed for a listed threatened 
species designation.  Section 4(d) is one of the ESA sections that provides regulatory 
flexibility when the Secretary of Commerce deems it is �necessary and advisable to provide 
for the conservation of such [as listed threatened] species.� NOAA Fisheries has used this 
section to develop specific rules for listed anadromous fish, including Upper Willamette 
Spring Chinook Salmon, to provide guidance to jurisdictions on how to demonstrate 
conservation of these listed species� habitat. 

NOAA Fisheries formally adopted the Section 4(d) Rules on July 10, 2000 (Federal Register 
Vol. 65, No. 132).  The Rules identified activities that NOAA Fisheries believed might 
constitute a �take� of listed species.  The Rules also identified activities that �conserve� 
listed species; that is, activities conducted pursuant to NOAA Fisheries-approved land use 
regulations.  The Rules identified 13 activities or programs that NOAA Fisheries believed 
limited impacts on salmonid species, so that additional protection through application of 
ESA Section 9 would be unnecessary.  

NOAA Fisheries intended to use the 4(d) Rule process as a way to encourage governments 
to review their regulations and make changes to ensure activities conducted pursuant to 
such regulations did not cause a �take.�  NOAA Fisheries actively encouraged and was 
�interested in working with local jurisdictions to develop programs that protect endangered 
and threatened species and their habitats and to recognize such programs through 4(d) 
Rules exceptions or other mechanisms.� (ESA and Local Governments: Information on 4(d) 
Rules, NOAA Fisheries, 2000).   

The 4(d) Rules set forth an administrative process whereby governmental entities could 
except their land use and water quality regulations from ESA restrictions.  In practical 
language, NOAA Fisheries recognized that implications of the listed species were for the 
first time mainly on urban rather than rural areas.  Therefore, certain activities such as 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 13 

urban development, the delivery of urban services (e.g., public infrastructure, operations 
and maintenance, etc.) and citizen behavior as well as the history of urban development 
and activities were very complex and would likely violate Section 9 take prohibitions.  In 
order to both comply with the ESA, but still allow for the continued activities that were 
primarily urban in nature, there had to be some guidance for local jurisdictions to 
demonstrate compliance.  The Section 4(d) Rules provided that guidance. 

Further, NOAA Fisheries recognized that the 4(d) Rules �did not require states, local 
governments, or private parties to change their practices to conform to any of the take 
limits described in the final rule. However, the limits provided one way to be sure an 
activity or program did not risk violating the take prohibitions. Simply because a program 
was not within a limit does not mean that it automatically violated the ESA, but that a 
program or jurisdiction would risk ESA penalties if the activity in question took a listed fish. 
By qualifying for a limit, governments and individuals received assurance that their 
activities, when implemented in accordance with the criteria in the 4(d) Rules, did not 
violate the take prohibitions and would not be subject to enforcement actions.�  In other 
words, NOAA Fisheries could not charge a jurisdiction or individual with violating the take 
prohibitions if they were complying with an approved 4(d) Rule plan. 

Description of the 13 Limits 

The 13 limits cover a broad number of categories where take may occur, including: 

• Scientific research conducted or supervised by, or coordinated with, state fishery 
agencies  

• Fish harvest activities  

• Artificial propagation programs  

• Habitat restoration based on watershed plans  

• Properly screened water diversions  

• Routine road maintenance  

• Municipal, residential, commercial, and industrial development and redevelopment  

• Forest management practices in the State of Washington  

To help guide local jurisdictions through the 4(d) Rule compliance process, NOAA 
Fisheries has also issued the Implementation Binder for Threatened Salmon and Steelhead 
on the West Coast (September 22, 2000).  The Binder outlines the steps for evaluating the 
need for a limit, the limit to be submitted, the contents of the limit documentation and the 
submittal process (See Appendix 1 for a copy of the revised Binder)  

The following briefly addresses each of the 13 limits under the ESA Section 4(d) Rules 
(descriptions are from the 4(d) Rule Implementation Binder for Threatened Salmon and 
Steelhead on the West Coast, September 22, 2000).  Not all apply to the City of Corvallis 
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and their ESA program.  The City is in the process of submitting an application for Limit 9 
(Water Diversion Screen for the Taylor Water Treatment Plant Intake Pump Station), will 
submit an application for Limit 12 (Municipal, Residential, Commercial, and Industrial 
Development Program) following the Land Development Code Phase III Update process, 
and is considering an application for a Limit 10 (Routine Road Maintenance).   

Limit 1 -- ESA Permits 

This limit recognizes that those holding permits under Section 10 of the ESA (or receiving 
other exemptions under the ESA) are not prohibited from take that is in accordance with 
the permit or applicable law.  A Section 10 permit (e.g., Habitat Conservation Plan) allows 
a jurisdiction to take listed fish based on the plan and not be in violation of the ESA. 

Limit 2 � Ongoing Scientific Research 

NOAA Fisheries allowed a temporary, one-time limit on the ESA take prohibitions to allow 
scientific activities to continue until March 7, 2001. Authorization under this limit did not 
remove a researcher�s obligation to obtain any additional state, tribal, or federal permits. 
Nor did this limit remove the need for federal researchers to consult with NOAA Fisheries 
under Section 7 of the ESA. 

Limit 3 � Rescue and Salvage Actions 

This limit relieves certain agency and official personnel (or their designees) from the take 
prohibitions when they are acting to aid an injured or stranded fish or salvage a dead fish 
for scientific study.  

Limit 4 � Fishery Management 

Allows the take of listed fish in fisheries if a fishery management agency develops a 
Fisheries Management and Evaluation Plan (FMEP) and NOAA Fisheries approves it. Some 
benefits of the FMEP approach are long-term management planning, more public 
involvement, less government paperwork, and more certainty that there will be fishing 
opportunities in the future. 

Limit 5 � Artificial Propagation 

Hatcheries can be managed in a manner that conserves and recovers listed salmon and 
steelhead. The 4(d) Rules do not prohibit the take of listed fish for a variety of hatchery 
purposes if a state or federal hatchery management agency develops a Hatchery and 
Genetics Management Plan (HGMP) and NOAA Fisheries approves it.  
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Limit 6 � Limits on the Take Prohibitions for Joint Tribal/State Plans Developed under the 
United States v. Washington or United States v. Oregon Settlement Processes 

NOAA Fisheries includes this limit on the take prohibitions to accommodate any resource 
management plan developed jointly by the states and the tribes (joint plan) under the 
jurisdiction of United States v. Washington or United States v. Oregon. Such a plan would 
be developed and reviewed under the government-to-government processes outlined in the 
final 4(d) Rule for Tribal Resource Management Plans. 

Limit 7 � Scientific Research Activities Permitted or Conducted by The States 

The 4(d) Rule allows take for specific scientific research activities undertaken by states. 
Coverage under the limit requires that the state fishery agencies either conduct or oversee 
research/monitoring efforts, or become involved in coordinating those efforts. In addition, 
compliance with the limit will require that the state fishery agencies submit annual reports 
describing research-related take for each of the affected ESUs. 

Limit 8 � Habitat Restoration 

The final 4(d) Rule provides that take prohibitions will not apply to habitat restoration 
activities that are part of a watershed conservation plan that the state of Washington, 
Oregon, Idaho, or California has certified to be consistent with the state�s watershed 
conservation plan guidelines. 

Limit 9 � Water Diversion Screening 

Water diversions that operate without adequate screens to block fish access are widely 
known to kill salmon and steelhead. Juveniles may be sucked or attracted into diversion 
ditches or pipes where they later die from a variety of causes (e.g., stranding, hydropower 
production, drinking water treatment, etc.). In addition, juveniles are often injured or killed 
when caught in pumping facilities or forced against screens.  Adult and juvenile salmonid 
migration may also be impaired by diversion structures such as push-up dams.  

The 4(d) Rule does not apply take prohibitions provided that NOAA Fisheries engineering 
staff, or any resource agency or tribal representative NOAA Fisheries designates as an 
authorized officer, has agreed in writing that the diversion facility is screened, maintained, 
and operated in compliance with NOAA Fisheries� Juvenile Fish Screening Criteria or, in 
California, in compliance with NOAA Fisheries� Southwest Region Fish Screening Criteria 
for Anadromous Salmonids. If a diversion is screened, operated, and maintained in a 
manner consistent with those criteria, adequate safeguards will be in place and no 
additional federal protection is necessary or advisable for conserving listed fish. 

The City of Corvallis prepared a Limit 9 application for replacement of its Taylor water 
intake diversion screen on the Willamette River.  The water diversion screen was replaced 
during the summer and fall of 2004. 
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Limit 10 � Routine Road Maintenance 

NOAA Fisheries does not find it necessary or advisable to apply take prohibitions to 
routine road maintenance activities provided that: (1) the activity constitutes routine road 
maintenance conducted by Oregon Department of Transportation (ODOT) employees (or 
their agents) that complies with ODOT�s Transportation Maintenance Management System 
Water Quality and Habitat Guide (ODOT Guide, July 1999); (2) it is conducted by the 
employees or agents of a state, county, city, or port under a program that complies 
substantially with the ODOT Guide and has been determined to meet or exceed the 
protections provided by the ODOT Guide; or (3) it is conducted by the employees or 
agents of a state, county, city, or port in a manner that has been found to contribute to PFC.  

For a state, city, county, or port program that is equivalent to the ODOT program (or any of 
its amendments) to qualify under Limit 10, it must be approved in writing by the NOAA 
Fisheries Northwest or Southwest Regional Administrator, whichever is appropriate.  Any 
jurisdiction desiring its routine road maintenance activities to qualify under this limit must 
have adopted road maintenance guidelines equivalent to or better than the ODOT program 
and commit in writing to apply these management practices. 

The City of Corvallis is considering a submission of a Limit 10 application.  The City 
considers its routine road maintenance program equal to the ODOT Guide and in many 
cases exceeds ODOT practices.  In addition, NOAA Fisheries has encouraged the City to 
submit a Limit 10 based on the Salmon Response Plan Phase One report, Baseline Habitat 
Evaluation and Evaluation of the Impacts of City Activities (February 2002). 

Limit 11 � Portland Parks Integrated Pest Management 

After carefully analyzing the City of Portland�s Parks and Recreation (PP&R) integrated 
program for pest management, NOAA Fisheries concludes that it addresses potential 
impacts and provides adequate protection for listed fish. NOAA Fisheries does not find it 
necessary or advisable to apply additional federal protections in the form of take 
prohibitions to PP&R activities conducted under the Pest Management Program.  

This limit only covers the City of Portland.  The City has worked closely with NOAA 
Fisheries to develop a program that covers their activities.  NOAA Fisheries has not 
expanded it to allow other jurisdictions adopt their program as they have for Limit 10. 

Limit 12 � Municipal, Residential, Commercial and Industrial Development and 
Redevelopment 

The City will submit an application under Limit 12.  The Municipal, Residential, 
Commercial and Industrial (MRCI) limit application is complicated because it covers many 
of the diverse activities that a city provides.  Through the 4(d) Rule, NOAA Fisheries 
identifies a mechanism whereby cities, counties, and regional governments can ensure that 
MRCI development and redevelopment authorized within those areas is consistent with 
ESA requirements.  The challenge is to be able to provide adequate protections to prevent 
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Upper Willamette Spring Chinook Salmon from becoming endangered, which at the same 
time allows local jurisdictions enough flexibility to continue to conduct their business.  The 
4 (d) Rules allow this as the take prohibitions do not apply to MRCI development or 
redevelopment governed by and conducted in accordance with city, county, or regional 
government ordinances or plans that NOAA Fisheries has found to adequately protect 
listed species. 

NOAA Fisheries has developed 12 criteria by which a Limit 12 application will be 
evaluated.  The following criteria will be applied by NOAA Fisheries when evaluating the 
MRCI program plans and ordinances: 

• Avoid development in inappropriate areas (e.g., steep lopes, wetlands, riparian 
areas) 

• Avoid stormwater discharge impacts to water quality, quantity and the watershed 
hydrograph 

• Provide riparian area management that adequately maintains properly functioning 
conditions and mitigates unavoidable damage 

• Avoid stream crossings by roads, utilities, etc., when possible, and minimize 
impacts where crossings are unavoidable through choice of mode, sizing, and 
placement 

• Protect historical stream geomorphology and avoid hardening of banks and 
shorelines 

• Protect wetlands and wetland functions 

• Preserve hydrologic capacity of all streams, permanent and intermittent, to pass 
peak flows 

• Provide for and encourage use of native vegetation for landscaping to reduce water, 
pesticide and herbicide use 

• Ensure water supply demands can be met without having a negative impact on 
flows, directly or through influences on groundwater.  Any new diversions should 
be placed and screened in such a way as to prevent injury to and/or death of 
salmonids 

• Provide necessary enforcement, funding, reporting, and implementation 
mechanisms and formal plan evaluations at no greater than 5 year intervals 

• Comply with all other state and federal environmental and natural resource laws 

• Provide NOAA Fisheries with annual reports regarding implementation and 
effectiveness 
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Limit 13 � Forest Management in Washington 

NOAA Fisheries has determined that it is not necessary to apply take prohibitions to non-
federal forest management activities conducted in the State of Washington provided that: 
(1) the action complies with adopted forest practice regulations that NOAA Fisheries has 
found to protect habitat functions at least as well as the regulatory elements of the Forests 
and Fish Report (FFR); and (2) the activity also implements all non-regulatory elements of 
the FFR. 
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CHAPTER 3.  PROJECT STRUCTURE 

INTRODUCTION 

When the City of Corvallis decided to undertake a project to address the ESA and prepare 
an application using the Section 4 (d) Rules as guidance, the City involved itself with a 
process not previously accomplished.  Few other local jurisdictions had evaluated the 
impact of their activities on listed salmonids in the Pacific Northwest.  In jurisdictions that 
attempted to do so (e.g., Clark County, Washington; Clackamas County, Oregon; and the 
City of Sandy, Oregon) such attempts were considered inadequate by NOAA Fisheries.  
Without a template or road map to follow, the City had to develop a new and innovative 
approach if it wanted to meet the compliance requirements. 

This chapter addresses the innovative project structure that the City developed to assess the 
baseline fish habitat conditions, evaluate city and citizen impacts on fish habitat, and 
identify and implement solutions that protect habitat and actually put habitat on a 
trajectory toward achieving PFC. The following project elements are addressed: 

• Project area  

• Data collection area and reach definition; 

• Task structure of the two-phased project; 

• Project team, coordination and oversight, project team management, Urban Services 
Committee (USC), Technical Advisory Committee (TAC), professional consultant, 

• Agency/jurisdiction coordination (NOAA Fisheries and other regulating agencies), 
local jurisdiction coordination (i.e., Benton County, Oregon State University, other 
jurisdictions); and 

• Public involvement (e.g., residents, interested public, conservation groups, business 
groups, etc.). 

PROJECT AREA 

When Corvallis was identifying the project boundary, it considered the area within the City 
limits and immediately outside the city limits within the urban growth boundary (UGB) as 
important to the project.  While UGB land was in Benton County, because of the influence 
the City exerted on the surrounding county land and development activities, the City felt 
that the entire UGB should be included as part of the project area (see Figure 2 in Chapter 
1).  

This expanded City project area had advantages.  First, the larger area allowed the City to 
address a much larger part of the watershed.  Including the UGB doubled the project area 
to approximately 17,900 acres (8,962 for the UGB, 8,942 for the City).  Second, the project 
would extend cooperation between the two jurisdictions to include environmental 
activities.  Third, solution options and programs requiring joint implementation would 
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more likely be successful if both jurisdictions participated in the project.  Finally, 
cooperation between jurisdictions would meet one of NOAA Fisheries main goals, which 
was to encourage collaborative efforts to address salmon habitat protection. 

DATA COLLECTION AREA AND REACH IDENTIFICATION 

One of the main tasks of the project was to create an environmental baseline or existing 
conditions database that accurately described the chinook salmon habitat in the project 
area.  Accomplishing this task required a review of existing data and information, 
identification of data gaps and fieldwork to fill the data gaps.   

A critical concern for developing the environmental baseline was related to the areas that 
were to be surveyed.  What steams would be included, how would the data be organized 
and, for efficiency purposes, could the project rely on previous or on-going City 
environmental projects to minimize duplication of effort?   

Stream Corridor Width and Basin Organization 

One of the first steps was to determine the research area to be studied.  While the project 
would obviously review and collect data on all water-courses (streams and rivers) within 
the project area, how far back from the top-of-bank would be reasonable to conduct 
research and collect data? Guidance on the width of the investigation area came from a 
NOAA Fisheries discussion on salmonid critical habitat (Federal Register February 16, 
2000).   

Salmonid research suggested that the most significant area of habitat influence on salmon 
habitat was the riparian area as it provides shade, sediment transport, nutrient or chemical 
regulation, stream bank stability, and input of large woody debris or organic matter. While 
the literature varied on how wide the riparian area should be (varying from 300 feet to 
formula based on the length of one �site potential� tree), there was agreement that widths 
should be wide enough to capture these important habitat-sustaining functions.  NOAA 
Fisheries also recognized that different land uses and activities (e.g., urban land types, 
development, agriculture, etc.) could severely diminish the riparian area�s habitat 
sustaining functions. 

The project team decided that although much of the project area was impacted by urban 
land uses, which reduced the width of a riparian area�s habitat-sustaining function, they 
were concerned about evaluating as much of the potential riparian area as reasonable, 
even if it did not currently provide chinook habitat-sustaining functions.  Therefore, a 400-
foot-wide corridor (200 feet from top of bank on both sides of the watercourse) was 
selected as the area of research. The project team considered this a reasonable corridor 
width because it would ensure developing a database covering any future buffer width 
restrictions that NOAA Fisheries could require for ESA compliance.  Data collected from 
within this 400-foot width also would be useful in meeting the Oregon statewide Goal 5 
(Open Spaces, Scenic and Historic Areas and Natural Resources Goal) significant natural 
features identification project objectives. 
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The project team also decided to organize the project and existing conditions database 
around the stormwater basins used for the Stormwater Master Plan (SMP).  The SMP had 
divided the City into a series of stormwater basins.  All work on the SMP from data 
collection to project improvement identification was categorized into these stormwater 
basins.  By using the same format the ESA project had a ready-made template for data 
collection and analysis, as well as the ability to tie any future ESA solution options that 
were stormwater-related directly into the SMP to satisfy multiple objectives. 

Reach Identification 

In order to be able to accurately describe chinook salmon habitat, the project area was 
divided into discrete sections.  This allowed for the collection and assembly of the data, 
and assessment of the varying conditions across the area.  The major watercourses (Mary�s 
and Willamette Rivers, and Dunawi [formerly known as Squaw Creek], Oak, and Dixon 
Creeks) were divided into 27 reaches.  For study purposes, stormwater basins that either 
did not have one of the listed watercourses or had a watercourse above the Jackson Frazer 
Wetland, which acted as a natural barrier to fish passage, were each categorized as a reach.  
A total of 42 reaches were identified. 

Reach boundaries along the watercourse were determined by break in riparian community 
structure (e.g., development features such as roadway intersections and bridge crossings, 
changes in land use, changes in riparian vegetation from native to non-native, and natural 
features such as creek confluences).  Preliminary reach boundaries were identified by aerial 
photography.  These were then �ground-truthed� and refined during fieldwork data 
collection.  The SMP stormwater basin boundaries were used for the stormwater basin 
reaches.  Table 1 defines the reaches and boundaries for the watercourses and Figure 3 
displays the reaches that were used in this evaluation. 

Table 1.  Reach/Stormwater Basin Approximate Boundaries 

Reach Description Approx. Beginning Approx. End 

DCR1 Dixon Creek Reach 1 Willamette River SW 9th Ave 

DCR2 Dixon Creek Reach 2 SW 9th Ave NW Garfield 

DCR3 Dixon Creek Reach 3 NW Garfield NW Circle Blvd 

DCR4 Dixon Creek Reach 4 NW Circle Blvd Walnut Blvd 

DCWF Dixon Creek West Fork Walnut Blvd UGB 

DCEF Dixon Creek East Fork Walnut Blvd Headwaters 

DCMF Dixon Creek Middle Fork Walnut Blvd. UGB boundary 
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Table 1.  Reach/Stormwater Basin Approximate Boundaries 

Reach Description Approx. Beginning Approx. End 

OCR1 Oak Creek Reach 1 Mary�s River Hwy. 20 

OCR2 Oak Creek Reach 2 Hwy. 20 SW Jefferson Ave 

OCR3 Oak Creek Reach 3 SW Jefferson Walnut Blvd 

OCR4 Oak Creek Reach 4 Walnut Blvd UGB 

OCNTR1 Oak Creek North 
Tributary Reach 1 Walnut Blvd 0.75 mile upstream 

OCNTR2 Oak Creek North 
Tributary Reach 2 0.75 mile upstream Walnut Blvd 

OCNTR3 Oak Creek North 
Tributary Reach 3 Walnut Blvd UGB 

OCNTWF Oak Creek North 
Tributary West Fork Walnut Blvd UGB 

DuCR1 Dunawi Creek Reach 1 Mary�s River Brooklane Dr/ 
Stratton Way 

DuCR2 Dunawi Creek Reach 2 Brooklane Dr/ Stratton 
Way 0.25 mile upstream 

DuCR3 Dunawi Creek Reach 3 0.25 mile upstream SW 35th Ave 

DuCR4 Dunawi Creek Reach 4 SW 35th Ave Confluence S & N 
Fork Dunawi Creek 

DuCNFR1 Dunawi Creek North Fork 
Reach 1 

Confluence S & N Fork 
Dunawi Creek Hwy 20 

DuCNFR2 Dunawi Creek North Fork 
Reach 2 Hwy 20 NW 63rd St 

DuCNFR3 Dunawi Creek North Fork 
Reach 3 NW 63rd St UGB 

DuCSFR1 Dunawi Creek South Fork 
Reach 1 

Confluence S & N Fork 
Dunawi Creek Sunset Park 
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Table 1.  Reach/Stormwater Basin Approximate Boundaries 

Reach Description Approx. Beginning Approx. End 

DuCSFR2 Dunawi Creek South Fork 
Reach 2 Sunset Park Walnut Blvd 

DuCSFR3 Dunawi Creek South Fork 
Reach 3 Walnut Blvd UGB 

MRR Mary's River Reach Willamette River  UGB 

WRR Willamette River Reach Entire east project 
boundary  

Adams Jefferson Adams Jefferson Stormwater MasterPlan 
(SMP) SMP 

Dry Creek Dry Creek SMP SMP 

Fillmore Fillmore SMP SMP 

FRAZIER Frazier Creek SMP SMP 

Garfield Garfield SMP SMP 

Goodnight Goodnight SMP SMP 

JACKSON Jackson Creek SMP SMP 

LEWISBURG Lewisburg SMP SMP 

Madison Madison SMP SMP 

Mill Race Mill Race SMP SMP 

North East Corvallis North East Corvallis SMP SMP 

Ryan Creek Ryan Creek SMP SMP 

SEQUOIA Sequoia Creek SMP SMP 

Village Green Village Green SMP SMP 

Western Western SMP SMP 

 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 24 

Figure 3.  Stream Reaches with 400-foot Stream Corridor Evaluation Area Identified 

See separate file 
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TWO PHASED PROJECT STRUCTURE 

The project was divided into two phases.  The phases can generally be categorized into 
baseline conditions/problem identification (Phase One), and solutions identification/plan 
preparation (Phase Two). 

Phase One 

Phase One was primarily data collection and analysis.  The major effort was to develop a 
scientifically based dataset that would accurately describe the existing chinook salmon 
habitat conditions within the project area and to develop a pathways analysis that 
identified existing city activities and citizen behavior that could impact chinook habitat.   

Project tasks were structured to focus on the scientific methodology that would be 
developed to collect and analyze the data, and the databases that would be prepared to 
conduct the analysis.  While the following chapter (Chapter 4) describes the scientific 
methodology used, six distinct tasks were used to develop the baseline conditions.  These 
tasks covered the following activities: 

• Project initiation 

o Develop project goals and objectives 

o Identify problem set 

o Develop public involvement plan and outreach/education approach 

o Conduct initial public involvement (stakeholders meetings) 

o Conduct initial federal regulating agency contact (NOAA Fisheries) 

• Methodology development and data collection  

o Develop the methodology for data collection and analysis, including approval of 
the methodology by NOAA Fisheries 

o Prepare the database structure for baseline data and pathways analysis 

o Identify project area and data collection area 

o Collect existing data and determine data gaps 

o Collect field data and enter into database 

• Evaluate data 

o Conduct initial baseline conditions data analysis 

o Present findings to the TAC 

o Revise findings based on comments 

• Risk assessment 

o Assess the City�s risk for chinook salmon habitat degradation 
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• Pathways/Effects Analysis 

o Review and document city activities (reports, interviews, field investigation) 

o Review and document citizen activities (interviews and field investigation) 

o Develop preliminary pathways/effects database 

• Preliminary reporting 

o Develop preliminary findings based on existing habitat conditions and 
pathways/effects analysis 

o Meet with NOAA Fisheries to review preliminary findings 

o Facilitate open house/public meeting to provide information and obtain public 
comment 

o Prepare initial report on baseline conditions and pathways analysis 

o Submit report to NOAA Fisheries for review and approval 

o Obtain NOAA Fisheries approval of baseline conditions and pathways/effects 
report (approved January 2002) 

o Facilitate open house/public meeting to present results of Phase One 

 

Phase Two 

Phase Two focused on identifying and developing solution options that would prevent 
chinook salmon habitat degradation and maintain water quality.  The tasks were structured 
to take the results of the Phase One baseline conditions and pathways/effects analysis and 
craft a set of reasonable and cost effective solutions to meet the requirements of the ESA 
Section 4(d) Rule Limit 12 and that could be implemented by the City. 

The following five tasks were developed to accomplish Phase Two: 

• Integrate the baseline conditions and pathways/effects databases 

o Develop a database of weighted factor scores to determine the relative impact of 
city activities and citizen behavior on chinook salmon habitat 

o Identify geographic distribution of city activities (by reach) that impact chinook 
salmon habitat 

o Rank city activities and citizen behavior based on score 

o Present preliminary findings to NOAA Fisheries for review and comment 
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• Identify initial program options 

o Develop preliminary set of solution options based on categories of city activity 
(public infrastructure, transportation, planning, parks and recreation, city 
operation and maintenance activities, etc.) 

o Match program options to ESA Section 4(d) Limit 12 evaluation criteria to ensure 
that the options meet the requirements of Limit 12 

o Seek public input on solution options (stakeholder and public meetings) 

o Refine options based on public input 

o Present solution options to NOAA Fisheries for review and comment 

• Develop program strategy  

o Refine solution options and develop an implementation program 

o Assign approximate costs to the refined solution options 

o Seek second round of input from public 

o Develop final solution options  

o Develop preliminary compliance program based on input from NOAA Fisheries 
and the public 

• Develop implementation plan and report 

o Prepare implementation plan for ESA compliance 

o Prepare report that integrates the options, rationale for option selection, 
implementation plan, and monitoring plan to ensure compliance 

o Present implementation plan to NOAA Fisheries for review and comment 

o Refine implementation plan and present to City Council and public 

 

PROJECT TEAM 

The project team consisted of City project management/oversight, City and County 
technical advisory members, and the professional consulting team.  In addition, there was 
elected official oversight provided by the Urban Services Committee (USC). 

The project was managed through the City Public Works Department.  City project 
management and oversight were the responsibility of the department�s Utilities Division 
Manager and the Capital Planning and Projects Supervisor.   
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Since the ESA listing has an impact on City service delivery provided by several 
departments, the TAC was created to provide technical oversight.  The TAC consisted of 
members from the following departments and divisions: 

• Public Works Department 

o Transportation Division 

o Utilities Division 

o Engineering Division 

• Parks and Recreation Department 

• Community Development Department (planning division) 

In addition, a representative from the Benton County Community Development 
Department was also a member of the TAC.  

The TAC was responsible for helping set the project goals/objectives, approving the scope 
of work, and reviewing and approving all products and deliverables.  The TAC met with 
the entire project team on a monthly basis.  TAC members also attended and participated 
in all public meetings. 

The professional consulting team included experts in a number of disciplines.  The lead 
consulting firm managed the project tasks, scope of work and budget.  The firm specialized 
in fish, wildlife, and plant biology, environmental compliance, land use planning, and 
economics.   

The lead firm was supported by four sub-consultants: a civil engineering firm that focused 
on the public infrastructure issues and programs that could impact the chinook salmon 
habitat; a geographic information services (GIS) firm that provided GIS support to integrate 
the databases with GIS maps; a public involvement firm that guided the public education 
and outreach program; and an Oregon State University (OSU) professor who specializes in 
fish biology to provide additional science expertise and oversight. 

AGENCY COORDINATION 

There were a number of agencies that were important to the project.  The most critical, of 
course, was NOAA Fisheries.  As the federal regulatory agency for listed salmonids, 
approval by NOAA Fisheries of the Salmon Response Plan was needed. The City began 
contacting NOAA Fisheries early in the project.  Frequent meetings (face-to-face and 
telephone conferences) were held between NOAA Fisheries, City representatives and the 
consultant team.  In addition, technical memoranda related to project methodology and 
analysis, and project reports were forwarded to NOAA Fisheries for review and comment. 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 29 

There were other public agencies that were critical to the project.  The project team at 
various times contacted the following agencies for information, data, or reports: 

• Oregon Department of Fish and Wildlife (ODFW) 

• Oregon Department of State Lands (DSL) 

• Oregon Department of Environmental Quality (DEQ) 

• Oregon Department of Transportation (ODOT) 

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

• U.S. Army Corps of Engineers (Corps) 

• U.S. Environmental Protection Agency (EPA) 

• Benton County 

• Oregon State University (OSU) 

• Corvallis School District 

• Mary�s River Watershed Council 

PUBLIC INVOLVEMENT/EDUCATION 

A critical component in the project was input from the public.  Not only is public 
involvement an expressed goal of the ESA and the Section 4(d) Rules, but, strategically, it 
also was important to have citizen support for the Salmon Response Plan to be successful.   

While Chapter 9 of this report details the public involvement activities, the following is a 
list of the public involvement elements that occurred throughout the project: 

• Stakeholder meetings � stakeholders were identified and contacted to participate in 
special meetings to identify key issues of concern.  These meetings were held during 
both phases of the project. 

• Open house/public meetings � four open house/public meetings were held to 
present project information and to seek public input and comment.  The meetings 
were structured to maximize public participation.  Comment forms were provided 
to the participants and distributed throughout the community.  

• An email mailing list was used to periodically inform Corvallis residents of ESA 
project activities and upcoming events. 

• Press releases were sent to local media regarding project status.   

• Fact sheet � an ESA fact sheet was prepared and distributed to the public.   

• City event participation � City representatives provided information on the ESA 
project at events such as the County Fair and the Da Vinci Days Festival. 
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• Project website � a project website was developed to provided general and specific 
information about the project, including meeting summaries, reports, and technical 
memoranda that were prepared.  In addition, there was a calendar included that 
listed upcoming public meetings and relevant deliverable dates.  The website also 
included an online comment form for the public to use to comment on the solution 
options.  



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 31 

CHAPTER 4.  METHODOLOGY 

INTRODUCTION 

The purpose of this chapter is to describe the project�s scientific methodology.  The 
following elements are addressed in the chapter: 

• Description of the evaluation methodology; 

• Process/steps to determine the baseline conditions (e.g., existing data collection, 
field research, interviews, geographic information systems, etc.); and 

• Quantification/calculation factors and the rationale that justifies each numerical 
score so reviewers understand how a particular score is calculated and can be 
replicated.   

SCIENTIFIC BASIS FOR STUDY 

As identified in Chapter 2, the ESA requires a strong scientific basis for methodology used 
in the evaluation process.  It was critical that the data collection and analysis carefully 
follow scientific principles.   

The methodology used in the analysis was developed in collaboration with the NOAA 
Fisheries.  A series of meetings were held between the City of Corvallis, their project 
consultants and NOAA Fisheries in the Spring of 2001.  The purpose of the meetings was 
to develop a methodology that would be acceptable to NOAA Fisheries.  The methodology 
included the data elements that were to be collected, the data collection procedures, the 
categorization of the data, the evaluation/interpretation of the data collected and the City�s 
proposed scoring for ranking City activities and citizen behavior in the pathways/effects 
analysis. 

There was some concern on the part of NOAA Fisheries that any quantitative metric, no 
matter how carefully it was calculated, runs the risk of �hiding� or �masking� the rationale 
for a particular score.  NOAA Fisheries recommended that any scoring methodology had to 
be fully explained in the report.  The City agreed that all scoring methods would be 
carefully outlined so the reader would understand the scoring rationale and methodology. 

Based on these meetings, the Corvallis project team prepared and submitted a technical 
memorandum (April 18, 2001) that outlined in detail the scientific approach to the 
methodology.  The methodology incorporated the Oregon Department of Fish and Wildlife 
(ODFW) Aquatic Inventories Project, Stream Survey Methods and methods that were 
developed in discussions with NOAA Fisheries, as well as an approach to assessing 
pathways/effects for City services and citizen behavior.  The technical memorandum was 
reviewed and approved by NOAA Fisheries (Appendix 2).  
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METHODOLOGY DESCRIPTION 

The following is a brief overview of the methodology developed for the data collection, 
analysis, and pathways/effects analysis and scoring.   

Baseline Conditions Habitat Assessment 

The stream habitat inventory assessed the aquatic habitat of streams and gathered baseline 
data for the purpose of future monitoring activities.  The data were collected according to 
protocols set forth in the ODFW Aquatic Inventories Project, Stream Survey Methods.   

The inventory protocol had two phases.  Phase one consisted of surveying existing fish 
habitat at selected reaches by estimating and measuring the physical dimensions of 
individual habitat units (pools, riffles, etc.) and characterizing important features (i.e., 
substrate, fish cover, and large wood) within each unit.  Phase two involved taking 
detailed, site-specific data of channel morphology and substrate composition to establish a 
baseline for future monitoring activities.  Field visits were also made to assess any barriers 
to fish movement in any of the streams. 

Sequoia, Dixon, Oak, Dunawi, and Stewart Creeks were assessed for barriers to 
anadromous fish movement. Dry Creek, Ryan Creek, and the Mill Race were investigated 
but not selected for the barrier assessment because they were determined not to have the 
necessary hydraulic connection to support chinook salmon habitat. No barriers were found 
on the Mary�s River or Stewart Slough.  Oak Creek had a box culvert that forms a barrier 
just above its confluence with the Mary�s River, and two dams on the Oregon State 
University (OSU) Campus at the Entomology Farm (between 30th and 35th Streets) and a 
pop-up dam used for summer irrigation (between 53rd and Harrison Streets).  Dunawi Creek 
had a retaining wall constituting an impassable channel barrier at Brooklane Drive, and 
two box culverts at its 35th Street and West Hills Road crossings, likely impassable except 
to adult anadromous fish at high flows.  Dixon Creek had a baffled cement box culvert at 
its Highway 20 crossing (6 meters upstream from the confluence with the Willamette).  
Higher water levels in the Willamette or removal of the boulders would make the culvert 
passable.  It also had double box concrete culverts at its 3rd and 4th Street crossings and its 
Buchanan Avenue crossing. The very shallow water at low flows and high velocities at 
moderate and high flows create severe passage problems. 

The riparian condition analysis (RCA) process was developed to inventory riparian area 
conditions for the ESA stream habitat assessment.  The RCA process uses an assessment 
system that results in a score indicting how well the riparian unit functions as fish habitat. 
The process documents habitat characteristics such as stream size, vegetation type, and the 
degree of habitat modification by development.  It provides scores for a set of condition 
modifiers, or factors, that influence fish habitat.  The initial assessment was made using 
aerial photograph interpretation and ground-truthed with observations made during stream 
habitat surveys. 
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The process was hierarchical, with the first division made as to the nature of the riparian 
system; lotic (flowing) or lentic (standing).  The second level (class) concerned dominant 
ground cover and had the following categories: forested, shrub-sapling, herbaceous, and 
developed.  The next level (subclass) further subdivided the previous one, and described in 
more detail the various subclasses. 

Table 2 outlines the classification system used to label the GIS riparian polygons. The 
information encoded in each polygon classification can be analyzed to produce a range of 
possible scores that can be assigned for the individual fish habitat functions. The scores are 
derived by GIS analysis of the mapped and classified polygons. 

Table 2.  Riparian Classification System 

Riparian System Class Subclass 

evergreen (eg)
deciduous (de) 

Forested (FO) (at least 30% 
forest canopy) 

mixed (mx) (at least 30% 
each eg and de) 

evergreen (eg) 
deciduous (de) 

Shrub-sapling (SS) (at least 
30% shrub or sapling cover, 
less than 20 feet high) 

mixed (mx) (at least 30% 
each eg and de)
agricultural (ag) (crops, 
pasture)

Herbaceous (HE) 

 turf(tf) 
residential (res) 
commercial/industrial (c/i) 
infrastructure (inf) 

Lotic (Lt)1 riparian 
area adjacent to 
stream or river 

or 

Lentic (Ln) 
riparian area 
adjacent to lake 
or pond 

 

Developed (DV) 

 

mixed (mx)
1 - Modifiers may be used with Lotic to designate approximate stream size and channel condition 
 

A simple example of a polygon classification is LtFOde. This denotes a deciduous (de) 
forested (FO) riparian area adjacent to a stream (Lt). Modifiers may be added to increase the 
density of information as necessary.  Canopy cover, cover of shrubs or saplings, or amount 
of the polygon covered with developed areas were similarly quantified and documented as 
modifiers to the subclass category. 
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CORVALLIS PATHWAYS ANALYSIS 

Pathways Descriptions 

The pathways used in this report combine the concept of take with the assessment of 
properly functioning condition, and use it to evaluate City activities.  Pathways are the links 
or connections between an activity and the chinook salmon habitat.  It is through the 
pathway that an activity may impact the habitat.   

There are five pathways that tie an activity and that habitat together.  They are the 
following: 

• Channelization/Instream Habitat 

• Impervious Surface 

• Riparian Areas  

• Barriers 

• Contaminants 

A brief description of each pathway, as it is used in the analysis follows.  How the 
methodology is applied to evaluate the pathways is provided in the next section. 

Channelization/Instream Habitat 

As encroachment occurs in floodplains, streams become stormwater conduits. When 
encroachment is combined with the removal of large woody debris (LWD) from the 
channel, down-cutting increases (incision), stream bottom gradient increases, lateral 
erosion decreases, and the stream resembles a straight channel. Loss of floodplain and 
restriction of channel cause loss of off-channel habitat. Channelization itself causes 
increased velocity and increased down-cutting erosions. It severs connections between 
streamflow and groundwater, causes problems in the hyporheic zone, and increases 
difficulty of fish spawning and rearing by depriving them of oxygenated upwelling water. 
Channelization also degrades instream cover, off-channel and other refugial habitat, 
riparian conditions, hydrologic connectivity, food resources, substrate, and instream habitat 
quantity, diversity, and quality. 

Impervious Surface 

Properly functioning condition consists of flows governed by infiltrated groundwater, 
overland flows, and source flows (e.g., springs, lakes, etc). This condition means that 
system hydrographs have fewer peaks over a longer period of time (i.e., bankfull flows 
occur on the order of two per five-year interval). Systems with heavy impacts can have 
these events several times in a year. 
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An increase in impervious surface can upset a stream�s equilibrium as it leads to greater 
amounts of overland flow, as opposed to infiltrated groundwater, as one of the sources of 
water in the stream. Overland flows create larger water volumes in the stream in a shorter 
period of time. Runoff from impervious surfaces can also increase instream erosion as the 
stream moves toward a new equilibrium based on the new flow regime.  

The results of impervious surface can lead to loss of instream habitat features (e.g., under-
bank cover) through erosion and transport of LWD downstream. Initially, it also increases 
the amount of fine sediment that is transported downstream.   

If left uninterrupted by other flow regime changes, it is possible that a stream will attain a 
new equilibrium within approximately 20 years even with the initial increase in impervious 
surface. As it nears its new equilibrium, the percentage of fine sediments in the substrate 
decreases.  

The principal effect of the increased flows is to widen the channel. This occurs because the 
stream must accommodate these greater flows. Bankfull width increases and pools fill in. 
Streamflow slows and temperature increases, due to the slower passage, loss of riparian 
shading, and greater surface area to be heated. Continued erosion causes the loss of 
overhanging cover in the pool areas. Increased sedimentation and the subsequent slowing 
of flows and filling of pools by finer sediments causes a loss of spawning and rearing 
habitat. As the channel reaches equilibrium, the higher flows flush the finer sediments 
away leaving coarser sediments, which may be better for spawning activities. However, 
spawning activity would likely be diminished if the connection between the groundwater 
flows and surface flows is severed as the result of changes in the hyporheic zone due to the 
increase in impervious surface. The higher flows may also wash fish away and the lower 
flows may strand them in summer when rearing is important. 

The chief pathway for this change is increased impervious surface contributing to greater 
surface runoff and less infiltration. This leads to higher flows and a �flashier� hydrograph. 
Secondary pathways could be the loss of riparian habitat and decreased groundwater flows; 
the latter as at least the partial result of reduced infiltration of stormwater. Increased 
impervious surface is the direct result of increased development of all types. The more 
concentrated the development, the greater the amount of impervious surface. When 
impervious surface cover becomes approximately 10% of the total land surface, stream 
habitat begins to suffer. If a stream�s flow reaches a new equilibrium given the increased 
impervious surface coverage, riparian issues become more critical to the preservation of 
chinook salmon habitat. 

Riparian Areas (Buffers) 

Properly functioning condition consists of buffer widths, continuity, and structure sufficient 
to provide streambank erosion protection, LWD, filtration of overland flow, and shading. 
Densely vegetated riparian areas act as filters for contaminants and nutrients, as well as 
infiltration areas to regulate flows. Riparian areas provide LWD, an important contributor to 
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instream habitat structure and formation. They also provide shade for the adjacent stream, 
reduce bank failure, and create instream bank cover for fish. 

Riparian areas function to preserve or enhance water quality by regulating temperature and 
by filtering contaminants, sediments, and nutrients. Temperature plays a critical role in the 
regulation of fish physiological function. The Clean Water Act sets temperature limits for 
cold-water fish species (e.g., salmonids) through the Beneficial Use portion of the Act that 
authorizes and justifies the Section 303(d) listings and total maximum daily load (TMDL) 
limits. The presence of vegetation serves to create cool-water refugia microclimate areas for 
fish to escape generally warmer temperatures in other portions of the stream. Riparian areas 
regulate temperature by shading the stream. Tall conifers perform this function best, but 
any woody or even tall herbaceous vegetation along the streambank or on a south slope 
will also do this, depending on the size of the stream. Elements important to this function 
include vegetation type and height, stream width, stream orientation and stream flow. 

Contaminants not only include pollutants, but also sediments, nutrients, and streambank 
erosion. Recent research suggests that grassy buffer strips may filter out contaminants better 
than woody vegetation, but any vegetation will do this at some level. Aside from acting as 
a filter, vegetation also binds the streambank, reducing erosion. Important elements for this 
function are vegetation type, buffer width, riparian continuity, and slope. 

Riparian areas influence fish habitat through many other significant elements, including the 
temperature, the contaminants, and vegetation type. Temperature and filtration effects are 
mentioned above, as is the securing of the streambanks. This reduces the collapsing of the 
banks, allowing the stream to undercut them and thereby creating fish habitat. This 
undercut bank habitat also may serve as a cool-water refuge. The securing of banks is an 
under-appreciated feature of grassy riparian zones. The prevention of instream erosion and 
the filtration of sediments keep important habitat features, such as spawning gravels and 
rearing pools, from silting in. This prevents mortality of the eggs from anoxia. It also 
maintains pool depth, which prevents summer mortality. Large wood serves an important 
role in stream habitat modification by creating pools and other instream habitat features, as 
well as substrate for invertebrates, which are potential food sources. 

Changes in the riparian condition cause an increase in instream erosion and an eventual 
loss of habitat structure and diversity. The increased Horton (overland) flow of water also 
contributes more sediment and contaminants. Other riparian condition pathways are 
insufficient buffer size and structure, which diminish the functions of infiltration and 
filtration. If the riparian zone consists of lawns or manicured grasses, it can act as 
impervious surface. The presence of large wood is diminished by lowered riparian 
connectivity, as is the structure of the riparian zone. A zone with no large trees will 
contribute no LWD to the stream channel. Riparian areas with shrubs or young trees 
provide less shade function to a stream. Grasses shade even less and manicured grasses 
provide no shade function. Any vegetation on the bank will provide protection against 
erosion, although quality varies. 
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Barriers 

Barriers to fish movement include such structures as culverts and pop-up dams. Culverts 
create an environment where flows become considerably more powerful, but also may 
serve as low-flow barriers to movement.  Dams without fish passage serve as blockage to 
movement during all flow regimes.  Barriers are critical as they do not allow adult fish 
upstream access to spawning habitat, they do not allow juveniles access to rearing and 
refugia, and they do not allow juveniles downstream passage. 

Contaminants 

Contaminants in the water may have a direct effect, through toxicity to one or more life 
stages of the fish or other elements of the food web (as measured by field discovery and/or 
lab testing), or indirect effects, such as sublethal impacts on growth and vitality. These 
effects are difficult to separate from background individual variation within a population, as 
well as from seasonal changes. They can, however, be highly important in the long-term 
survivability of the population, as their impact tends to be on lifetime reproductive output, 
usually through effects on growth, reproduction, sensory or motor functions, or food 
supply. 

As can be seen by the complexity of the various pathways, channelization, impervious 
surface, and riparian buffers have the most diverse potential for impacts leading to take. In 
order to determine the impact of the City and set the habitat baseline for these impacts, the 
stream condition in the project area must be assessed and the nature and extent of current 
and future City regulatory and infrastructure activities must be measured. 

GUIDELINES FOR USING THE PATHWAY ANALYSIS WORKSHEET 

Purpose 

The protocols describe and provide guidance and consistency in evaluating Corvallis Land 
Development Code, Comprehensive Plan and other plans and policies using the Pathway 
Analysis Worksheet (See Appendix 3 for example worksheets from the Baseline Database 
and the Weighted Pathways Database).  The Pathway Analysis Worksheets have been 
created to systematically analyze and evaluate City documents and activities.   

Process 

The process requires:  

1. Screening the code, plan or policy text for sections that may impact stream habitat.   
2. Citing and documenting the language and relevant information. 
3. Characterizing the pathway (means by which an impact occurs). 
4. Analyzing the text. 
5. Scoring and documenting the results. 
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What follows is a step-by-step description of the process for performing regulatory analysis 
using the Pathway Analysis Worksheet.  

Step 1: Screening 

The first step involves screening the document (e.g., Land Development Code, 
Comprehensive Plan, etc.) for sections that may have positive or negative effects on stream 
habitat, or where a clear connection or pathway may exist but the effects are deemed 
neutral.  When screening the key question that should be considered is: 

Key Question: Could the subject of the section (actions, uses, activities, behaviors, 
or authorities, etc.) have an impact on protected fish or stream habitat? 

If a nexus can be discerned, then a record for the section should be entered in the 
worksheet. 

Step 2: Citation and Documentation 

If a record is warranted, the second step is to fill out Columns 5 through 8 in the 
worksheet.  These items must provide a clear reference from the document item to the line 
item in the worksheet.  The �Description� column includes either a synopsis of the 
language within the section, a paraphrase, or an excerpt.  If more than one document will 
be included in the worksheet also add a document identification code in Column 1. 

Step 3: Characterize the Pathway 

The third step is to characterize the pathway by filling out Columns 2, 3 and 4 in the 
worksheet.  This involves:  

1. Identifying the pathway or conveyance as either:  

a. Channelization,  

b. Barrier,  

c. Buffer,  

d. Contaminants, or  

e. Impervious Surfaces; 

2. Identifying the type of impact as either Direct or Indirect; and  

3. Ascribing a positive negative or neutral influence to the pathway.  

Step 4: Analyze the Code Section, Plan, or Policy 

Step four, Analysis of the Land Development Code (LDC) Section, involves clarifying and 
isolating the relevant connection between the substance of the code documented in the 
Description, the Pathway/Conveyance, and the effect on stream habitat. 
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If necessary, notes, calculations, diagrams, and detailed rationale can be documented. 

Step 5: Scoring, Discussion, and Justification 

Having clarified and isolated the pathway identified in the LDC section, it can now be 
scored based on the following columns in the worksheet: 

Filter: This column provides a useful way to categorize the language used in the 
code section (Definite or Conditional, Quantifiable or Non- Quantifiable). 

Magnitude: This is used to describe the geographic area or extent to which the 
language applies. 

Duration: A measure used to describe how long lasting the impacts of the pathway 
are to habitat. 

Intensity: This is a relative measure of the level of impact of benefit or harm to 
habitat not associated with geographic extent (magnitude), duration, or proximity to 
habitat.  

General Working Rules 

• Review each document by major paragraph or section.  No more than one line item 
should be created in the worksheet for each major paragraph or section number.  If 
necessary, analyze subsections collectively. 

• Analyze, evaluate and document only what appears within the major paragraph or 
section (ignore references to other sections; they will have their own line item). 

• When reviewing purpose statements, vision statements, policy goals, or research 
that can be considered directed at water quality or stream habitat but which does 
not establish a conveyance or pathway, a line item may be entered without scoring 
the item.  Also, enter an item in the worksheet when a connection to water quality 
or stream habitat exists and a pertinent statement or goal is noticeably absent. 

• When analyzing regulatory language, screen the statements carefully to identify any 
causal relationship between the statement and a pathway or conveyance.   

• When screening policies, goals, or vision statements only include those that seem 
clearly directed at habitat, water quality, or specific pathways or conveyances,or 
statements that might unintentionally result in tangible impacts to water quality, 
habitat, or a pathway or conveyance. 

• Generally, introductory statements, background information, and findings of fact 
should not be included in the worksheet, but relevant policies that result should be 
included. 
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• Make sure the pathway is analyzed in isolation; evaluate only the impact of one 
section at a time.  For example, if impervious surface area must be reduced as a 
requirement for a landscape buffer, address only the reduction of impervious 
surfaces; do not address to the impacts that the landscape buffer might produce (e.g. 
application of horticultural chemicals, or other landscape management practices).  
Landscape management and maintenance requirements will be analyzed elsewhere. 

• Use the hardcopy of the document as work record of notes, sketches and 
calculations.  Record detailed rationale for analysis and scoring for future reference. 

• When reviewing documents the following notations are suggested when screening 
statements: 

NA: Not applicable; this indicates that the section does not have a tangible 
connection to stream habitat. 

(i): This indicates that the section may have some relationship to habitat or 
water quality, but the connection is not tangible, or is inconsequential.  For 
example, a policy statement to perform environmental plans or studies has 
no tangible benefit or impacts upon habitat, although there is an obvious 
relationship. 

CD: This indicates that the policy statement is a �Code Direction.� If the 
Code has been reviewed, no entry should be made in the worksheet to avoid 
redundancy. 

REF:  This indicates that the statement refers, authorizes, or directs another 
document.  If the document is to be reviewed, do not make an entry in the 
worksheet. If not, research the reference and make an entry. 

Fringe:  Indicates that the section pertains to areas outside the study area. 

• Weight the impacts of overlay zones, conditional uses, and mixed-use zones that 
replace base zoning against the activities and uses it is likely to replace (e.g. 
commercial).  Replacing commercial zoning with mixed-use zoning may eliminate 
the possibility of more intensive commercial uses. 

Column Definitions 

Line Reference Number: This column is used to record a sequential number for each 
section of code analyzed in the worksheet for cell reference purposes. 

Document ID: This column is used to indicate the document being analyzed.  A three-letter 
abbreviation is used (e.g. Corvallis Comprehensive Plan � CCP). 
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Impact Type: This column documents whether the impact pathway is direct or indirect.  
Direct impacts are those that directly impact stream habitat; for example, contaminants 
released directly into the waters of a salmon-bearing stream.  Contaminants released on 
land, or those that enter stormwater systems would be indirect impacts. 

Pathway/Conveyance: This column indicates the pathway or conveyance of the impact.  
Pathways should be classified as one of the following: 

1. Channelization, 

2. Impervious Surfaces, 

3. Contaminants, 

4. Barriers, or 

5. Buffers. 

Statements can be included in the worksheet that do not correspond to a specific pathway 
or conveyance.  Either multiple pathways or conveyances may apply, or the statement may 
be too general to tie to a specific pathway or conveyance.  In such cases the column 
should be used to indicate either �Multiple�, or �Not Applicable� (NA). 

+/-/0:   This column is used to qualify the impact of the code section on habitat as, 
positive, negative, or neutral.  For example, a code section with a positive impact might 
limit the amount of impervious surface allowed on sites within a zoning district.  

Chapter Name: This column records the chapter name of the code in question. 

Section Number: This column lists the specific code reference number being analyzed.  
When section numbers are not used, this column can be used to indicate a page number. 

Section Name: This column lists the specific code name being analyzed. 

Description:  This is used to summarize the relevant content of the code section as follows: 

First paragraph - code summary, 

Second paragraph - conditions or exceptions, and 

Third paragraph - list specific indicators or standards. 

The �Description� column can include either a synopsis of the language within the section, 
a paraphrase, or a quotation. 

Discussion/Justification:  Enter in this column a formatted response to two key questions: 1) 
what is the relationship between the source use or activity, the pathway, and the habitat? 
and, 2) what is the rationale for scoring this specific pathway for the following parameters: 
+/-/0, Magnitude, Duration, and Intensity? 
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Filter:  This column provides a useful way to categorize the language used in the code 
section (Definite or Conditional, Quantifiable or Non- Quantifiable): Definite - an absolute 
and universal requirement, or Conditional - a requirement that applies only under certain 
circumstances or when certain conditions have been met; and either as, Quantifiable - a 
statement or regulation with a clearly measurable effect, or Non-quantifiable - a statement 
that would not result in a measurable effect. 

Magnitude: This column documents the geographic extent or scope of the code section.  
Magnitude is classified as Citywide (Score=3), Reach (Score =2), or Point (Score=1).  
�Point� means in only one location or on a site-by-site basis.  �Reach� means the extent is 
less than citywide but in more than one place. 

Duration: Duration is a temporal measure of how often or how frequently the pathway 
occurs or how often a pathway persists.  Duration is classified as �Chronic� (Score=3), 
�Episodic� (Score=2), or a single event occurring only �Once� (Score=1). 

Intensity: Intensity is an estimate of the level of impact to stream habitat.  Estimates of 
intensity are High (Score=3), Medium (Score =2), or Low (Score=1).  �Low� means little 
long-term harm to habitat.  �High� means certain long-term harm to habitat.  �Medium� 
means moderate impacts to habitat are likely to result. 

Area: This column is reserved for later use, when some of the pathways can be quantified. 

Subtotal: This column is a subtotal of scoring for Magnitude, Duration, and Intensity. 

Total: This column indicates the total score based on subtotal and Weight. 

CORVALLIS PATHWAYS AND REHABILITATION EVALUATION 

This methodology has two parts.  Part I sets the stage for the evaluation of impacts and the 
appropriate rehabilitation methods by using a more detailed assessment of the stream 
systems from a geographic and geomorphic standpoint.  It uses an understanding of the 
urban setting of the stream basins, their function within the human-based infrastructure of 
the city, and the current habitat-forming processes to set the baseline for the last part.  

Part II builds upon the scoring methodology developed in Phase 1 Pathways Analysis to 
provide the City with a tool for assessing the various options available for protecting, 
rehabilitating, and/or enhancing the current stream environment.  This tool functions at the 
reach, stream, and watershed scales.  This will eventually lead to the establishment of a 
trajectory of change toward achieving properly functioning condition within an urban 
stream network. 

Quantification/Calculation Factors 

The following stepped approach was used for the quantification/calculation for evaluating 
each reach for chinook salmon habitat. 
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1.  Determine the stormwater basin for each area of interest. Using the basins listed 
below to organize the classification makes sense, in that the inputs to the streams fit 
into this model better than a strictly watershed-based system.  This approach 
recognizes the urban reality of Corvallis� stream systems, and allows the 
classification to link the elements of the Stormwater Master Plan with the ESA 
baseline analysis conducted in Phase 1.  

a. Dixon Creek 
b. Dunawi Creek 
c.  Jackson-Frazier-Village Green 
d. Sequoia 
e. Oak Creek 
f. Garfield  
g. Mary�s River 
h. Willamette River 

2. Select an appropriate reach (one of the three or more major subdivisions of the 
stream) and classify it using the geomorphic methodologies listed below.  For the 
purposes of this analysis, the most important reach characteristic becomes simply 
the ability to define an area where processes appear to be acting in a similar 
fashion.  Reaches are those used by the Salmon Response Plan to assess habitat.  
These reaches are based on geomorphologic changes such as the presence of 
tributaries entering the main stem and gradient  

3. Determine the related land use/zoning for the area in question.  This characteristic 
will guide the assessment of the impacts of the various pathways, and accentuate 
those that may have the most impact and eliminate those that may not have an 
effect.  This also provides a structure for both restoration and for the use of best 
management practices (BMP).  Zoning, for the purposes of the Salmon Response 
Plan, may be kept at a more coarse scale.  A great many of the effects detected in 
the analysis conducted in Phase 1 are citywide in their scope, and so may be dealt 
with, for the purposes of this Plan, at this greater scale.  The NOAA Fisheries is 
unlikely to want to evaluate City activities at a scale smaller than the reach level, 
with the exception of easily identified point sources.  The tool being developed will 
provide the City with the framework for assessing impacts at the point source level, 
if desired.   

a. Residential 
b. Agricultural  
c. Commercial 
d. Municipal 
e. Industrial 
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4. Determine listed fish use.  This establishes the baseline for evaluation of the impacts 
of pathways on listed populations, and also provides input into the rehabilitation 
decision tree elements of the plan.  Habitat types of interest include spawning 
habitat, rearing habitat, refugia, and movement corridors.  Spawning habitats 
generally consist of riffle or pool tail-out areas with a high percentage of gravel 
substrate.  Rearing habitat consists of moderate-sized pools with overhead cover.  
Barriers include impassable culverts, pop-up or other dams, and de-watered areas.  
Other elements of habitat directly influenced by city activities include temperature, 
turbidity, and food supply. 

a. Spawning.  Depth, velocity, and size of redd area are highly variable.  The 
key requirement is large gravel.  Chinook have been known to clean and 
spawn in areas containing as much as 25% fine sand/silt/clay substrates. 

b. Rearing.  Rearing generally occurs in smaller tributaries, using well-
developed riffle-pool systems with rubble type habitat.  Chinook tend to 
avoid rearing in beaver ponds or off-channel sloughs. 

c. Movement.  The key element in movement is to ensure passage at times 
when listed species may be using a stream.  Blockage factors include direct 
blockages such as pop-up dams and compromised or poorly designed 
culverts.  

d. Refuge from high-water winter flows.  Access and water quality comprise the 
critical issues here. 

5. Identify any habitat-forming processes in stream. 

a. Floodplain/groundwater connectivity (level of incision and overland flow).  
Does the stream still overflow its banks?  Are there streamside wetlands 
present?  Is there still a connection with the groundwater system, both 
laterally and vertically? 

b. Hydrograph.  Do 2-year floods occur with a 1.5- to 3-year periodicity?  Is the 
major contributor to year-round flows groundwater-based, such that the 
rising limb of the hydrograph is smaller than would be the case if the major 
contribution came from directed flow or overland flow?  What level of 
floodplain water storage is available? 

c. Riparian community structure, width, and connectivity. Communities should 
be dominated by native species and should be a mosaic of the various seral 
stages and sizes appropriate for that area. Indications of non-functioning or 
impaired functioning include: riparian areas missing entirely or broken up by 
large areas of infrastructure impingement; communities heavily dominated 
by non-native vegetation and climax or early seral stages (should be a mosaic 
which would adequately represent levels of disturbance necessary to 
maintain the stream in a dynamic equilibrium); reduced or no capability for 
large wood supply to the stream, and leafy debris in the upper reaches. 
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d. Pool-riffle ratios, reach-specific.  Existing pools should be deep and broken 
up by riffle areas, rather than taking on the form of glides.  The presence of 
glides suggests a system that is on a trajectory away from properly 
functioning condition. 

e. Substrate type.  This depends upon the soils and bedrock present.  Some 
reaches degrade more rapidly than others (i.e., reaches higher up in the 
system with greater gradients), and so contain larger substrates.  Fines should 
dominate aggrading reaches, lower down in the system with little or no 
gradient.  Fines dominate not properly functioning systems.  When gravels 
are present, they are heavily imbedded or low in the system, indicating high 
flows sufficient to transport bedload.  

f. Instream cover. �The presence of undercut banks, instream boulders, and 
woody debris. 

SCORING AND RANKING METHODOLOGY 

The following is the description of the pathway/effects analysis used to determine the 
impact of city services and citizen behavior on chinook salmon habitat.  The first part is the 
development of the pathways/effects database in the first phase of the project.  The second 
part is the combining of the baseline conditions data and pathways/effects database in the 
second phase of the project into a powerful tool that allows the City to identify the 
geographic distribution and the degree of impact that City services and citizen behavior 
have on chinook salmon habitat.  This weighted database was developed using relational 
database software, which can access, query and analyze large data sets (the weighted 
dataset has approximately 4,300 records). From this weighted database the City is able to 
rank impacts to chinook salmon habitat and develop a list of priority remedial actions. 

Pathways/effects weighted database covers the following activities and citizen behavior: 

• Public infrastructure activities and operations and maintenance 

o Wastewater treatment 

o Water supply 

o Stormwater management 

• Transportation activities and routine road maintenance 

• Planning activities 

o Comprehensive Plan 

o Zoning 

o Land Development Code 

• Parks and recreation activities and operations and maintenance 

• Fire Department training and vehicle/equipment maintenance  
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• Public construction specifications 

• Citizen behavior (household and yard maintenance activities, landscaping, home 
auto repair, etc.) 

Scoring process 

Priority ranking of City programs and activities was based on the scores as discussed above.  
Using the stormwater basin for each area of interest recognized the urban reality of 
Corvallis� stream systems.  Using reaches as defined by the riparian analysis recognized the 
changes in streams resulting from urbanization and solves the problem of reach definition 
characteristics.  For the purposes of this analysis, the most important reach characteristic 
becomes simply the ability to define an area where processes appear to be acting in a 
similar fashion. 

The use of a methodology for scoring impacts and evaluating projects allowed the City to 
make determinations as to the most important elements to fulfill its various mandates (e.g., 
ESA, Clean Water Act, Statewide Planning Goals).  This methodology assumed that funds 
for rehabilitation are not limitless, and there is a desire to accomplish the necessary 
ordinance changes in as few steps as possible. The approach provided a mechanism for 
evaluating effects on any level desired by the City, as well as erecting a framework for 
fiscal analysis. 

Pathways/Effects Analytic Approach  

1. Determine the pathway(s) of interest and operating in the selected area.  For the City 
of Corvallis, Contaminants and Buffers are the major pathways for habitat 
degradation in all reaches and all systems for the purpose of ESA compliance.  The 
following are the pathways (see detailed discussion in earlier part of this chapter). 

a. Channelization/Instream Habitat 

b. Impervious Surface 

c. Riparian Areas/Buffers 

d. Barriers 

e. Contaminants 

2. Determine the latitudinal/longitudinal extent of the pathway. 

a. Within the riparian buffer/floodplain (3).  Activities occurring within this 
zone have the capability of influencing the listed fish and their habitat with 
less need for a transport mechanism such as the stormwater system.  
Activities within this area also directly affect the riparian buffer 
characteristics. 
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b. Outside the buffer/floodplain (1).  This is scored lower simply because 
activities occurring outside the buffer require the intervention of a transport 
mechanism (such as the stormwater system). 

3. Rank the location of the pathway or event (by reach and stormwater basin).  Each 
system should be weighted according to the pathway of interest.  The Contaminant 
pathway should be the same for all streams, regardless of their position in the 
system, as should the riparian buffer (for purposes of water quality).  Impervious 
surface and instream habitat should use the ranking system listed below. The 
importance of the Buffer pathway varies with the desired function.  The most 
important functions of the buffer are to maintain water quality.  Buffer width should 
increase in a downstream direction, as the amount of flow increases and the 
gradient decreases to the point that the stream can easily overflow its banks.  
Barriers should be addressed going upstream, with the greatest emphasis on those 
lower in the system. 

a. Upland tributaries: urbanized (4), non-urbanized (5) 

i. Intermittent stream area (2) 

ii. Perennial stream area (4) 

b. Non-urbanized lowlands (2) 

c. Urbanized lowlands (1) 

4. Determine the spatial extent (magnitude) of the pathway�s influence.  Spatial extent 
plays an important role not only in the assessment of the level of influence, but also 
on the nature of the restorative or rehabilitative activity.  The greater the magnitude, 
the more likely that fixes will require some change in ordinances or the creation of 
new ones.  This does not preclude the use of individual or point-related BMP. 

a. Point. Occurring at a single location or site (1). 

b. Reach. Occurring at multiple locations throughout the designated stormwater 
reach (2). 

c. Reach. Occurring at multiple locations throughout the designated ESA survey 
reach (3) 

d. Basin/Watershed. Occurring throughout the basin as a whole (4). 

5. Determine the timing (Duration) of the pathway.  Timing has considerable influence 
upon the resilience of the system.  Historic habitat-forming processes tended to be 
single-event or episodic in nature.  The chronic nature of a great many 
anthropogenic changes in inputs to these processes is considered to apply more 
stress to the ability of the system to rebound. 

a. Single event (1) - occurs as the result of failure to implement BMPs or failure 
of BMPs. 
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b. Episodic (2) - intervals are regular but occurs more than once 

c. Chronic (4) - occurs as the result of long-term action (e.g. stormwater runoff 

d. Periodic (3) - occurs at regular intervals 

6. Determine intensity of the pathway or event.  Intensity of an activity is related, to 
some degree, to the previous two categories (magnitude and duration) and has the 
least clear-cut predictive capability.  

a. Low (1) - little or no mortality or habitat change expected 

b. Medium  (2) - some mortality; habitat changes occur but are within the 
resilience capability of the stream and within expectations for that particular 
time period in the evolution of the stream 

c. High (4) - dramatic changes beyond the capability of the reach or stream to 
accommodate, forcing a change in steam geomorphology beyond that which 
could be expected from typical stream evolution; sufficient mortality to put 
populations in that area in jeopardy 

The scoring methodology determines the pathway(s) of interest and operating in that area 
and the latitudinal/longitudinal extent of the pathway.  It is then assessed as to its position 
within or outside the riparian buffer/floodplain, and ranked by the location of the pathway 
or event (by reach and basin).  Next, it evaluates instream habitat and presence of 
impervious surface by reach longitudinal position and physiographic characteristics.  
Finally, it evaluates the spatial extent (magnitude, duration, and intensity) of the pathway�s 
influence. 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 49 

CHAPTER 5.  BASELINE CONDITIONS 

INTRODUCTION 

The purpose of this chapter is to present an overview of the baseline conditions for 
Chinook salmon habitat.  This covers the data collected and evaluated in Phase One of the 
project (see Baseline Habitat Evaluation and Evaluation of the Impacts of City Activities, 
February 2002) and the technical memorandum titled Description of Habitat for Upper 
Willamette River Spring Chinook ESU (March 3, 2003).  The stream and river reaches 
identified in the baseline descriptions are displayed in Figure 3 (Chapter 3). 

Dixon Creek (From Corvallis Stormwater Master Plan, 2000) 

Dixon Creek originates in the hills to the northwest of Corvallis. Most of its length lies 
within the City, where it is an important feature of many residential backyards. It also runs 
through several school properties and parks before reaching commercial property at 9th 
Street and Reiman Avenue and shortly thereafter, the Willamette River. The Dixon Creek 
watershed contains 2,712 acres. The largest land use is low-density residential, which 
covers more than one-third of the watershed. In addition, medium density residential, OSU 
forest (McDonald-Dunn Forest) land, and vacant parcels each cover approximately 400 
acres.  Estimated current impervious surface coverage is 897 acres, which is approximately 
33% of total watershed acreage  

If the watershed is developed to full build-out according to the City of Corvallis� 
Comprehensive Plan (1998), the current vacant land may be largely converted into low- 
and high-density residential use. Other changes may also include a decrease in medium-
density residential and an increase in commercial land use. Overall, the number of 
impervious acres is estimated to increase by 13%, from the current 897 acres to 1,017 
acres, or nearly 38% of the watershed acreage. 

The following habitat evaluations summarize the information from the Streamwalks 
conducted by Watershed Applications and field analyses conducted by the ESA project 
team. 

Temperature 

The City is evaluating temperature at four permanent monitoring sites in Dixon Creek. 
Thermistors at the sites record the water temperature hourly. 

Sediment/Turbidity 

The high levels of fine sediment found throughout the Dixon Creek watershed are likely a 
function of the local geology and urbanization. In the vicinity of Dixon Creek, the 
Willamette valley floor is composed nearly entirely of silty-loam soils. Therefore, high 
levels of fine and suspended sediments are likely natural features of the stream. Stream 
incision and bank erosion likely have added to the natural loads of fine and suspended 
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sediments. Nutrient inputs from urban landscaping and fertilizing likely have increased the 
amount of algae in the stream and contributed to higher turbidity levels. 

Chemical and Nutrient Contamination 

The U.S. Geological Survey (USGS) assessed Dixon Creek during its sampling in the mid-
1990s. The chemicals found in it placed it in the non-agricultural chemical source 
category. These included Carbaryl (Sevin), used for both home and landscape applications; 
Dichlobenil (Casoron) and Tebuthiuron, used to control broadleaf weeds and applied 
under asphalt and on railway rights-of-way (ROW); Diazinon, whose use is similar to 
Carbaryl; and Prometon, which is used in urban landscaping, ROW, and industrial 
applications, and by homeowners. Dixon Creek also exceeded standards for temperature, 
fecal coliform, and E. coli bacteria. It appeared to have no excessive nutrients. This stream 
likely carries the �usual� urban runoff components of metals and petroleum products. 

Physical Barriers 

A partial barrier exists at the confluence of Dixon Creek and the Willamette River. The box 
culvert under Highway 20 has been modified to promote fish passage by creating deeper, 
slower flows through a portion of the culvert. However, because the culvert is perched and 
falls onto riprap, access to the culvert�s fishway is restricted to times when the water level 
in the Willamette reaches the culvert outfall (mainly during winter and spring flows). 

Flat-bottomed box culverts located at 3rd Street, 4th Street, Buchanan Avenue, Kings 
Boulevard, 29th Street, and Walnut Boulevard may pose additional passage problems 
during high and low flows. Dace were observed in the stream up to 29th Street, indicating 
that all of these box culverts are likely passable during some flow conditions. 

Substrate 

Exposed clay layers, silt, and riprap are the most common substrates in Dixon Creek. The 
high levels of silt and lack of gravel are likely a function of the local geology. No rock 
outcroppings or colluvial debris slides occur in the watershed to serve as a source of coarse 
stream sediments. Moreover, the silt loam soils that dominate this area of the Willamette 
valley (USDA 1975) are likely the dominant streambed material in the small wetland 
channels that historically occurred in the Corvallis area. The exposed clay substrate likely 
results from urbanization along Dixon Creek.  Channelization and changes to the creek�s 
hydrograph have led to increased downcutting of the streambed and the exposure of clay 
layers formerly covered by the more erodible silt soils. The large quantities of riprap in the 
channel result from the frequent bank stabilization efforts needed to protect the highly 
erodible streambanks. 
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Large Wood (LW) 

The small amount of LW in Dixon Creek does not contribute significantly to stream 
complexity or aquatic refuge and represents a distinct change from the high amounts 
expected, historically.  Most of the wood in the creek consists of small-diameter deciduous 
logs that decay rapidly and have little potential to create significant instream cover. The 
highest concentrations of LW are in the small headwater streams of Dixon Creek where fish 
presence is unlikely, as is downstream transport of the LW. Future LW recruitment 
potential is limited by the reduced size of the riparian zones and channel incision. 

Pool Frequency 

Trench scour pools, with long glide-like tail-outs, were the dominant habitat types in 
reaches of Dixon Creek that could potentially support salmonids. However, pool frequency 
does not meet the standard established by NOAA Fisheries. The long pool lengths 
precluded sufficient numbers of pools from occurring in any 1.6 km length of stream. 

Pool Quality 

Pool quality in Dixon Creek is poor. Deep scour or trench pools are abundant in Dixon 
Creek; however, they lack structure such as LW and undercut banks that provide cover for 
fish. Reduction of pool depth because of sediment deposition is not a concern in Dixon 
Creek. The channelized nature of the stream ensures that all deposited sediments are 
washed out of the system during high flow events. 

Off-Channel Habitat 

Channel entrenchment in the lower reaches of Dixon Creek precludes the formation of off-
channel habitat. No off-channel habitat exists in stream reaches along the mainstem of 
Dixon Creek or the lower portions of the tributary streams. 

Refugia 

Dixon Creek was likely bordered by upland gallery forests and lowland prairies before 
settlement by Euro-Americans. Land conversion and urbanization have dramatically 
changed the nature of the stream and its riparian areas. While a small amount of remnant 
aquatic refugia may exist in the headwater streams, none was observed during the survey. 
The natural wetland channels have been converted to a single entrenched channel. Gallery 
forests and riparian wetlands have been replaced with residential developments. Riparian 
buffers are narrow and have been overrun by invasive species such as Himalayan 
blackberry (Rubus discolor) and bedstraw (Galium sp.). 
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Width-to-depth Ratio 

Width-to-depth ratio is estimated to be approximately 8, and meets the NOAA Fisheries 
criteria for PFC. However, because the channel is entrenched and revetments often prevent 
the stream from widening, this indicator may not be appropriate for use in evaluating 
stream health. This relatively low width-to-depth ratio likely results from urbanization than 
preservation of natural habitat conditions. Habitat features usually associated with low 
width-to-depth ratios, such as lower stream temperatures and instream cover, are not 
characteristic of the current conditions in Dixon Creek. 

Streambank Condition 

The conditions of streambanks in Dixon Creek are variable. Root masses of living trees are 
being undercut by the stream and bank erosion is common in the upper watershed. In 
areas where root masses are being undercut, future bank erosion is likely as the trees fall 
and expose unstabilized soils. Large portions of the streambanks have been armored with 
riprap, gabions, and log bulkheads. As more impervious surface is added to the watershed, 
bank erosion and undercutting will likely increase. 

Floodplain Connectivity 

Channel incision has severed much of the natural hydrologic link between the floodplain 
and the stream channel. Incision depth in the mainstem of Dixon Creek averages 
approximately 2.5 m.  Any flows that once may have regularly exceeded the streambanks 
and inundated the floodplain are now confined to the entrenched channel. Overbank 
flooding now occurs only during extreme runoff events. Wetland riparian areas that once 
bordered the creek have become perched and drained as the water table has deepened. 

Peak and Base Flows 

Peak and base flows undoubtedly have been altered by the loss of riparian wetlands, 
channel incision, land conversion, and the addition of large amounts of impervious surface 
to the watershed. The loss of floodplain wetlands caused by historic and present-day 
channel incision decrease the watershed�s capacity to store water and likely has resulted in 
decreased base flows. Channel incision has increased the conveyance capability in the 
watershed and contributed to sharper peaks in the stream hydrograph. The addition of large 
amounts of impervious surface, coupled with stormwater conveyance systems, creates a 
pathway by which precipitation is collected and quickly piped to the stream rather than 
percolating into the groundwater or slowly trickling into the stream. This rapid 
transformation of precipitation to runoff creates unnaturally high and sharp spikes in the 
hydrograph of Dixon Creek.   
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Road Density and Location 

Road density in the urban environment of Dixon Creek is very high. A significant portion of 
the watershed is covered with impervious surface. Roads closely parallel the stream in 
many places and numerous road crossings fragment the aquatic and riparian habitat. 

Disturbance History 

More than 60% of the Dixon Creek watershed has been developed for commercial or 
residential purposes. Very little late successional or old growth forest remains in the area. 
Because of the permanent nature of urban development, no significant improvements to 
this indicator are expected. 

Riparian Reserves 

Approximately 80% of the riparian area in the watershed is developed. Riparian vegetation 
in the developed areas is confined to the land at or below the top of bank. At least 33 road 
crossings occur on Dixon Creek. These crossings reduce the connectivity and create a 
discontinuous series of isolated riparian areas. 

Dunawi Creek (From Corvallis Stormwater Master Plan, 2000) 

Dunawi Creek runs from Bald Hill Park west of Corvallis eastward to its conjunction with 
the Mary�s River at Brooklane Drive. The Dunawi Creek watershed contains 2,363 acres. 
The largest land uses in the watershed are low-density residential (766 acres) and vacant 
land (609 acres). Some land in the watershed is used for industry and commerce, although 
this is mostly limited to the Sunset Research Park and along Philomath Boulevard (Highway 
20/34). If the watershed is developed according to the City of Corvallis� Comprehensive 
Plan (1998), all of the vacant land may be developed, with most of it converted to 
residential use. In addition, medium- and high-density dwellings will make up an 
increasingly larger portion of the residential land use. As a result of these changes, the 
amount of impervious surface could increase from 762 to 968 acres, an increase of 27%. 

Temperature 

Temperature was not assessed because the survey period did not overlap with the summer 
months when stream temperatures are of greatest concern. The City of Corvallis currently is 
conducting a temperature assessment. 

Sediment/Turbidity 

Dunawi Creek contains high levels of fine sediment. Silt, sand, and organic matter are the 
most common substrates. The water in the creek had low visibility at the time of survey. 
The high level of fine sediment and turbid nature of the water likely are caused by the 
wetlands in the watershed and the presence of the predominant substrates (clays and other 
fine sediments). The slow, flat nature of the watershed allows for accumulation and 
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decomposition of organic material, as well as benthic algae blooms. The high color of the 
creek is likely caused by tannic acid or other solutes produced by decomposing organic 
material. 

Chemical Contamination 

The urban chemicals that may be present in this basin are the same as those potentially 
present in Dixon Creek.  

Physical Barriers 

A retaining wall just upstream from the confluence of Dunawi Creek and the Mary�s River 
creates a 1-meter drop that creates a barrier to Chinook salmon fish passage. The height of 
the falls and the lack of a plunge pool below it eliminates fish migration from the Mary�s 
River into the Dunawi Creek watershed. Reconstructing the retaining wall to make it 
passable to Chinook salmon would have limited benefits because of the poor quality of 
upstream salmonid habitat. 

Substrate 

Clay, silt, sand, and organic materials dominate the substrate in Dunawi Creek. The natural 
geology of the watershed, as opposed to the human disturbance, likely is the cause of the 
high level of fine sediment. Coarse substrates other than riprap were not found in 
significant quantities in any portion of the watershed and appear to be absent from all 
alluvial layers exposed by the stream. Moreover, the flat topography of the watershed does 
not create enough stream energy to produce the downcutting needed to expose sources of 
coarse sediment or transport such sediment once it has been exposed. Without a source of 
gravel and cobble substrates, Dunawi Creek appears always to have been devoid of coarse 
substrates. 

Large Wood 

LW is scarce in the Dunawi Creek drainage. No pieces that match the NOAA Fisheries 
definition of 24-inch diameter and 5-foot length were observed in the stream channel. 
Small accumulations of woody debris are common in many reaches. Because of the small 
size of Dunawi Creek and the low energy of the flows, these accumulations are able to 
persist within the active channel, functioning similarly to pieces of LW. These 
accumulations create small pockets of scour and could provide cover to any fish that 
potentially inhabit the creek. 

Pool Frequency and Pool Quality 

Pool frequency and pool quality are very poor. Aquatic habitat is largely composed of 
slowly moving, slack-water glides. Riffles are short and infrequent. Pools with significant 
scour are even more infrequent. The one wide pool is present in Reach 2, which results 
from a relatively large debris jam. 
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Off-Channel Habitat 

The pond near the top of the south fork and the millpond on the north fork (both artificial 
situations) are the only two significant areas of off-channel habitat. 

Refugia 

Intact, well-buffered riparian areas exist in few areas of the Dunawi Creek watershed. 
Residential and commercial developments, city parks, and agricultural fields all encroach 
into Dunawi Creek riparian areas. This disturbance to riparian habitat has aided the 
invasion of species such as reed canarygrass (Phalaris arundinacea) and Himalayan 
blackberry. Approximately 33% of the total stream habitat has been straightened and 
channelized. In other areas, the channel appears to have been excavated for the purpose of 
enhancing stream conveyance. Encroachments into the riparian areas and channel 
modification limit the amount of suitable habitat available to sensitive aquatic species. 

Width-to-depth Ratio 

The width-to-depth ratio in Dunawi Creek is less than 10. The glide-like streambed 
common in the creek averages approximately 0.15 to 0.2 m in depth. The channel width 
averages about 1.5 m across. 

Streambank Condition 

Bank erosion in Dunawi Creek is uncommon. Eroding banks are present in small areas of 
Reach 2 and the upper portion of Reach 3. The erosion in Reach 3 is just below the 
stormwater outfalls and box culverts located at 35th Street, where large sections of the bank 
are collapsing into the creek. In other portions of the creek, low stream gradients do not 
appear to generate enough energy to undermine rooted vegetation and erode bank 
substrates. Streambank conditions in the Dunawi Creek watershed appear stable, with little 
evidence of erosion. 

Floodplain Connectivity 

With the exception of the channelized portions of Dunawi Creek (approximately one-third 
of the watershed) most of the stream regularly exceeds its banks and inundates the local 
floodplains. Evidence of ephemeral side channels is apparent in many wetland riparian 
areas. 

Changes in Peak and Base Flow 

Some changes in peak and base flow likely have occurred as a result of channelizing and 
increasing impervious surface. Approximately 33% of the channel has been straightened or 
confined within artificial banks. These channelized stream segments have a reduced 
capacity to detain flows during peak runoff events, and have little water storage potential. 
The increase in impervious surface creates quicker, higher spikes in runoff after rainfall 
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events. The magnitude of the changes has not been quantified; however, based on instream 
indicators such as increased frequency of erosion and channel downcutting, the hydrologic 
changes associated with development have not been great enough to produce large 
changes in the channel morphology. The extent to which summertime flows have been 
altered because of decreased storage capacity has not been evaluated. 

Disturbance History 

Dunawi Creek is an urbanized stream. Nearby forest clearing, development, and 
agriculture have disturbed the entire watershed. Very little mature forest exists in the 
watershed. 

Riparian Reserves 

Riparian corridors and setbacks have been established along much of Dunawi Creek. These 
vary in width from a few meters to nearly 100 meters. In corridor areas, near Technology 
Loop for example, reestablishment of native riparian vegetation appears to be impaired by 
invasive species. Overstory trees do not appear to be recolonizing these areas, and riparian 
shading and function have been lost. Many of the undisturbed riparian areas are 
functioning in a limited capacity. The overstory in these areas provides good canopy 
closure and shade to the channel. However, invasive species such as Himalayan 
blackberry and reed canarygrass are colonizing many areas. 

Oak Creek (From Corvallis Stormwater Master Plan, 2000) 

The Oak Creek Watershed is the largest watershed within the study area of this plan. The 
upper reaches of Oak Creek lie outside the city limits and the UGB. The stream�s 
headwaters are located northwest of Corvallis in McDonald State Forest, on the southern 
slopes of Cardwell Hill at about 747 meters in elevation. Oak Creek follows logging roads 
southward past Dimple Hill and the OSU Experimental Station. The creek follows Oak 
Creek Drive, where it is joined by Alder Creek downstream from Skillings Drive. Mulkey 
Creek joins Oak Creek from the west, downstream from Bald Hill Park. Oak Creek flows 
under 53rd Street just north of Harrison Boulevard. 

The lower reaches begin just outside the UGB beginning where Oak Creek crosses 
Harrison Boulevard to the south and then crosses into the city limits. The stream then flows 
southeast toward OSU. It flows through pastures, farm buildings, and research facilities 
before reaching the main body of the campus. On the south side of the OSU campus, the 
creek is bounded by the Reser Stadium parking lot to the northeast and mixed residential 
use to the southwest. As Oak Creek leaves OSU, it flows through a short residential section 
before flowing under Highway 20/34 and entering Mary�s River. 

The Oak Creek watershed contains 8,300 acres. The largest land use type is McDonald-
Dunn state forest (managed by Oregon State University), which covers almost 5,900 acres, 
representing more than 70% of the watershed. Approximately 12% of the watershed (1,030 
acres) is used for agricultural purposes. OSU manages both the forestland and most of the 
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agricultural land. With the addition of the campus itself, OSU manages almost 90% of the 
land in the watershed. More than 500 acres are listed as undeveloped. 

Under future development, the undeveloped land may be built out as residential and some 
of the OSU agricultural land may be developed for university non-agricultural purposes. 
The amount of impervious surface in the watershed will increase only slightly under these 
conditions. 

Temperature 

The City is assessing temperature regimes in the stream. 

Sediment/Turbidity 

High, fine sediment loads and turbidity are likely natural features of the Oak Creek 
drainage. The banks of the creek are composed of alluvial soils that are easily eroded and 
suspended in the water column. Because of its low gradient (less than 1% slope), the 
stream often lacks the velocity to transport eroded fine sediment out of the drainage. 
Instead, it settles out in areas with lower velocities. The naturally occurring high level of 
turbidity and fine sediment in Oak Creek have likely been augmented with fine sediment 
loads brought about by human activity. Many portions of the upper watershed have been 
logged, with historic practices likely contributing fine sediment to the stream. Agricultural 
fertilizers and manure undoubtedly have leached into the stream, increasing the amount of 
algae in the water and leading to high turbidity. 

Chemical Nutrient Bacteria Contamination 

Data collected by the City indicates that concentrations of E. coli bacteria in Oak Creek 
exceed the Oregon Department of Environmental Quality�s (DEQ) standard of 126 
organisms per 100 milliliters of water. The urban chemicals that may be present in this 
basin are the same as those potentially present in Dixon Creek.  Some agricultural 
chemicals such as atrazine and related compounds may also be found in Oak Creek. 

Physical Barriers 

The concrete exit skirt of the twin box culverts at the Highway 20 creek crossing creates a 
barrier falls. The incision downstream has deepened since construction of the culverts and 
left the exit apron perched approximately 1 meter. No adequate jumping pools exist 
immediately below the perched apron. Although the falls created by the culverts appears 
impassable at all times of the year, juvenile Chinook salmon have been observed upstream 
from the barrier as recently as 1994. The pop-up dam near the top of Reach 3 creates a 
second fish passage barrier. The dam is used by OSU to create a pool for irrigation 
withdrawals and is therefore only in place during the dry season (May through October). 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 58 

Substrate 

Gravel dominates the substrate in the mainstem of Oak Creek; however, silt, sand, 
bedrock, and native clay layers are also common substrate components. Observed gravel 
substrates were almost always embedded in sand and silt that clogged interstitial spaces 
and restricted flows through the substrate. Estimates of embeddedness in mainstem reaches 
decreased from 50% in the lower two reaches to between 20% and 30% in Reach 3. 

Silts and other fine sediments dominated substrates in the tributary streams. These small 
streams appear to lack a source of coarse substrate and have insufficient energy to transport 
and distribute such substrates. The high level of fine sediment in these streams is more a 
function of the surrounding geology and hydrologic state of the streams than any human 
habitat alterations. 

Large Wood 

The concentration of LW in the watershed is estimated to be approximately 87 pieces per 
kilometer. The NOAA Fisheries standard for PFC is 80 pieces of LW per 1.6 km; defined as 
60 cm in diameter and at least 15 m long. In the survey, woody debris was counted as LW 
if it was 10 cm in diameter and 3 meters long. Because very few pieces of woody debris 
counted in Oak Creek would meet the NOAA Fisheries criteria, concentrations of LW do 
not meet the NOAA Fisheries standard for PFC. 

Downed trees contribute little habitat in the lower reaches of the creek. While 
concentrations of LW are more substantial in Reaches 2 and 3, they do not approach the 
amount of LW that historically occurred in the creek. At current levels, LW does not 
contribute significantly to habitat complexity and only rarely creates deep sheltering pools 
important for salmonid rearing. 

Pool Frequency 

Pool frequency may not be an appropriate indicator for evaluating the aquatic habitat in 
Oak Creek. Because of its low gradient, the creek contains an abundance of pool habitat. 
These pools are often extensive (one measured 64 meters in length) and contain long glide-
like tail-outs. The length of many pools limits the frequency with which they occur. 

Pool Quality 

Pool quality in lower Oak Creek tends to be poor. Most pools are less than 1 meter deep 
and frequently lack objects such as LW or boulders that provide instream cover and shelter 
from high stream flows. The most common form of cover in the creek is undercut living 
root wads. These provide fish with hiding places for predator avoidance but may not be 
suitable for shelter from fast current during high flow events. With the exception of the one 
large debris jam in Reach 3, LW in the creek at the time of the survey did not provide 
significant sheltering areas that juvenile salmonids would use to avoid high wintertime 
flows. 
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Off-Channel Habitat 

The deep and narrow incision of the creek offers little opportunity for development of off-
channel habitat. Important slack-water features such as side channels, oxbows, and large 
root wads are absent or rare in Oak Creek. With few structures to deflect the current and 
no floodplain to disperse the energy of the stream, fish have few places to take refuge from 
the high flows that fill the incised channel. Many are likely washed out of the drainage 
during high flow events. 

Refugia 

Historically Oak Creek was a sinuous stream likely bordered by floodplain wetlands, 
prairies, and gallery woodlands. Euro-American settlement of the area has resulted in 
stream channelization, riparian forest clearing, and wetland conversion (OSU 2001), 
although the lower reaches of Oak Creek now contain more riparian forest than 
historically. As a result of these activities, very little aquatic refugia still exists on Oak 
Creek. The deeply incised channel precludes formation of off-channel habitat and 
floodplain wetlands that are usually associated with refugia. The riparian corridor is 
narrow, often ending at or near the top of the streambank, and is insufficient to buffer any 
areas of refugia that may exist. Invasive species such as Himalayan blackberry and reed 
canarygrass are prominent species along many portions of the creek. As a result, very little 
remnant habitat for sensitive aquatic species exists in the watershed. 

Width-to-depth Ratio 

The width-to-depth ratio of Oak Creek was estimated to be less than 10. Channel incision 
prevents the channel from spreading out into shallow riffles or glides. The high proportion 
of pool habitat, especially in Reach 2, gives the stream consistently deep residual depths. 
Due to its low width-to-depth ratio the creek is less prone to temperature fluctuation. The 
relatively large volume of water in the channel may buffer the stream against rapid 
temperature increases during periods of high temperature in summer heat waves. 

Streambank Condition 

The surveyed portion of Reach 2 was the only surveyed area in Oak Creek in which more 
than 10% of the streambanks were eroding. Approximately 14% of the banks in the 
surveyed stretch of Reach 2 were eroding, whereas only 9% of the streambank in Reach 1 
was eroding. Reach 3 had the lowest proportion of eroding bank with only 3% of the bank 
showing signs of active erosion. Bank erosion in the tributary streams was uncommon and 
was estimated to be well below the 10% threshold established by NOAA Fisheries as 
properly functioning. 

The relatively low amount of bank erosion in such a highly disturbed watershed may be 
attributed to two factors. First, the bulk of channel incision probably occurred in the early 
part of the century as wetlands were drained and channels modified to create agricultural 
lands and development of the City of Corvallis. The channel may now be approaching a 
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stage of equilibrium. The channel likely has carved away enough width and depth to 
accommodate its bankfull flows without eroding its banks. Second, the lower streambank 
in many portions of the creek is composed of clay layers and cemented alluvial materials 
that are only slightly erodible. These slightly erodible bank substrates likely slow the rate of 
erosion in many parts of the creek. 

Floodplain Connectivity 

Floodplain connectivity along Oak Creek may have degraded dramatically since the 1940s. 
Benner (1984) describes the Oak Creek channel near the current location of Reser Stadium 
as being braided as recently as 1936. The land near Oak Creek was described as �low, wet, 
and especially prone to flooding.� By 1956 the channel continued its historic incising, 
further isolating the forest/prairie from the creek (Benner 1984). The increased channel 
incision also perched the riparian wetland above the streambed. Floodwaters inundated 
and recharged the riparian areas less frequently, the water table deepened, and the 
wetlands were converted to agricultural uses. Hyporheic connections between the stream 
and floodplain were severed as the channel began to erode into non-permeable clay layers 
and cemented alluvium. 

In its current entrenched condition, the creek has little or no connectivity with its historical 
floodplain. The low terraces present in Reach 3 have created a new, narrow floodplain 
below the high terraces of the creek bed. 

Changes in Peak and Base Flow 

Changes in the peak and base flows of Oak Creek undoubtedly have resulted from 
channelization, deforestation, and wetland conversion. Channelization of Oak Creek has 
reduced the capacity of the stream to detain and store water during periods of high runoff. 
Spikes in discharge are generally greater in magnitude and shorter in duration than 
historically occurred. Loss of riparian wetlands has likewise reduced the watershed�s 
capacity to store water and likely results in higher peak flows and lower base flows. 
Deforestation in the Oak Creek drainage also likely resulted in changes to the stream�s 
hydrologic regime. Removal of vegetation from a watershed or changes in vegetated 
communities from communities with high rates of transpiration to communities with low 
rates of transpiration may result in higher magnitude peak flows (Brooks et al. 1991).  

The precise nature of the changes to the hydrograph of Oak Creek is unknown. It is likely 
that current peak flows are greater than historical magnitudes because of channel incision, 
wetland conversion, urban development, and deforestation. Changes in base flow levels 
are difficult to evaluate because of the opposite and competing effects of deforestation and 
wetland conversion. 
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Disturbance History 

Timber harvest and the conversion of land for agricultural and municipal purposes have 
disturbed much of the Oak Creek watershed. The headwaters of Oak Creek are in 
McDonald Experimental Forest, which has been extensively harvested. The Oak Creek 
valley between the experimental forest and the Willamette valley is a mosaic of private 
properties, with high levels of disturbance. Where the Oak Creek channel meets the 
Willamette valley, commercial, residential, and agricultural land uses have resulted in 
riparian degradation and loss of wetlands. 

Riparian Reserves 

The riparian areas along Oak Creek are highly fragmented, narrow bands of vegetation that 
often inadequately shade the stream channel. The riparian vegetation along much of the 
creek is restricted to the area between the edge of the stream and the top of the bank. 
Although stream shading in these areas is sometimes adequate, gaps in the canopy occur in 
many places, leaving the channel exposed to solar heating. The lack of a riparian buffer in 
these areas also decreases the potential for LW recruitment into Oak Creek. 

In areas where the riparian vegetation extends beyond the top of bank, it is often limited to 
10 or 15 meters beyond the top of bank. Stream shading in these areas is generally better 
than in stream segments with narrower riparian zones, but the lack of a floodplain and 
riparian wetlands limit riparian functioning. Few large tracts of wide riparian areas exist in 
the watershed. Large tracts of native riparian forest occur near the covered bridge and bike 
path crossing in Reach 3, and along the Bald Hill tributary. These areas contain remnants of 
the gallery forests and riparian wetlands that were once common along the stream. 

Sequoia Creek (From Corvallis Stormwater Master Plan, 2000) 

The Sequoia Creek headwaters originate near Chip Ross Park. The creek runs generally 
southeast through residential development then turns eastward near Sycamore Avenue. The 
creek crosses beneath Highway 99W and the Willamette and Pacific Railroad trestle before 
turning to the northwest at its junction with Village Green Creek. After being joined by 
Village Green Creek, Sequoia Creek turns eastward, where it is known as Stewart Slough. 
The creek crosses beneath Highway 20 and ultimately discharges into the Willamette 
River. 

The Sequoia Creek Watershed contains 1,357 acres. The largest land use at present is low-
density residential, which covers approximately 34% of the watershed. Fourteen percent of 
current use is for medium- and high-density residential. City streets and rights-of-way take 
up approximately 14% of the available area. Approximately 12% of the land use is 
industrial, primarily located downstream of Highway 99W. Open spaces make up about 
11% of the watershed. Land use in the remaining areas of the watershed includes a mixture 
of commercial properties, OSU, and vacant land. 
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As future development occurs, the vacant land may be converted to low-, medium- and 
high-density residential areas. Other changes may include a decrease in industrial land-use 
and an increase in commercial use. The number of acres of impervious land will increase 
from 543 acres to 650 acres (29% increase in impervious surface), thus affecting the 
quantity and quality of stormwater runoff in the watershed. 

Watershed Findings (From Corvallis Stormwater Master Plan, 2000) 

The condition of the watershed was evaluated using information from a number of sources, 
including public comments collected at open houses, City of Corvallis (City) staff input on 
maintenance and operation issues, a technical stream evaluation of selected reaches, and 
modeling the stormwater conveyance system for existing and future build-out scenarios.  

The elevation of the channel drops quickly relative to the horizontal distance, thus defining 
a steep gradient upstream of Walnut Boulevard. The gradient flattens out below that point, 
creating the potential for flooding in the transitional area between the hills and the flat area 
near the mouth of the creek. The gradient is very flat downstream of 9th Street, thereby 
increasing the potential for flooding during large storm events. 

Riparian conditions vary along the length of the stream. Unlike those of other Corvallis 
streams, the riparian corridors of Sequoia Creek have more shrub area toward the 
downstream end. Industrial land-use encroaches on the creek near Jack London Street. 
Also, a large number of natural debris dams in the creek downstream of Jack London Street 
obstruct flows. An example of industrial land-use encroaching on the stream occurs at the 
recycling facility (Corvallis Disposal) located along the north bank of the creek downstream 
of Highway 99W. Sediment accumulation at the culverts under 9th Street may restrict 
higher flows.  

Mary�s River (From Corvallis Stormwater Master Plan, 2000) 

The Mary�s River watershed portion of this planning effort contains three small drainages 
that lie south of the Corvallis Country Club. The drainages lie outside the city limits, but 
inside the UGB. Flows from the drainages run southward underneath Brooklane Drive 
before entering the Mary�s River floodplain. The 78 acres of drainages were modeled from 
the culverts underneath Brooklane Drive to the top of their drainages at the crest of the hill. 
The existing land use is split between low-density residential and open space, but the area 
is undergoing significant development. In the future, low-density residential will cover 69 
acres, with the rest preserved with an open space conservation designation. Another 
subdivision, Brooklane Estates, also is being constructed further to the east in the Mary�s 
River watershed. Brooklane Estates is located south of the Oak Lawn Memorial Park and 
has its own piped drainage system. This subdivision was not examined in detail or 
modeled, but is included for the sake of completeness. 
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Temperature 

The Mary�s River is listed on the DEQ�s 303(d) list for temperature exceeding the 64°F 
(17.8° C) standard for rearing salmonids. Temperatures exceed the standard on a yearly 
basis and have been recorded as high as 82.4° F (DEQ 2001). 

Chemical/Nutrient Contamination 

The Mary�s River is listed on the DEQ�s 303 (d) list of water-quality limited bodies for 
bacterial contamination. Fecal coliform levels exceeded state standards in 24% of the 
samples taken. The Mary�s River also contains some levels of atrazine compounds 
according to the USGS. 

Sediment/Turbidity 

The Mary�s River is turbid and has a high level of fine sediments. Visibility at moderate to 
low flows was approximately 0.6 m. (2 ft.). Fine sediments are the dominant substrate 
types. The turbidity and high level of fine sediments is a function of the local geology and 
land usage. The soft, loamy soils that dominate the banks of the river are easily eroded and 
suspended in the water column. Deforestation of riparian areas and headwater streams also 
likely contribute to high levels of suspended sediment. Turbidity also may be affected by 
increases in nutrient levels from agricultural fertilizers. Increased phosphorous and nitrogen 
levels will lead to increased concentrations of free-floating algae.  

Physical Barriers 

No potential barriers to fish passage occur in the surveyed reach of the Mary�s River. 

Substrate 

In areas where the river was shallow enough to assess the substrate, sand and fine 
sediments or gravel were dominant. However, a layer of non-erodible, cement-like 
alluvium is also common on the channel bottom.  

Large Wood 

Fifty-four individual pieces of LW, 16 accumulations, and 10 jams were present in the 
portion of Mary�s River within the UGB. Many of these create small back eddies that would 
provide refuge during high flows. 

Pool Frequency 

Pool or pool-like run habitat comprises more than 95% of the habitat in the Mary�s River. 
The scarcity of riffle habitat and abundance of slack water habitat may limit salmonid use 
of the river. Riffles are important in creating foraging opportunities for salmonids, and the 
lack of such habitat may decrease its suitability as habitat for these species. Therefore, the 
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high amount of pool and slack water habitat in the Mary�s River indicates degraded habitat 
quality. 

Off-Channel Habitat 

Only three small areas of off-channel habitat were observed on the Mary�s River. The 
incised nature of the channel limits the formation of off-channel habitat. 

Refugia 

No significant aquatic refugia occur on the Mary's River within the UGB. Water 
withdrawals outside of the City, riparian degradation, and alteration of the historic 
floodplain and hydrograph have led to systemic changes in the aquatic habitat. Remnant 
areas of pristine habitat or refuges for sensitive aquatic species do not occur on the Mary�s 
River within the UGB.  

Streambank Condition 

Approximately 570 meters of eroding stream bank was present in the 6,100 meters of 
surveyed reach of the Mary�s River. The large amount of erosion is likely the result of 
historic human activities, as well local geology and the sinuous nature of the river. Most of 
the erosion occurs on the outside edge of channel meanders or is associated with LW 
accumulation and jams. Bank erosion appears to be just as common in areas with extensive 
riparian buffers as in those developed for agriculture or residential purposes. A variety of 
bank stabilization strategies such as planting, concrete retaining walls, and riprap 
revetment are employed in the lower portion of the reach. 

Floodplain Connectivity 

Floodplain connectivity of the Mary�s River is low. The channel is incised 4 to 5 m, making 
over-bank flows uncommon. Potential riparian wetlands are perched; hyporheic nutrient 
and water exchanges have been severed or substantially altered. 

Change in Peak/Base Flows 

Water rights in the Mary�s River (outside of the city) have been over-allocated. Instream 
withdrawal rights exceed flows during the months of September, October and November. 
Instream withdrawal rights plus allocated rights exceed flows from June through 
November. The over-allocation of water has been implicated as a likely cause of the 
decline in the Mary�s River cutthroat trout population (Ecosystems Northwest 1999). 

Disturbance History 

The Mary�s River watershed is highly disturbed. Private and public timberlands in the 
upper reaches of the watershed have been heavily logged in the last century. Very little late 
successional stage old-growth stands exist in the timberlands of this region of the coast 
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range. Many stands are young second- or third-growth forests. The Willamette Valley 
portion of the watershed has also been heavily altered. Once covered in native wetland 
and upland prairies and gallery forests, the valley bottom portion of the watershed has 
been largely converted to agricultural lands. 

Riparian Reserves 

Riparian reserves have been significantly depleted along most of the Mary�s River within 
the UGB. Agricultural fields, residential developments, roads, parks and a golf course are 
all located adjacent to the river. Riparian vegetation is often restricted to a narrow strip of 
streambank between the top of bank and the wetted channel. Invasive species have 
colonized much of the riparian area. Himalayan blackberry commonly grows on the stream 
banks and reed canary grass is the dominant species along the margins of the channel. 

Willamette River (From Corvallis Stormwater Master Plan, 2000) 

Habitat Features 

The Willamette River forms the eastern edge of Corvallis� UGB. Project team biologists 
walked the western shoreline to identify important habitat features and problem spots.  

The western shoreline can be divided into three distinct and approximately equal reaches: 
a side channel reach, a mainstem reach, and a mainstem reach with revetted banks (see 
map).  

Near its southern end, the UGB is bordered by a series of side channels of the Willamette 
River. These side channels are deeply incised, and contain very little off-channel habitat. 
Narrow, low terraces are present on both banks. The low terraces increase in width near 
their confluence with the Willamette River. Substrate in the side channels was an even mix 
of fine sediments and gravel. Riffle habitat was uncommon. LW concentrations were low, 
probably the result of channel incision and width as well as lack of upstream recruitment. 
The channels are separated from agricultural fields by narrow strips of riparian vegetation. 
The widths of these riparian areas average approximately 50 feet and are often limited to 
the area below the top of bank. Riparian vegetation was composed of cottonwood, Oregon 
ash, and Douglas fir. Reed canary grass was the dominant species near the water�s edge.  

Between the south UGB boundary and the mouth of the Mary�s River, the mainstem 
Willamette River is only partially incised. In Willamette Park, despite the revetted areas, 
much of the west bank slopes gently and has been contoured into several overflow 
channels. These overflow channels create alcoves of off-channel habitat. The substrate of 
the mainstem appears to be dominated by cobble and gravel substrates. Fine sediment and 
gravel are the dominant and subdominant substrates in the overflow channels. The riparian 
overstory is dominated by cottonwood and Oregon ash. Himalayan blackberry is the 
dominant understory shrub. 
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Downstream from the confluence with the Mary�s River, the mainstem channel becomes 
confined between riprap lined banks. No off-channel habitat or refuge occurs in this reach. 
The riparian area is very narrow and is largely composed of willow and blackberry bushes. 
The instream habitat is composed of a single continuous run. The downtown area and 
Highway 20 closely parallel much of this reach and limits the potential for any 
rehabilitation activities. 

The Willamette River receives all the agricultural and urban chemicals listed for the 
previous streams. It also receives treated effluent from the City�s Wastewater Treatment 
Plant.  These wastewater discharges are monitored by the City and form part of the baseline  

Temperature 

The Willamette River is currently listed on the DEQ�s 303 (d) list for temperature during the 
summer months. The City of Corvallis currently conducts temperature monitoring in 
association with its facilities, which forms part of the baseline dataset. 

Sediment/Turbidity 

The river is currently considered to be properly functioning in this category. 

Chemical Contamination 

See Dixon Creek for a list of urban chemicals that may occur in this basin. The river also 
may have some agricultural chemicals, such as atrazine and related compounds. Nutrient 
levels are considered to be properly functioning. The Willamette River has a mercury 
advisory in this area and also is listed for fecal coliforms (e. coli). 

Physical Barriers 

There are no physical barriers to fish movement in the Willamette River in this area. 

Substrate 

NOAA Fisheries likely considers the Willamette River as �not properly functioning� in this 
category, due to the perception of increased fine sediment inputs upstream. 

Large Wood 

Habitat surveys have indicated that there is little large wood in the system, due to changes 
in the riparian forests, natural river geomorphology, and river maintenance activities. 
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Pool Frequency and Pool Quality 

This is considered to be properly functioning in this section of the river, but there are areas 
at risk. The construction of revetments in the area has changed the way the river responds, 
but as these generally occur on one side only, they shift the stream activities to the other 
side.  

Off Channel Habitat 

This is considered to be properly functioning in this section of the river, as there exists off-
channel habitat upstream on the east bank. 

Refugia 

Intact, well-buffered riparian areas exist in very few areas. Residential and commercial 
developments, city parks, and agricultural fields all encroach on Willamette River riparian 
areas. This disturbance to riparian habitat has facilitated the introduction of invasive species 
such as reed canary grass and Himalayan blackberry. Encroachments into the riparian areas 
and channel modification limit the amount of suitable habitat available to sensitive aquatic 
species. 

Width-to-depth Ratio 

The width-to-depth ratio is greater than 12 in most of the mid and upper reaches of the 
mainstem Willamette River. This resembles the historic condition, which was likely heavy 
braiding on a broad alluvial flood plain. 

Streambank Condition 

It would be difficult to classify this indicator as properly functioning, as there is riprap 
present in some areas. Portions of the stream still have streambanks more similar to the 
historic condition (see above). 

Floodplain Connectivity 

This feature is likely to be at risk or not properly functioning. Connectivity with the 
floodplain has been removed on the west side of the river to control flooding.. 

Changes in Peak/Base Flow 

Some very small changes in peak and base flows probably occurred as a result of 
channelizing and increased impervious surface, but these are dwarfed by the changes 
resulting from upstream dam construction, and the high amount of flow in the river itself. 
These channelized stream segments have a reduced capacity to detain flows during peak 
runoff events, and have little water storage potential. The increase in impervious surface 
creates quicker, higher spikes in runoff after rainfall events. The hydrologic changes 
associated with development have likely produced little change in the channel 
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morphology, despite the presence of revetments, given the geology of the area and the 
geomorphology of the river in the Corvallis area. 

Disturbance History 

The Willamette River in the study area is an urbanized system. Increased impervious 
surface, riparian forest clearing, development along the tributaries and the mainstem, and 
agriculture practices have disturbed the river. Very little mature forest exists in the area. 

Riparian Reserves 

Some riparian areas still exist, especially in the Willamette Park area, but riparian systems 
have been heavily altered. 

Jackson, Frazier, Village Green Creeks (From Corvallis Stormwater Master Plan, 2000) 

This watershed consists of the Jackson, Frazier, and Village Green Creeks that form a 
complex network of streams and wetlands to the north of the Corvallis city limits.  Jackson 
and Frazier Creeks both originate in McDonald-Dunn State Forest.  The headwaters of 
Jackson Creek are located near Dimple Peak while Frazier Creek originates further north 
near Lewisburg Saddle. The two creeks flow eastward through the state forest and into low-
density residential developments prior to merging at Highway 99. East of Highway 99 their 
combined flow enters the Jackson-Frazier Wetlands, an important habitat area. The flow 
leaving the wetlands is split. Part of the flow heads northeast across farmland to connect 
with the Willamette River at Bowers Slough, downstream of Lower Kiger Island. The 
remaining flow runs south from the wetlands as Village Green Creek. Village Green Creek 
turns to the southeast, flows through largely residential neighborhoods, and eventually 
joins Sequoia Creek to the east of Conser Street.   

The Jackson Creek portion of the watershed contains over 1,500 acres, of which forest land 
is currently the largest land use (approximately 700 acres). Over 400 acres is currently 
undeveloped. In the future, the forest land will still be present, but the undeveloped land 
may largely be replaced by low-density residential development. The Frazier Creek 
drainage area is larger, with over 2,200 acres within its drainage boundary. Like the 
Jackson Creek area, the largest land uses are forest (1,000 acres) and undeveloped land 
(approximately 600 acres). In the future, the undeveloped land may become part of almost 
900 acres of new low-density residential development. Currently two-thirds of the 380 
acres draining to Village Green Creek are residential. This mix of low-, medium-, and high-
density residential will remain the same in the future according to the City�s 
comprehensive plan. The area designated as open space will increase slightly, from 28% at 
present to 33% in the future. 
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Village Green Creek is typical of many urbanized streams. It is highly channelized and in 
many locations has little or no available shade. However, there are few structures 
encroaching on the stream bank unlike many other Corvallis streams. The open stream 
banks, such as at Village Green Park are potential sites for projects to enhance stream and 
riparian health. For instance, in many areas of this watershed the floodplain can be 
reconnected to the stream, thereby enhancing habitat as well as alleviating downstream 
flooding potential. 

Other stream systems (Jackson and Frazier Creeks above the wetlands, Dry Creek, Ryan 
Creek, the Millrace) were not evaluated as they contained no potential for being utilized as 
salmonid habitat.  The influence of these systems on overall stream water quality was 
evaluated in the pathways evaluation section of the report. 

Corvallis Area ESA Riparian Area Mapping Summary 

All comments apply only to the area within the 400-foot-wide riparian corridor evaluation 
area. 

Dixon Creek 

• The mainstem (south of Walnut Avenue) is almost completely residential. 

• The majority of the mainstem, although residential, includes a narrow strip of 
deciduous forest canopy that shades the channel. 

• Street crossings that dissect the riparian zone are common on the mainstem. 

• Tributaries (north of Walnut Avenue) generally are either in strips of deciduous 
forest bordered by unmaintained herbaceous vegetation or in continuous deciduous 
forest. 

• Street crossings north of Walnut Avenue are uncommon or non-existent. 

• Some first-order tributaries are in herbaceous vegetation. 

Oak Creek 

• Nearly all of the stream is bordered by a narrow strip of forest canopy. 

• The lower 0.9 km (downstream from 35th Street) includes commercial/industrial and 
residential development; road crossings are common. 

• Upstream from 35th Street, the forested area varies from very narrow to the full 
width of the riparian area, averaging 1/3 to 1/2 of the corridor width. 

• Agricultural lands make up most of the remainder of the corridor above 35th Street. 
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• Above 35th Street, road crossings occur every 0.4 to 0.8 km. 

Mary�s River 

• The riparian buffer along the Mary�s River consists mostly of contiguous deciduous 
forest that extends the full 200 feet on each side of the stream. 

• The forest strip is contiguous on both sides of the stream, for the full length of the 
stream within the UGB. 

• A small amount of agricultural lands are located on the outer edges of the corridor 
just downstream from the point where the Mary�s River enters the UGB. 

Dunawi Creek 

• Six major or complex road crossings fragment the system. 

• Scattered but generally small pockets of commercial/industrial and residential 
development impinge on the corridor in several places. 

• A forested strip is adjacent to nearly all of the stream, both mainstem, north fork and 
south fork; it averages about 1/3 the total width of the corridor. 

• South of Philomath Boulevard, the remainder includes residential, 
commercial/industrial, and infrastructure developments 

• North of Philomath Avenue, the remainder mostly consists of agricultural lands. 

Sequoia Creek 

• Riparian conditions vary along the length of the stream. 

• More natural (shrubby) toward the downstream end of Sequoia Creek 

• Large number of debris dams in the creek downstream of Jack London Street 
obstruct flows. 

BASELINE CONDITIONS � SUMMARY OF RESULTS 

The available data from the streams in the Corvallis area, including the Willamette River, 
show that all have suffered considerable degradation from likely conditions prior to human 
settlement.  They comprise typical urban streams with incised and straightened channels 
and riparian buffers reduced in size, continuity, and complexity.  Off-channel habitat in the 
Willamette River has become considerably reduced, or disappeared altogether.  While this 
plays a lesser role in the establishment of the baseline condition, the distinction becomes 
more important when a trajectory for recovery is considered. 
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The streams in the Corvallis area, with the exception of the Willamette River, likely contain 
no listed chinook salmon, except as occasional visitors to the systems during some portion 
of the winter high flow period.  A cursory review of those characteristics required for 
successful spawning and rearing demonstrate why. 

Chinook salmon selectively spawn in the tributaries to major rivers, in third- to fifth-order 
streams.  In order for any of the Corvallis streams to be considered this complex, it would 
be necessary to include the uppermost tributaries of Dixon and Oak Creek, which have 
low or no year-round flow, and are unsuitable for spawning or rearing.  Chinook spawn in 
streams classified as Rosgen-type C-3.  This describes a stream with moderate sinuosity, a 
gradient less than 2%, and a high width-to-depth ratio, with numerous gravel pool-riffle 
complexes and side channels.  No Corvallis stream resembles this description except in 
gradient.  They more closely resemble Rosgen-type G-6 streams; low to no sinuosity and 
low width-to-depth ratio, and containing mainly silt-clay substrates. 

Chinook salmon require gravel to cobble substrates in riffle areas for spawning 
(approximately 16 m2 area per redd or spawning site), with high amounts of groundwater 
flow to irrigate the eggs, and low (less than 25%) amount of fine substrate materials that 
tend to clog intra-gravel spaces (Healey 1991).  Preferred spawning areas consist of the 
transitional areas between pools and riffles found at the nickpoints between bounded and 
unbounded valley segments (Bjornn and Reiser 1991).  This provides downwelling of 
streamflow into the gravels and upwelling of groundwater.  The upwelling appears the 
most critical of the hyporheic functions for chinook spawning at the reach-level scale of 
habitat characteristics.  Surveys in the Corvallis streams found none of this habitat present.   

Throughout their range Chinook salmon spawn at different water depths.  Water velocities 
vary as well.  The lack of gravel, high degree of incision, and low flow rates in Corvallis 
streams make them unsuitable for chinook salmon spawning.  While adult Chinook salmon 
can venture up Corvallis streams, and indeed one was caught in Dixon Creek in the 1950s, 
spawning adults actively select habitat, and show a preference for the above-mentioned 
habitat features.  Clearly, no successful spawning could occur in these streams, as they 
contain no habitat. 

After hatching, spring chinook salmon spend a more extended portion of their life cycle in 
fresh water, unlike fall chinook, which migrate to the estuaries after a few weeks.  Rearing 
areas consist generally of side channel areas with deep pool-riffle complexes with an 
abundance of overhead cover, cool temperatures, and drifting stream insects.  These pool-
riffle complexes play an important role in salmonid growth and survival (Healey 1991).  As 
salmon are visual predators, water clarity is highly important. 

None of the surveyed streams contain any of these elements. Flows are often intermittent, 
even in the mainstem of some of the streams (e.g. Dunawi Creek), temperatures are high, 
when flows are high the water is quite turbid, pool-riffle complexes are generally absent, 
and existing pools are quite shallow.  Existing gravels were quite embedded (filled in by 
sand or silt).  This armoring makes them quite difficult to use effectively, whether by 
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juvenile salmon as cover, or as habitat for macroinvertebrate prey species.  The lack of 
these necessary elements of chinook rearing habitat makes Corvallis streams unsuitable for 
this life history stage, as any rearing habitat in Corvallis streams would be of extremely low 
quality.  Habitat existing in this area would likely only comprise of winter refuge habitat, 
occupied when flows in the Willamette River become too strong. 

When juvenile chinook salmon move from one habitat to another upon hatching, this 
movement initially goes downstream, not up, essentially a drift.  The fact that juvenile 
chinook salmon barely swim fast enough to stay ahead of the river current strongly suggests 
that they can spend little time or effort searching out tributary habitat upstream of where 
they end up, and indeed, likely often find themselves transported by flood flows into areas 
not suitable for rearing (Healey 1991).  Juveniles generally don�t drift for long before 
finding suitable habitat within their natal stream.  Juvenile salmon will move as much as 6 
km from their natal stream in search of suitable cold, clear pool-riffle complexes to 
overwinter and rear (Murray and Rosenau 1989).  Therefore, juvenile chinook salmon from 
the Mollala and Santiam Rivers are not likely to seek habitat upstream in the Willamette 
River, particularly as this necessitates swimming against the current.  Following 
establishment of residence, movements become relatively restricted (Richards and Cernera 
1989).   

The vast majority of fish moving downstream from the tributaries of the McKenzie and 
Coast Fork-Willamette likely find sufficient suitable habitat associated with those streams.  
Studies done as part of the McKenzie Confluence Study and the McKenzie Subbasin 
Assessment confirm this.  Very few fish were found in the Willamette River and the lower 
McKenzie River during the studies, despite the presence of �above-average� habitat in this 
area. 

There exists no historical record of spawning or productive rearing in any of the streams in 
and around Corvallis, excepting the Willamette River.  It is likely, given their size, 
hydrology, and geomorphology, that they have never been �chinook� streams.  Therefore, 
impacts to spawning and rearing areas are not critical elements in determining the potential 
for take resulting from actions by the City. 

Despite this, Corvallis streams play a role in the baseline water quality of the Willamette 
River, and may provide high-water refuge habitat to a small percentage of the total 
population.  As a result, barriers at the mouths of some of the streams could impede use of 
these areas as refuge habitat.  However, during the winter months, flows in Corvallis 
streams, though quite flashy, may ensure no barriers to access to the lower ends of Oak 
and Dixon Creeks, the two urban streams likely to serve as refuges. 

Riparian areas also play a critical role as shade sources to decrease temperatures, as filters 
for removing contaminants, and in preventing instream and bank erosion. Especially in the 
lower reaches of the streams, riparian areas have been severely diminished through 
development activities. 
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Channelization results from increased development in the floodplain of the stream, and 
causes degradation of instream habitat through erosion and simplification, or lack of 
structures and elements that are necessary to create habitat.  The use of streams as 
stormwater conduits in urban areas further contributes to incision, and diminishes and 
eventually removes altogether the floodplain connectivity of the system. 

Therefore, despite the lack of any focused use of the systems by Chinook salmon, the 
impacts from contaminants, impervious surface, riparian buffers, and instream habitat 
conditions (erosion and excessive sedimentation) all play a critical role in the 
determination of water quality.  The result of all this activity, along with the basic human 
activities associated with living, be they urban, suburban or rural, leads to diminished 
water quality in these streams.  Eventually, this makes its way to the Willamette River, 
where it may result in a �take.� 

The Willamette River differs from the other streams, however, as both immigrating adults 
and emigrating juveniles use the area fronting Corvallis.  Adults move upstream from April 
through June and juveniles move downstream from February through May.  Some 
additional movement occurs in October and November.  Conditions in the mainstem 
Willamette in this area appear mainly unsuitable for any extended rearing or successful 
spawning, despite the presence of fish in these areas, and so these habitat types are not 
affected by City activities.  It may be that some use the off-channel habitat on the east side 
of the river, and the presence of structures on the west side as resting areas.  This makes 
activities both in and ultimately affecting the Willamette more critical in terms of take of 
listed species.  
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CHAPTER 6.  PATHWAYS/EFFECTS ANALYSIS 

INTRODUTION 

This chapter describes the combined baseline conditions and pathways/effects data for 
identifying the geographic distribution and the degree of impact that City services and 
citizen behavior have on Chinook salmon habitat.  It discusses these activities and their 
effects in terms of their spatial (geographic distribution), temporal (time) and intensity 
(concentration) scales.   

The chapter relies on three sources to identify impacts. First, it relies on an approved 
methodology for evaluating city activities and their impact on chinook salmon habitat in 
the project area (see Appendix 4 for a copy of the Technical Memorandum, Methodology 
for Pathway Evaluation).  Second, it draws on a weighted database that has been created to 
analyze city activities and their impacts on Chinook salmon habitat and water quality.  The 
weighted database contains approximately 4,300 records that cover the range of city 
activities that can impact habitat (see Appendix 5 for a CD with the entire database). 
Finally, it relies on information and baseline conditions work from Phase I of the ESA study 
(see Baseline Habitat Evaluation and Evaluation of the City Activities, February 2002, in 
Appendix 6 and NOAA Fisheries letter response in Appendix 7). 

The methodology for this analysis compares and ranks activities as to their relative impact 
on Chinook salmon habitat and water quality.  This approach provides a mechanism for 
evaluating the effects of City activities and events and citizen behavior at any geographic 
level desired by the City (e.g., reach, stormwater basin, citywide, and UGB). It allows for a 
comparative ranking of the effects to identify different degrees of impact, and it provides a 
framework for fiscal analysis.  This analytic framework can help the City allocate its limited 
financial resources for habitat rehabilitation and recovery, and water quality improvements. 

Given the number of records and the many ways of organizing and analyzing the data, this 
discussion confines itself to broader spatial and time scales rather than to specific impacts.  
It summarizes the results of the analysis and identifies some of the major impacts to 
Chinook salmon habitat identified in the database and the Phase I analysis. Using this 
approach it is possible to draw a number of more generalized conclusions about City 
activities and their impact on Chinook salmon habitat. 

WEIGHTED DATABASE KEY ELEMENT DESCRIPTION 

Database Set Up 

The database is set up to evaluate impacts that City activities and citizen behavior have on 
Chinook salmon habitat and water quality.  The structure of the database and the 
weightings is based on actual, not hypothetical, use of the streams by Chinook salmon.  
Since Chinook salmon use of Corvallis streams is very limited, it bears repeating that the 
findings of Phase I of this project provide the setting for the database structure and impact 
analysis. 
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The baseline analysis in Phase I indicates that streams in Corvallis do not now, or in the 
past, contain the elements Chinook salmon require for spawning and rearing (see Appendix 
6 for the Baseline Habitat Evaluation and Evaluation of the Impacts of the City Activities 
February 2002, and Appendix 8 for the Technical Memorandum on Chinook Salmon 
Habitat in the Upper Willamette River ESU 3/3/03).  Chinook salmon potentially gain 
access to and may use the lower reaches of some of the streams for refuge during high 
water flows in the Willamette River.  Juvenile Chinook use the Willamette River for rearing 
and movement. Adult Upper Willamette River Spring Chinook salmon use the river as a 
migration corridor. Neither juveniles nor adults use the upper reaches of Corvallis streams.  

Therefore, while Chinook salmon may gain temporary access to Corvallis streams, the 
streams provide none of the elements necessary for spawning and rearing.  Consequently, 
the results of the weightings analysis focus mainly on impacts to water quality, which can 
realistically influence Chinook salmon habitat downstream, outside of the project area.   

The analysis in this report focuses on the predetermined stormwater basins the City uses for 
its stormwater management program.  By doing so the City can link activities and their 
weighted impacts in this study to other important City programs, such as control of 
stormwater runoff impacts to water quality.  The advantage of piggybacking onto the 
stormwater basins and the reaches within them makes it possible to define areas where 
natural processes act in a similar fashion and City activities have similar impacts. Such 
organization also allows for the identification of �fixes� that can, where possible, be 
integrated with other ongoing City activities to improve watershed health. 

Another advantage of the weighted database analysis is the incorporation of land 
use/zoning designations by reach.  Land use can significantly impact Chinook salmon 
habitat.  Fortunately, zoning characteristics determined to have negative impacts on habitat 
may be modified or changed to incorporate land use or development activities, mitigations, 
or even best management practices (BMPs) to help preserve or restore riparian function and 
water quality in the Willamette River and its Corvallis tributaries.  

Pathway Scoring and Weight Score Assignment 

Weight scores are based on five factors.  They are the four pathways as defined by NOAA 
Fisheries and a fifth factor that accounts for proximity of a City activity to a city stream.  
Citizen behavior can also impact Chinook salmon habitat and water quality, but it is 
evaluated as a separate category.  The database evaluates each activity or event for the 
above pathways, contaminants, impervious surface, buffers and barriers, and weights City 
activities according to its location inside or outside a 200-foot stream corridor. 

The following sub-sections describe the pathways and score values assigned to each 
pathway.  Values vary depending on the pathway.  Some pathways exhibit little or no 
variation while others have significant variation.   
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Contaminant Pathway  

Weighting factors for the contaminant pathway do not vary by stream location.  
Contaminants are considered to have relatively the same impact on water quality regardless 
of the location at which the contaminant enters the stream.  Contaminants in the water 
produce direct effects, through toxicity to one or more life stages of the fish or other 
elements of the food web, or indirect sub-lethal effects on growth and vitality.   

The difficulty comes in separating these sub-lethal effects from normal Chinook salmon 
population variation, as well as normal variation that occurs within and between seasons.  
NOAA Fisheries regards sub-lethal effects as highly important to the long-term survivability 
of the Chinook salmon population, as they diminish lifetime reproductive output, usually 
through effects on growth, reproduction, sensory or motor functions, or food supply.  
Though Chinook salmon rarely inhabit Corvallis streams (except the Willamette River), if at 
all, and only during peak flow times, the impacts resulting from City actions are considered 
indirect and citywide in their spatial distribution.  Because of the above-mentioned 
difficulty in separating sub-lethal effects from normal variation, sub-lethal effects are 
included in the overall contaminant score. 

Impervious Surface Pathway  

The impervious surface pathway weighting values vary widely because of the variability of 
existing impervious surface in Corvallis.  The lower reaches of Corvallis streams, those 
closest to their confluence, where there already exists a high percentage of impervious 
surface are assigned lower negative weight values for City activities than upstream reaches, 
where there is a much lower percentage of impervious surface.  This is due to the fact that 
additional impervious surface in a lower reach would not impact Chinook salmon habitat 
as much as in a reach with little or no impervious surface (i.e., areas with little 
development).   

Buffer Pathway  

The weightings for the buffer pathway follow a similar rationale as that for the impervious 
surface pathway.  Reaches where buffers are already narrow tend to have lower weightings 
than reaches with existing wide buffers.   

The importance of the buffer or stream corridor characteristics pathway varies.  Changes in 
the riparian condition (e.g., shade, LWD, impervious surface, bank stability, etc.) can result 
in an increase in instream erosion and an eventual loss of habitat structure and diversity. 
The increased hortonian (overland) water flow that can happen with a reduced buffer can 
contribute more sediment and contaminants to streams.  Other riparian conditions such as 
infiltration can be impacted with diminishing buffer size.  

The presence of LWD diminishes with lowered riparian connectivity.  A buffer zone with 
no large trees contributes no LWD to the stream channel.  Buffer values generally increase 
with decreasing stream gradient, as do vegetation mosaics.   
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In the case of Corvallis, the most important buffer functions are to maintain water quality.  
Buffer community structure has less importance.  Recent information suggests that the 
historic riparian buffers in the lower reaches of Dixon, Dunawi, Oak, and Sequoia Creeks 
consisted of prairies, with the upper, higher elevation areas containing the more dense oak 
and conifer forests.  Width typically increases in a downstream direction, as floodplain size 
increases.  Research suggests that the riparian buffer width in these areas has actually 
increased over what existed historically, at least in terms of trees and shrubs (S. Gregory, 
personal communication [pers. comm.] 2003). 

The lower reaches of Dixon, Oak, and Sequoia Creeks contain the highest negative riparian 
buffer scores, as they contain the highest concentration of urban development and 
activities.  The large concentration of urban activities has converted the natural buffer to 
impervious surface, which has narrowed the natural buffer corridor width.   

Urban development and road crossings also cut the continuity of the riparian buffers, 
negatively influencing their function, and potentially restricting free movement of water 
along the corridor and decreasing vegetation diversity.  Dunawi and Dixon Creeks provide 
good examples of the importance of continuity. Both creeks have similar types of 
development activities occurring in the upland areas.  Despite this, on Dixon Creek 
Reaches 1, 2, and 3 the riparian buffer consists of a single row of trees for most of its 
length, as opposed to the more extensive riparian buffer on Dunawi Creek.  The change 
from prairie and gallery forests to treed areas increases the shading of the area, but 
decreases the mosaic or buffer community structure, simplifying its composition and 
changing it from native to predominantly non-native species. 

The presence of urban development within the stream corridor and buffer area generally 
decrease shade in the riparian zone, which can result in higher stream temperatures.  
Buffer areas with shrubs or young trees provide little shade, grasses even less, with lawns 
providing none.  While the thin riparian buffers may provide some shade, all reaches suffer 
from high temperatures by August.  These temperatures likely resemble historic trends as 
the increased riparian tree cover in the lower reaches of creeks like Oak and Dixon, which 
are not believed to have existed prior to urban development, balances the loss of historic, 
low temperature groundwater inputs. 

This potential for temperature increase is less important in upper stream reaches as higher 
gradients move water more rapidly through the system decreasing residence time and 
exposure to the sun.  In the lowland reaches, water remains in the stream longer, and may 
reach temperatures too high for salmonids.   

While almost any bank vegetation provides a buffer and protection against erosion, the 
quality of this protection can vary.  In the incised lowland reaches of the streams, the 
presence of trees in the riparian corridor provides little bank protection, despite their 
extensive root systems.  Grasses play an even smaller role for bank protection, although 
both do provide some protection against erosion from overland flows.  The critical reaches 
to protect remain those highest up in the systems, as these have not yet incised to the 
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degree of the lower ones.  Reducing the intensity and magnitude of flows resulting from 
stormwater inputs in the higher reaches of the system will serve to slow the process of 
incision in the lower reaches. Historical analysis, and the nature of the Corvallis area soils 
and topography, all suggest the inevitability of incision by most streams.  Despite this, the 
lack of incision on Dunawi Creek has produced a viable riparian corridor and buffer width 
in the non-urbanized reaches, with some streamside wetlands remaining in the upper 
areas. 

Barrier Pathway  

Barriers can prevent fish passage and access as well as block the development and/or 
maintenance of salmonid habitat.  Natural processes and human activities can both create 
barriers.  Debris jams, waterfalls and seasonal downwelling (a stream that goes 
underground) are examples of natural barriers.  Dams and culverts are examples of barriers 
created by human activity.  Depending on the barrier, fish passage access may be restricted 
seasonally or permanently.  The concern for the City of Corvallis is the degree to which 
human-made barriers in the streams negatively impact Chinook salmon passage and 
habitat.  

The evaluation and scoring of barriers depends on their location and the degree to which 
they prevent passage or access.  The barrier pathway is scored by the following process.  
Barriers that are located in lower reaches or at a stream�s confluence are considered to 
have a greater negative impact because they prevent access or passage to a larger part of 
the stream�s habitat than those in higher reaches.  Therefore, lower stream barriers are 
assigned a higher number. Secondly, barriers that permanently prevent passage and access 
are considered to have a greater negative impact and are scored higher than seasonal 
barriers (e.g., barriers to passage and access during low flow).  This is important where 
Chinook salmon have been known to seek off-channel refuge in Dixon Creek during high 
water flow in the Willamette River. 

Stream Corridor Distance Factor 

A fifth factor is included in the weight scores to account for differential impacts of City 
activities and events and citizen behavior on Chinook salmon habitat related to distance 
from a stream.  Activities and behaviors occurring within the study area (200-foot corridor 
extending upland from the top of the bank on each side of the stream) as opposed to the 
same activities and behaviors occurring outside the corridor are considered to have a 
higher potential habitat impact.   

There are three reasons for this difference.  First, activities and behaviors occurring within 
the stream corridor influence listed fish and their habitat directly without the need of a 
transport mechanism or pathway to convey the impact to the stream.  Activities and 
behaviors occurring outside the corridor often require intervention of a transport 
mechanism or pathway such as the stormwater system to convey the impact to the stream.   
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Second, activities and behaviors within the stream corridor can directly affect riparian 
buffer characteristics, which are critical to maintaining the health of Chinook salmon 
habitat.  The further the activity or behavior is from the stream, the less likely it can impact 
the riparian buffer characteristics.  

Third, NOAA Fisheries recognizes that there is a spatial relationship between urban 
oriented activities and impact to salmonid habitat.  NOAA Fisheries cited in their preamble 
to the proposed 4(d) Rule a 200-foot corridor or buffer from streamside within which urban 
activities could potentially have a greater impact on salmonid habitat.  NOAA Fisheries has 
gone on to state that the most �effective way to ensure PFC [Properly Functioning 
Condition] is to manage MRCI [Municipal, Residential, Commercial, Industrial] 
development activities in riparian areas so that their impacts on habitat functions are 
minimal at the streamside, but may gradually increase with distance from the stream.� 
(Federal Register/Vol. 65, No. 132, pg. 42462).   

The City used the 200-foot corridor width proposed by NOAA Fisheries as the riparian 
study area boundary, simply to provide consistency with the guidance.  The presence of 
this area precludes no activities, but simply defines an area that NOAA Fisheries will 
scrutinize heavily in their analysis of any plan seeking ESA 4(d) Rule compliance.  
Consequently, weight scores are adjusted to increase the impact that an activity or behavior 
can have if it is located within the corridor.  The weighting factor within the corridor 
increases the numerical score by a multiple of three. 

Urban Activities and Impacts 

The four pathways and the location factor are important in determining an activity�s impact 
on water quality, but they do not describe the activity itself.  They are external factors 
acting as a pathway to or a location relative to the stream.  When considering the activity 
itself three additional factors are used to determine an activity�s impact and the degree of 
impact it has relative to another activity.  The three factors are magnitude, periodicity and 
intensity.   

Magnitude 

Magnitude refers to size or spatial extent of an urban activity.  Size plays an important role 
in the level of impact on water quality; the larger the area the activity covers, the greater 
potential for impact.  For example, discharge from a single stormwater outfall located in an 
upper reach of a Corvallis stream would not have the same impact on Chinook salmon 
habitat and water quality as the combined impact from all stormwater discharges. 

Magnitude of an activity is rated or scored according to the area of its spatial distribution.  
The smaller its distribution, the smaller its impact on Corvallis streams and therefore the 
smaller the score.  The smallest magnitude is an activity with a single or point location.  
This is scored a One.  Activities with the biggest spatial distribution are considered to have 
an impact basin-wide and are scored a Four.   
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Among City activities that may have the greatest impact on Chinook salmon habitat due to 
magnitude are those related to land use and development. The wide spatial distribution 
associated with different types of development and the requirements set forth in the land 
development code (LDC) affects large areas of the City.  

For example, the urbanizing upland areas in Oak Creek, Dunawi Creek South Fork, and 
Dixon Creek Middle and West Fork are beginning to display similar impacts as their 
lowland reaches � incising due to increasing water volume and velocity, removal of buffer 
vegetation, and sediment transfer. Widespread residential development has added and is 
adding significantly to the amount of impervious surface in these upper reaches.  The 
magnitude of this development has a significant impact on the potential Chinook salmon 
habitat and water quality. Activities in this area receive higher negative scores due to the 
presence of increased residential development and associated increases in impervious 
surface.  The higher slope of the areas in question also exacerbates the negative 
contributions to flow from impervious surface and stormwater runoff.  Further removal of 
the buffer in these areas increases the potential for erosion.   

The magnitude of impervious surface from urban development and subsequent stream 
channel alteration in the lower reaches has significantly influenced water quality.  The 
lower reaches of all streams contain high levels of impervious surface and associated 
runoff.  The percentage of impervious surface in the lower reaches of both Dixon and Oak 
Creeks exceeds 70 percent.   

Periodicity 

The frequency and duration of an event or activity can exert considerable influence upon 
the ability of the stream system to rebound from disturbance and remain in properly 
functioning condition for Chinook salmon habitat. Historic habitat-forming processes 
typically consisted of single-event or episodic occurrences.  For instance, a tree falling into 
a creek is a single event, while flooding (e.g., 2-year 10-year, 100-year, etc.) and seasonal 
flows are considered episodic events.  The periodicity of their occurrence allows the stream 
time to react and rebound. 

Activities are rated according to their periodicity using a One to Four scale.  Single event 
activities are those with the shortest period and are rated One.  At the other end of the 
spectrum are chronic events or events that have a continual impact on the stream system.  
Chronic events are rated a Four.  In between are episodic (occur with no predictability) and 
periodic events (occur at predictable intervals, separated in time) that reflect increasing 
impact to water quality. They are rated Two and Three respectively. 

Many City activities and citizen actions, however, are not single or periodic events.  They 
fall into the chronic category of events that occur on a continual basis, such as regularly 
scheduled City maintenance activities for transportation, utilities, and parks.  The chronic 
nature of these activities may actually apply more stress on the ability of the system to react 
and rebound.  Instead of the system reacting to single or episodic events, the watershed is 
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constantly receiving inputs.  The reaction to chronic inputs can have a very different impact 
on a watershed than single, episodic or even periodic events. 

Intensity 

Intensity refers to the strength or concentration of the activity�s or event�s contribution to 
the impact.  The higher the intensity or contribution that the activity or event has on the 
water quality, the greater the intensity score.  For example chemicals in herbicides, 
pesticides or fertilizers can vary in concentration.  If they enter the stream their impact will 
depend on their strength (in this case toxicity to Chinook salmon) and concentration.  
Stormwater discharge can also vary in intensity.  A stormwater outfall along a creek could 
have a low, medium, or high intensity impact depending on the volume of water and the 
contents in the runoff.    

A rating of One to Three is used to score the intensity factor.  Events or activities that are 
considered to be of low intensity would be scored a One, while events or activities of high 
intensity would be scored a Three.  An event or activity of medium intensity would be 
scored a Two. 

Ratings 

Three ratings were applied to City activities and events, depending on their magnitude, 
timing, and intensity.  A few examples should illustrate how the rating process was 
conducted.  

One example that demonstrates the rating process is park maintenance and herbicide use.  
The City has a small program that uses primarily backpack sprayers but also uses aerosols 
and granular products. Non-selective post emergent and non-selective pre-emergent 
herbicides are used periodically on developed landscape areas or on invasive plants, such 
as blackberries, along stream corridors. Application techniques and practices vary by site.  
Insecticides are predominantly used in treatment of structural and nuisance insects (e.g., 
sugar ants).  While the Parks and Recreation Department goes to great lengths to minimize 
the environmental impact when maintaining their parks, they do still have a potential 
impact on Chinook salmon habitat and water quality.  The following is the analysis used to 
rate maintenance activities and herbicide use. 

• Magnitude:  There are a number of parks located adjacent to Corvallis streams.  
While they are at specific or discrete locations along creeks, they are not a point 
location, but more likely cover several reaches.  Therefore, the Magnitude is a reach 
(rate 3).   

• Timing: Maintenance is conducted year-round, though different types of pesticides 
are used at different times of the year.  Therefore the timing is chronic (rate 4).   
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• Intensity: Herbicides contain chemicals that may harm water quality and impact 
stream habitat. Therefore there is a potential for herbicides, should they enter the 
stream, to have a negative impact.  Since herbicides are not used extensively and 
application techniques are adapted to site conditions, the intensity of the impact 
may vary, but generally it is considered low (rate 1).  

A second example is stormwater runoff. In the LDC there are street standards that outline 
how development must handle stormwater runoff. Section 4.0.70 of the LDC defines 
minimum street standards for development.  Stormwater drainage is required on temporary 
dead-ends. Alleys are required �in commercial and industrial districts to serve abutting 
properties unless other permanent provisions are approved by the Planning Commission or 
Director.�  New development and roadways increase impervious surface.  The stormwater 
collection requirements, while important for keeping water off the roadway and other 
property, can increase the rate of runoff, concentrate pollutants, and interfere with 
groundwater recharge.  If development is outside of the downtown area that is currently 
served by the City�s combined stormwater and wastewater collection and treatment system, 
stormwater will likely end up being discharged directly to streams, which can have a 
negative impact on Chinook salmon habitat/water quality. 

• Magnitude: The requirements apply throughout the City; therefore the magnitude is 
basin-wide (rate 4). 

• Timing: The impervious surfaces will continue to exist for a long period.  The timing 
is considered chronic (rate 4). 

• Intensity: the intensity could be low or high depending on the location of the 
development and whether it is within the City�s combined stormwater and 
wastewater collection and treatment system. If it is within the City�s combined 
collection system the intensity is low (rating 1).  If it is outside the collection system, 
it could be medium or high (rate 2 or 3).  

SUMMARY OF IMPACTS � CITY ACTIVITY AND CITIZEN BEHAVIOR 

The following summarizes the assessment of City activities and citizen behavior on 
Chinook salmon habitat and water quality in Corvallis streams.  The assessment 
methodology is described in detail in Chapter 5 and the pathway data from which this 
summary is taken is provided on a Compact Disk (CD) in Appendix 5 and in the Phase I 
report (Baseline Habitat Evaluation and the Evaluation of Impacts of City Activities, 
February 2002, Appendix 6).   

Since there are 4,375 records in the database it is not possible to provide specific details for 
all activities.  This summary highlights the range and degree of impacts that City activities 
and citizen behavior have on Chinook salmon habitat and water quality and their 
geographic distribution.  The activities examined include construction, operation, and 
maintenance of public infrastructure (e.g., utilities and transportation); parks and 
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recreational facilities; land development; planning and policy development to provide 
infrastructure, transportation and park facilities; and citizen behavior.  

Not all City activities negatively influence habitat and water quality.  The City has made 
progress, through its LDC, toward requiring development to minimize the impact on 
surrounding natural resources.  The City is also making progress toward preserving 
significant natural features identified by its Statewide Goal 5 work. Similarly, park facilities 
design for trails and pathways must minimize their impact on sensitive areas.  This section 
focuses primarily on City activities that have negative outcomes, as these are the ones the 
City is developing proactive measures to avoid, minimize or improve in the future. 

Stormwater 

The stormwater collection and conveyance system has, perhaps, some of the greatest 
impacts on streams.  Chief among these is the impact upon the streams by changing the 
hydrograph.  The number of outfalls in the system and the relatively little on-site detention 
means that the greatest amount of stormwater acts as channelized flow into the streams, 
rather than percolating and entering the stream gradually through the groundwater system.  
Stormwater also serves as the conveyance or pathway for a number of other activities that 
can negatively impact habitat and water quality. 

In Corvallis streams, some of the greatest negative impacts result from both increased 
erosion (in the upper reaches) and increased sedimentation rates in the lower.  . Other 
pathway impacts include temperature changes, either through the warming of pooled water 
in detention facilities, or when stream flows are low during the dry season. 

Other negative impacts from the stormwater system include the presence of barriers to fish 
movement caused by culverts (also a transportation impact) and the use of fertilizers, 
herbicides, and pesticides for vegetation control and maintenance along watercourses and 
in streams.  Other contaminants, as well as sediments, get introduced into the system 
through the flushing process.  Ditch maintenance also contributes to runoff and the 
introduction of contaminants. 

The City has made progress in the reduction of some of these negative impacts. In the 
urban core, the City collects and treats most stormwater runoff.  Stormwater is conveyed to 
the City�s wastewater treatment facility where it is treated and discharged to the Willamette 
River.  Outside of the urban core, stormwater continues to have a negative impact on the 
habitat and water quality in City streams. 

Wastewater 

Wastewater impacts include the introduction of contaminants and alteration of 
temperature.  There are scenarios that could involve spills of wastewater and discharges 
that could introduce raw pollutants or treatment chemicals directly into the system (spills, 
overflows, leaking pipes, and pumping system failures).  Effects of these discharges can 
have both direct toxic and sub-lethal effects on the fish themselves, though habitat impacts 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 84 

in these cases are likely to be negligible.  New construction, such as the pipelines the City 
is planning along stream systems would have impacts related to the construction (increased 
erosion and sedimentation) and removal of riparian vegetation (the buffer) leading to 
increased temperatures from shading loss or increased sedimentation from bank erosion. 

Drinking Water 

The potable water system impacts occur as the result of raw water withdrawal from the 
Willamette River (instream habitat pathway) and its return to the system through the 
wastewater and stormwater systems, causing flow alterations and hydrograph changes. The 
introduction of contaminants through the effluent from backwashing of water filters, and 
flushing of pipes may prove critical, as does scheduling of any maintenance activities, as 
actions done during low water conditions do not benefit from dilution effects.  

Transportation 

Impacts from the transportation activities (e.g., improvements, new construction, the 
existing transportation network, and operation and maintenance) can have a significant 
negative impact on Chinook salmon habitat/water quality.  Impacts may come from 
transportation improvements (e.g. the road design), their location in relation to city streams, 
increased traffic, increased maintenance and operation requirements, and from the 
construction activities themselves.  Construction within the 200-foot study corridor has 
immediate impacts from increased erosion and sediment transfer to streams, increased 
impervious surface and resultant stormwater runoff-related changes to the hydrograph, and 
inputs of contaminants from the road surface.  There can also be impacts to the riparian 
vegetation buffer continuity, composition, and width.  

Construction outside the stream corridor may also have negative stream impacts resulting 
from the impervious surface and contaminant conveyance.  Increasing stormwater runoff 
into the conveyance system will negatively impact instream habitat by altering the stream�s 
hydrograph and introducing contaminants from the roadway surface (primarily petroleum 
based oils and grease).  Greater impervious surface from roadway construction or widening 
will also reduce infiltration and increase runoff volumes and velocities.  Similar impacts to 
the water quality result from the existing roadway network.   

Operation and maintenance associated with de-icing roads, though rare in winter, 
introduces contaminants either directly into the stream system or into the stormwater 
system, with the same eventual destination.  Roadside mowing decreases the ability of the 
vegetation to slow overland flow, by decreasing the surface roughness and to allow the 
stormwater to percolate.  Bridge washing, maintenance, repairs, and painting can result in 
toxic or sub-lethal effects on fish or their food organisms.  

Culvert cleaning and repair may introduce sediments into the stormwater or stream 
systems, causing an increase in total suspended solids.  Overall operations and 
maintenance activities can have negative water quality impacts to Chinook habitat, though 
these activities are likely to be sub-lethal in nature.   
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Parks and Recreation 

An examination of parks planning, design, construction and maintenance indicates two 
major pathways for impacts upon fish habitat � impervious surfaces and contaminants.  
Existing parks have an impact on habitat through design and maintenance.  Design 
elements include trails, parking lots, park structures, landscaped areas, and playing fields.  
All of these can modify the existing conditions by increasing impervious surface and 
surface water runoff, with effects like those outlined for stormwater and wastewater. This 
can be a significant problem since the City has a number of park facilities adjacent to 
streams and rivers.   

Since parks do not have stormwater collection, treatment and discharge facilities to handle 
runoff, the impervious surfaces, which can include turf fields, tend to produce hortonian 
flow into the streams.  While sod areas may allow some stormwater infiltration, asphalt and 
heavily compacted soil, gravel and grassy surfaces still increase hortonian flow into the 
streams. 

While the City Parks and Recreation Department has had some success in reducing the use 
of pesticides and fertilizers, effective substitutes have been difficult to find.  The application 
of these chemicals can result in soil contamination, and eventually stream contamination 
through stormwater runoff.  Maintenance actions utilizing these chemicals along the 
streams can have a direct negative effect, despite localized dispersal methods.  Indirect 
effects occur as the result of sheet flow runoff from parts of the park system outside the 
stream corridor.   

New parks may impact Chinook salmon and water quality through the same two pathways 
� impervious surfaces and contaminants.  New construction also may commit a direct take 
on critical habitat (if NOAA Fisheries lists these streams as critical habitat) through 
placement in the riparian zones of the streams or by usurping other hydrologic features 
(e.g. wetlands). 

Land Use 

The greatest impacts on Chinook salmon/water quality occur with land development.  
Development (both private and public) often increases impervious surface. The degree of 
impact depends upon location, type and size of the development, construction methods 
and materials, and level of stormwater treatment.  

Locations with potentially greater negative impacts include those adjacent to stream 
courses and in riparian buffer areas � essentially within the 200-foot stream corridor. 
Development resulting in stream crossings and structural encroachments can break riparian 
and buffer continuity and can also have negative impacts on streams.  When this happens, 
species composition usually changes, sometimes quite radically. Similarly, removing trees 
and replacing native oak gallery forest with maintained lawns and non-native vegetation 
decrease a great many of the functions of a riparian system, especially those associated 
with water quality (temperature and filtering).  Even a lawn, if compacted sufficiently, can 
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act as an impervious surface, and the length of the grass may be too short to be effective as 
a filter strip, or as shade. 

Development often causes the separation of streams from their floodplains, through 
methods to reduce property damage by flooding.  As a result, runoff volume and velocity 
will increase, which can result in incising, sedimentation, and stream contamination.  
Streams are also constrained by infrastructure development such as streets and culverts.  
These barriers may increase the negative impact to Chinook salmon/water quality by 
restricting access, although this likely doesn�t occur in Corvallis. 

Impacts to Chinook habitat and water quality vary among different land uses, such as 
residential, industrial, commercial. Residential low-density housing can impact Chinook 
habitat through yard-maintenance activities, whereas higher residential density may have 
greater impervious surface runoff.  Industrial land use whether heavy or light can impact 
Chinook salmon habitat.  There may be greater potential for chemical contamination from 
these activities. The degree of impact from commercial land use depends in part on the 
size of the development and mitigation steps taken (either required or voluntary) to avoid, 
minimize or reduce these impacts.  

Land Use Planning and Development Code 

The Comprehensive Plan for the City of Corvallis serves to organize city development 
activities.  It contains a vision of the future for its jurisdiction.  Among the plan elements 
are goals and policies that guide future land development, development intensity and 
spatial distribution of activities, and the preservation and protection of resources such as 
waterways, riparian zones, forest, and significant wetlands.   

The LDC helps to implement the Comprehensive Plan.  At this time the LDC does not 
sufficiently addresses protection and preservation of habitat, riparian corridors, open 
spaces, and significant natural features that the Comprehensive Plan addresses. The 
Comprehensive Plan and LDC are currently out of sync.  That is, the Plan identifies goals 
and policies that outline an approach, which could improve Chinook salmon habitat/water 
quality, but the LDC does not yet provide the specific language to implement the Plan.  
The LDC does address, though inadequately, some of the relevant habitat issues. The LDC 
will be updated after both the City�s Statewide Goal 5 project effort and this ESA Salmon 
Response Plan are completed. 

Citizen Behavior 

There are citizen behaviors and activities that are identified and associated with water 
quality.  Not all the activities have the same degree of impact, but they can result in stream 
contamination and further contribute to Chinook salmon habitat degradation. The 
following list represents some of these activities: 

• Upkeep and maintenance of landscapes and yards.  Activities such as mowing, 
pruning and improper disposal of yard debris can impact streams; 
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• Application of chemical insecticides, herbicides and fertilizers to landscape 
vegetation; 

• Auto maintenance in driveways where oil, fluids and grease spills or improper 
disposal of these liquids can enter the streams; 

• Excessive irrigation can wash contaminants into streams; 

• Wash down of impervious surfaces; and 

• Replacement of native with non-native vegetation. 

CONCLUSION 

It is clear from this examination that City activities, through any of the identified pathways, 
can have a negative impact on the streams in the project area.  The greatest impacts come 
from impervious surface, followed by riparian buffer changes and stream channelization.  
Impervious surface results not from just the construction of buildings, streets, and parking 
areas, but also from such seemingly benign activities as trails, lawns, and parks.  
Stormwater runoff from urban development in the upper reaches of Corvallis streams 
(Dixon, Oak, and Dunawi) is likely to have the greatest negative impact on water quality.  
The lower reaches of these streams are already incised while the upper reaches still retain a 
great deal of function and hydrologic connectivity.  This may change as these areas 
experience development and increases in impervious surface that will accelerate stream 
incision, diminish buffer and riparian connectivity, and channel larger volumes of water at 
higher velocities downstream.  

The City has examined and identified City activities and citizen behaviors that negatively 
affect Chinook salmon habitat/water quality.  They understand their impacts and spatial 
distribution.  In the next chapter pro-active steps are identified that the City proposes to 
take to avoid, minimize or reduce the negative impacts and where possible reverse or 
improve Chinook salmon habitat and water quality. 
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CHAPTER 7.  PROPOSED LIMIT 12 PROGRAM SOLUTIONS 

INTRODUCTION 

Based on the analysis of impacts to Chinook salmon habitat and water quality from City of 
Corvallis activities and citizen behaviors, which is described in the previous chapter, the 
City has proposed solutions that prevent future habitat degradation and initiate restoration 
of PFC. When combined into a single program the proposed solutions meet the intent of 
the ESA Section 4(d) Rule Limit 12 (Municipal, Residential, Commercial, and Industrial 
Development and Redevelopment) objectives.   

This chapter identifies the proposed solution options.  It describes the process used to 
identify solution options, the justification for the solutions, the solution option refinement 
process, and the list of solution options.  It details each solution and the impacts they are 
designed to address.  It also identifies which Limit 12 criterion the selected solution will 
meet since most individual solutions do not meet all 12 considerations listed under Limit 
12 of the 4(d) Rules (see Appendix 1 for the NOAA Fisheries guidance binder on 4(d) Rules 
compliance). 

It is important to emphasize, however, that the program solutions have not been finalized.  
Other City environmental, planning and program activities identified in previous chapters 
are still under development (e.g., Goal 5 process Natural Features Inventory, stormwater 
management implementation program, Comprehensive Plan and LDC updates).  It is the 
City�s intention to integrate the ESA Salmon Response Plan program solutions into the 
City�s practices, policies and codes as they are modified through these processes. 

SOLUTION OPTION IDENTIFICATION PROCESS OVERVIEW 

The following is an overview of the process used to identify the solution options. It begins 
with an evaluation of the impacts from City activities and citizen behavior on Chinook 
salmon habitat/water quality.  This involves the determination of the relative impact and 
ranking of the activities and behaviors on habitat done with the weighted database.  It is 
followed by solution option identification where the project team and the community 
developed solution options that prevent future habitat degradation and initiate restoration 
of PFC.  An important part of the options development process is the extensive refinement 
that involved stakeholders and the public.  The process overview concludes with a brief 
discussion of how the final set of solution options was selected.  

Identifying and Ranking City Activity and Citizen Behavior Impacts 

The identified solution options resulted from the integration of the baseline conditions 
database and pathways database developed in Phase I into a single relational database in 
Phase II.  Weighting factors were developed because different City activities and behaviors 
have relatively different impacts on Chinook salmon habitat.  These weighting factors, 
when applied to City activities and citizen behaviors, allowed the project team to analyze 
the spatial distribution and relative differences of impact that City activities and citizen 
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behaviors have on Chinook salmon habitat/water quality.  The project team found that the 
impacts ranged from positive (decreased or prevented habitat degradation) to negative 
(increased habitat degradation). 

Since the purpose of the project is to prevent habitat degradation, attention was focused on 
those activities and behaviors that negatively impact Chinook salmon habitat and water 
quality. Using the database it is then possible to identify not only which activity and 
behavior negatively impacts Chinook salmon habitat and its distribution (reach, stormwater 
basin, creek, citywide, and UGB), but it is also possible to determine the relative negative 
impact of the activity as well.   

A rank-ordered list was developed that grouped together activities and behaviors with 
similar weighted scores.  Those with higher negative scores were considered to have a 
greater negative impact on Chinook salmon habitat and from a policy standpoint were 
presumably of higher priority to correct than other activities and behaviors with lower 
negative scores.  

An extensive review process was used to ensure the accuracy of the list and ranking.  The 
review process included an internal project team review as well as a peer review process 
with the Technical Advisory Committee (TAC).  Where necessary, refinements, 
modifications and corrections were made to the database to better reflect the impact of the 
City activity and citizen behavior.  

Finally, the activities and behaviors were compared to a set of criteria to determine their 
relative impact to Chinook salmon habitat and water quality based on their magnitude, 
timing and intensity.  A number that best represented the activity�s magnitude, timing and 
intensity was assigned to the activity and behavior.  These numbers were summed and then 
multiplied by a number that represented their location inside or outside the 200-foot study 
corridor. Activities were then ranked according to their final score, which represented the 
activity�s impact to Chinook salmon habitat and water quality (see previous chapter for 
detailed discussion of this evaluation process). 

Solution Options Identification Process 

After review of the ranked order of activities and citizen behaviors, the project team began 
the solution option identification process.  This process was completed in three steps � 1) 
selecting activities with the greatest negative values, 2) evaluating potential adjustments or 
changes to selected activities, and 3) developing solution options.   

Select Activities 

The City activities that contribute to Chinook habitat and water quality degradation come 
primarily from City Departments responsible for parks and recreation, transportation, 
utilities, and land use planning.  They cover land development, roads, buildings, pipeline 
construction and utility service facilities, as well as the operation and maintenance 
activities to service and maintain them.  Planning policies, along with the supporting LDC, 
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are the guidelines and directions for the City�s growth and development and the public 
services that are needed to support it. 

The first stage in the selection process was to identify those activities with the greatest 
negative score.  The team reviewed all activities with negative scores.  There were 1,710 
records with negative scores ranging from -1 (least negative impact on Chinook salmon 
habitat and water quality) to -60 (highest negative impact on habitat and water quality). The 
initial determination was to include all activities with negative scores.  The rationale to do 
so was based on the idea that in the initial screening it would be important to recognize 
that all negative scores indicated that the activity had a negative impact on habitat and 
water quality.  In later stages of the screening process, there would be an opportunity to 
screen out activities with a lesser negative impact and focus on those that had a greater 
impact on habitat and water quality.   

The second stage was to organize the records in a way that would be useful for developing 
solution options.  Since there were so many records it was necessary to create practical 
categories for solution development.  One way was to group them by similarity (e.g., 
purpose, function, department, etc.) since many of the records in the database covered a 
specific detail or single aspect of the same activity.  The following categories were used to 
group the activities: 

• Land use 

o Zoning 

o Land Development Code 

• Parks and recreation 

o Planning and design 

o Capital improvements 

o Operation and maintenance 

• Stormwater  

o Operation and maintenance 

o Run-off collection, treatment, and discharge 

o Capital improvements 

• Construction of public projects 

o On-site construction requirements 

• Transportation 

o Operation and maintenance 

o Capital improvements 
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• Water supply 

o Operation and maintenance 

o Capital improvements 

• Wastewater treatment 

o Operation and maintenance 

o Capital improvements 

The citizen behavior activities were organized differently.  Similar activities were 
categorized based on whether they were indoor or outdoor, landscape or other 
maintenance.  The citizen behavior activities were grouped in the following manner: 

• Household  

o Indoor cleaning and upkeep 

• Outside 

o Yard maintenance 

o Landscaping 

o Other outdoor maintenance other than yard. 

Develop Solution Options 

Once the records were organized according to the categories, a third stage was initiated to 
identify solution options.  The initial screen involved examining each category to 
determine whether there were already other programs underway or planned that could also 
address the project�s Chinook salmon habitat and water quality issues.  If so, the project 
would avoid any overlapping and duplication of effort by simply contributing to these 
ongoing or planned programs. 

The screening discovered several programs currently in various stages of development and 
implementation that did have some overlap with the existing ESA categories.  They 
included the following: 

• Statewide Goal 5 Inventory (Natural Resource, Scenic and Historic Areas and Open 
Space Goal � OAR 660-015-0000(5)) 

• Land Development Code update (Phase II) 

• Stormwater Master Plan implementation 

Where ESA categories matched other programs, the project team reviewed them to identify 
how well they considered ESA issues and to identify where additional ESA 
recommendations could be made to the existing program.  ESA categories that did not 
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match ongoing efforts were considered wide open to begin to develop options targeted to 
specifically address Chinook salmon habitat and water quality. 

First Solution Option Identification 

The first cut at solution options identification was unconstrained by cost or other 
parameters.  This allowed for the most creative and far-reaching possibilities to be 
explored.  In a number of instances elements of an option that would otherwise not have 
been identified were selected and incorporated into the viable options.  

The following is a summary of the options identified in this first screening. 

• Land Use. 

o Create new zoning categories (e.g., stream corridor, conservation open space). 

o Fully protect portions of the stream corridor that are deemed Significant Natural 
Features. 

o Support LDC updates to incorporate Chinook salmon habitat protection design 
standards. 

o Prevent any future development within the 100-year flood plain and provide 
incentives to remove existing development within the 100-year flood plain. 

o Contribute to the City�s effort to meet Statewide Goal 5 planning requirements 
with Chinook salmon habitat data and protection options. 

o Ensure consistency with other planning efforts (e.g., parks and recreation 
planning, utility master planning, transportation planning). 

o Incorporate planning concepts that reduce transportation trip generation and 
need for more roads (e.g., mixed use, higher residential density, alternative 
transportation modes, etc.). 

• Parks and Recreation. 

o Design future parks and open space facilities to consider site location and 
incorporate �fish-friendly� elements (stream corridors, riparian areas, 
connectivity, vegetation, etc.). 

o Inventory parks facilities to assess how they currently fit ESA goals and identify 
and design modifications to meet these goals where they do not. 

o Partner with non-profit organizations to purchase and set aside land to meet ESA 
goals. 

o Prepare an Operations and Maintenance Manual outlining operations and 
maintenance for each park. 

o Site wood chip pile elsewhere with appropriate run-off controls in place and do 
not accept third party organic debris. 
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• Stormwater. 

o Incorporate stormwater protection criteria into the LDC and Design Criteria 
Manual.  

o Incorporate erosion control requirements into the LDC for public and private 
projects. 

o Implement applicable master plan recommendations to meet ESA goals. 

o Develop operations and maintenance manual that incorporates ESA goals.   

• Public Construction. 

o Require waste materials disposal plan for approval by City construction 
engineer. 

o Require City to monitor construction site for construction activities that can 
degrade Chinook salmon habitat and water quality. 

o Memorialize changes in site construction requirements through city ordinance. 

o Add requirements in the Standard Construction Specifications (SCS) for 
construction site activities including the recycling of construction site materials, 
prohibiting clean-up activities (e.g., concrete wash down and disposal, asphalt 
clean up, etc.), de-chlorination, dewatering, erosion control, eco-friendly 
construction materials, etc.). 

o Strive to meet Leadership in Energy & Environmental Design (LEED) standard 
specifications for City buildings (City is currently reviewing specs for 
compatibility and practical use).  

• Transportation. 

o Incorporate ESA goals into future transportation planning activities (e.g., adapt 
�green streets� concepts, transportation demand management, non-motorized 
transportation alternatives, minimize stream crossings, consider sensitivity to 
stream corridors and placement of transportation facilities). 

o Integrate transportation planning with land use planning to ensure that there is 
consistency in the application of ESA goals. 

o Revise transportation system plan to incorporate ESA goals. 

o Incorporate ESA goals into future transportation design activities (e.g., minimize 
proximity of streets, pedestrian and bike paths, bike and car parking areas to 
stream corridors; design �fish-friendly� bridge crossings; use �fish-friendly� 
construction materials). 

o Encourage businesses to provide employee bus-passes, provide bike parking, 
and encourage car/van pooling, off-peak hours and telecommuting.  
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o Modify operations and maintenance activities to reduce impact on Chinook 
salmon habitat and water quality (e.g., airport maintenance, grading/sweeping, 
vegetation maintenance, chemical application, vehicle maintenance). 

• Water Supply. 

o Add fish screens at water supply intakes. 

o Promote water conservation measures (public, private businesses and residents). 

o Adjust rates to regulate water consumption. 

• Wastewater Treatment. 

o Promote planning activities that will reduce impact to Chinook salmon habitat 
(e.g., increase capacity of pump stations to reduce likelihood of overflows). 

o Develop a spill prevention program. 

o Require discharges from certain businesses to be pre-treated before discharge. 

o Investigate use of pump stations instead of gravity systems near waterways and 
high groundwater areas.  

o Incorporate operations and maintenance activities that minimize impacts to 
streams. 

o Consider grey water separation to decrease flow to wastewater treatment plant 
and to conserve water.   

Similarly, for citizen behavior the following options were identified. 

• Encourage appropriate vehicle maintenance activities (spill prevention, clean-up and 
disposal, etc.). 

• Promote proper landscaping, yard care and pollution prevention techniques 
(disposal of yard waste, recycling, application of fertilizers, herbicides and 
pesticides, etc.). 

• Encourage vehicle trip reduction through employee transportation coordination and 
use of alternative transportation modes. 

• Promote water conservation activities to reduce water consumption (e.g., recycling, 
appliance purchase rebates). 

• Develop program to educate citizens about salmon habitat protection and how they 
can contribute (schools, media, etc.). 

Public Review 

Once the initial options list was developed in the Fall of 2002, the City began a series of 
public reviews that culminated with a public open house/workshop on November 19, 
2002 and a website-based questionnaire.  The purpose of these actions was three-fold.  
First, they were designed so the public could review and comment on the solution options 
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that were identified.  Second, they were designed to solicit additional options from the 
public.  Third, they were used to gauge public acceptability and support for the solution 
options.   

Two stakeholder meetings (October 2 and 9, 2002) were held prior to the second public 
open house/workshop.  The stakeholders were identified from contacting environmental 
organizations (The Environmental Center, Mary�s River Watershed Council) business 
organizations (Corvallis Chamber of Commerce), institutions (Oregon State University) and 
interested people who had registered for future contact at previous public meetings. 

After a project update and overview, stakeholders were presented with the draft options 
and then encouraged to ask questions and comment on them, as well as identify other 
options or variations on the solution options.  The stakeholders identified variations to the 
solutions options and suggested specific ways to apply the options. 

The second public event (the first was held May 2001) was an open house/work shop 
(November 19, 2002).  Attendees were presented with the options and then divided into 
groups to carefully review, comment on and add/modify the solution options (e.g., land 
use, parks and recreation, utilities, construction specifications, transportation, citizen 
behavior).  The options were ranked in order of effectiveness to prevent Chinook salmon 
habitat degradation.  At the end of the meeting participants were also asked to rank the 
options themselves based on how they perceived the City should prioritize its ESA 
planning efforts.  A questionnaire was distributed to the attendees for that purpose.   

This questionnaire was also posted for three weeks on the City�s ESA project website so 
that persons who did not attend the public meeting could submit rankings (See Appendix 
14 for copy of 11/19/03 website questionnaire).  The questionnaire also included space to 
add comments on the options.   

The first phase of review closed with the project team collecting all comments, 
questionnaires, and proposed new options and option modifications. Based on these inputs 
and those from City staff and the TAC, the project team began refining the options.   

Option Refinement and Public Review 

A revised set of options was prepared that incorporated the comments from the public, City 
staff and the TAC.  Three new elements were included in the revisions.  First, each solution 
option was screened to identify which of the 12 considerations under ESA Section 4(d) 
Rule Limit 12 (Municipal, Residential, Commercial and Industrial development activities) 
the solution met.  Second, timing for implementation of the option was identified to give 
an idea of the lead-time and staging that might be necessary to put the option into action.  
Third, where possible, implementation costs were calculated. 

The TAC was given several additional opportunities to review and comment on the revised 
options.  Only minor modifications were necessary to prepare them for a final round of 
public comment. 
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The final draft set of options with revisions was presented to the public at an open 
house/workshop meeting on June 4, 2003.  This event was similar in format to the one held 
on November 19, 2002.  After review of the options and the modifications made based on 
the previous comments, the public divided into groups to carefully review the options and 
provide further comments and modifications.  The options were listed in order of 
effectiveness toward preventing Chinook salmon habitat degradation.  Meeting participants 
were again asked to fill out a survey questionnaire and provide comments based on the 
revised options and to change the ranking if they disagreed with the order. 

The same questionnaire and comment form was posted on the City�s ESA project website 
for four weeks to allow persons who did not attend the public meeting an opportunity to 
comment on the options (See Appendix 15 for copy of web-site questionnaire).  Once the 
website questionnaire and comment form was closed, the project team assessed the public 
review comments and began developing the final draft solution options. 

Recommended Solution Options 

The following are the recommended solution options.  They are presented by category and 
represent solutions that should prevent Chinook salmon habitat degradation and in many 
instances begin the process of restoring PFC. The solution options should also improve 
water quality, which is the most important factor in fish habitat in the Corvallis watershed.  
See also Appendix 9 for detailed tables of the solution options including cost estimates 
where it has been feasible to identify them. 

Accompanying the solution options is Table 3.  The table lists the solution options and 
indicates which of the 12 considerations under ESA Section 4(d) Rule Limit 12 the solution 
option meets.  In some cases the solution option meets all considerations.  In others the 
solution options meet only a few.  The importance of the table is to demonstrate that the 
solution options when taken altogether meet all 12 considerations that are required of ESA 
Section 4(d) Limit 12.  Not only will a program that includes these solution options comply 
with Limit 12, they will be effective in preventing habitat degradation and restoring PFC. 

Land Use Solution Options 

Zoning 

Several options address changes in zoning designations that affect future land use and 
result in protecting Chinook salmon habitat.  Some of the proposed zoning solution options 
are being considered under the Phase III planning effort currently underway at the City�s 
Community Development Department.  Timing for Phase III implementation is scheduled 
for the end of 2004. 
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The major components of the zoning solution options are the following. 

• Protect portions of stream corridor(s) that are deemed critical to preserve Chinook 
salmon habitat and water quality from development through zoning.  The following 
are examples: 

o Create protection zones and apply them at specific locations to protect habitat 
and water quality. 

o Create an overlay zone designed to protect Chinook salmon and water quality. 

• Zoning and Open Space 

o Increase open space requirements for all zones. 

• Density transfers for development: 

o Allow density transfers to increase open space. 

o Allow density transfers on-site to protect selected resource areas. 

• Use resource information from Corvallis� Statewide Goals 5 (Open Spaces, Scenic 
and Historic Areas and Natural Resources), 6 (Air, Water and Land Resources 
Quality) and 7 (areas subject to Natural Disasters and Hazards) compliance projects 
to craft ESA protection policies and actions. 

• Limit uses within zones: 

o Uses within stream corridors or on specific reaches or watersheds would have 
limited use depending on location. 

Land Use Development Standards  

Solution options are also proposed for development standards.  Development standards are 
part of the City�s LDC, which is currently being updated as part of the Phase III planning 
effort.  Like the timing for zoning, the City intends to complete update of the LDC by the 
end of 2004.  

The following lists the major components of proposed development standard solution 
options. 

• Standards to decrease impervious surface.  One of the biggest contributors to 
Chinook salmon habitat degradation is stormwater run-off from impervious surface.  
One method to reduce the volume of run-off is to consider reductions in the amount 
of impervious surface allowed in land development.  The following are a few 
examples: 

o Reduce parking maximums where transit is available. 

o Require an increase in bicycle parking to encourage riding and reduce vehicle 
trips. 

o Encourage pervious pavement. 
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o Reduce base ratios for auto parking. 

• Modify street design standards. 

o Reduce street widths (not below emergency access widths). 

o Require bike lanes. 

o Allow one-sided street parking. 

o Incorporate �green street� design standards (e.g., use planting strips/swales for 
stormwater treatment). 

• Require and provide incentives for vegetation protection. 

o Vegetation can be used as an effective buffer (see below) between stream 
corridors and development. 

o Landscaping with native species will also help reduce the impact to habitat. 

• Buffer areas. 

o Adjust buffer requirements depending on the habitat quality of a specific reach.  
High quality reaches would have more restrictive development standards than 
low quality reaches in order to protect and prevent them from becoming 
degraded. 

o Apply greater mitigation requirements in lower quality reaches in order to 
prevent further degradation. 

• Dedications and easements to protect riparian function. 

o Develop a formula-based approach to determine the size/width of an easement. 

• Develop specific design standards for stream crossings. 

o Identify appropriate locations for stream crossings to minimize impact to water 
quality and fish habitat. 

• Provide incentives (e.g., density transfers) to remove development within the 100-
year flood plain. 

• Require development standards that address wetland and other sensitive 
areas/lands. 

• Create specific land use standards that address Chinook salmon refuge areas, if 
necessary. 

• Prepare land development standards that are specific to the Mary�s River area to 
take account of the unique habitat features of the river. 
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Parks and Recreation Solution Options 

The City has a significant amount of land devoted to park and recreational facilities.  Park 
acreage is approximately 1,439 acres of which 1,100 acres are designated open space 
lands.  Many of these park facilities are adjacent to or along streams where park 
development and operation and maintenance activities can impact the quality of Chinook 
salmon habitat and water quality.  Even park facilities that are not along streams have some 
potential to impact fish habitat and water quality.   

The proposed solution options cover a wide range of parks and recreation activities.  The 
activities include future park, open space, and recreational planning; specific park and 
recreation facility improvements; and park and recreation facility operations and 
maintenance.  Timing for implementing the solution options varies depending on the 
activity and the Department�s ability to fund the solutions.  

Neighborhood Park Planning 

A number of recommended solution options were suggested for neighborhood park facility 
planning.  The following specific options are proposed: 

• Develop new park siting, planning, and design criteria that address Chinook salmon 
habitat and water quality.  Some examples follow: 

o Incorporate water quality sensitive design. 

o Use eco-friendly design materials (e.g., pervious pavement for trails and parking 
lots). 

o Site park facilities where impacts are lower. 

o Maintain surface and sub-surface flows by decreasing the amount of impervious 
surface, compaction and contaminants. 

o Site active recreation parks outside stream corridors. 

o Limit corridor crossings with culverts. 

o Develop park programs that balance recreation and environmental stewardship. 

o Have goals that reflect sensitivity towards ESA, fish and wildlife needs, and water 
quality. 

o Maintain composition and overstory cover (tree cover). 

o Maintain composition and understory cover (shrub/herbaceous layer). 

o Maintain historic water flow and hydrology where parks are adjacent to streams. 

o Minimize the need for additional stormwater treatment with proper facility 
design. 

o Plant native species where appropriate for mitigation and park plant community. 
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o Continue park policy of �right plant, right location.� 

o Place parks on one-side of the creek or use bridges that span the entire creek (no 
in water bents) to minimize impacts. 

o Maintain stream corridors by designing to minimize their impact. 

o Develop partnerships to acquire land or conservation easements that can be 
preserved as open space. 

Open Space and Recreation Service Planning 

Since the City is responsible for over 1,000 acres of park lands designated as open space, 
there is a need to address how to manage the open space as it pertains to Chinook salmon 
habitat and water quality.  The City recognizes its role as steward for this open space and 
has begun developing an Open Space and Recreation Service Plan that addresses among 
other issues impacts on habitat and water quality.  Plan development is currently underway 
with the Owens Farm property (located adjacent to the Jackson-Frazer Wetland) and will 
be expanded to other open space lands once a methodology for developing an open space 
plan is worked out. 

Operations and Maintenance 

Operations and maintenance activities can have some of the most direct impacts on fish 
habitat.  Maintenance for parks along City streams and rivers (Willamette Park, Crystal 
Lakes Sports Fields/Kendall Natural Area, MLK/Berg Park, Riverfront Commemorative Park, 
Avery Park, etc.) have the potential to degrade habitat if not conducted properly. The 
following options have been identified to help reduce habitat degradation.  The timing for 
implementing these solutions will vary depending on the availability of the budget. 

• Prepare an Operations and Maintenance Manual to provide guidance for the entire 
parks system.   

o The Operations and Maintenance Manual would be site- and season-specific and 
provide guidance for all site operations and maintenance activities (e.g., 
vegetation maintenance, mowing, fertilizer and herbicide/pesticide applications, 
etc.). 

o Map parks and identify locations where specific activities may and may not take 
place. 

• Maintenance for nearly all park and recreation equipment is performed at Avery 
Park.  Since this park is located adjacent to the Mary�s River, maintenance activities, 
if proper precautions are not taken, could potentially impact the river. 

o Provide guidance for the Avery Park maintenance facility, which includes 
containment and treatment of equipment wash-down and run-off liquids. 

o Develop a spill prevention program. 
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o Properly dispose of liquids and materials used for maintenance. 

o Provide an appropriate facility for storing chemicals and liquids. 

Existing Park and Recreational Facilities 

While planning can address future park and recreational facility development, existing 
parks have the potential to impact Chinook salmon habitat and water quality.  The 
following solution options are directed toward addressing the City�s existing park and 
recreation facilities.  

• Inventory existing park and recreational facilities (e.g., activities, programs, 
structures, locations, and operations and maintenance practices) and assess how 
they fit with ESA goals. 

o Determine what modifications are needed to minimize impact to fish habitat and 
water quality. 

• Existing park and recreation solution options. 

o Mitigate activities on-site by removing/replacing structures and impervious 
surfaces with low environmental impact materials. 

o Retro fit and mitigate impacts with low impact design and materials. 

o Identify parks located in sensitive and riparian areas and determine mitigation 
needs. 

o Implement agriculture conservation plans where agriculture leases and service 
agreements exist. 

o Time construction to minimize erosion and sediment transfer, soil compaction, 
and impact to Chinook salmon habitat. 

o Use Best Management Practices (BMPs) to maintain low impact. 

• BMX Track (bike park). 

o Retro fit and mitigate BMX park or move it to reduce impact on stream water 
quality and fish habitat. 

o Remove creosote posts. 

o Remove paved access ramp and boat structures. 

• Timberhill School Park. 

o Restore wetland and mitigate drainage impacts. 
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• Mary�s River Natural Park. 

o Install floating dock to minimize impacts. 

o Use low impact materials for facilities and structures. 

• Bruce Starker Park. 

o Implement management strategy to minimize impact of ornamental pond on 
adjacent streams (chemicals in water have been discharged). 

o Treat discharge of stormwater (install oil separator). 

o Redesign and relocate parking lot so as not to be so close to stream. 

• Wood chip pile run-off and containment (located at Avery Park) � several options. 

o #1: Develop methods to capture, treat, and discharge run-off from organic debris 
at existing location. 

o #2: Move the pile elsewhere to prevent discharge to Mary�s River (e.g., move to 
Process Recovery Center). 

o #3: Reduce, restrict, or eliminate third-party organic debris to reduce potential 
liquid run-off. 

Stormwater Run-off Solution Options 

It has been determined that one of the main pathways contributing to Chinook salmon 
habitat and water quality degradation is stormwater run-off.  The City recognizes that 
stormwater run-off can be a problem and has taken a number of steps recently to help 
reduce its impact through planning efforts and projects such as the City�s successful 
stormwater collection, treatment and discharge project in its urban core (combined sewer 
overflow project).  The ESA project team has carefully reviewed these efforts and has 
proposed solution options that capitalize on ongoing stormwater management efforts as 
well as proposed additional solutions that will further reduce negative impacts to Chinook 
salmon habitat and water quality.  Some of the options are incorporated into ongoing 
stormwater projects, while other options will be included in future planning and capital 
improvement efforts. 

Stormwater Planning 

Control of stormwater begins with planning where it is possible to assess current conditions 
and forecast future conditions that incorporate such factors as population growth and the 
spatial distribution of land use development.  From these planning efforts the City can 
assess ways to manage future stormwater run-off.  The City has undertaken just such an 
effort over the past six years with development of its Stormwater Master Plan (SWMP).  
They have crafted major policies and identified projects that will address the City�s 
stormwater.   
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The ESA project was initiated after the SWMP was well underway, but the City was 
extremely interested in integrating the SWMP with the ESA.  The ESA project team carefully 
reviewed the working documents for the SWMP and provided information, as it was 
available, to members of the SWMP committee.  From these interactions the following 
proposed solutions options were crafted.   

• Integrate SWMP into ESA program. 

o General policies to integrate into the ESA program are in Chapter 5 of the 
SWMP.  The policies include maintaining natural hydrologic processes, 
protecting and restoring natural resources and ecosystem functions; protecting 
and improving water quality; addressing maintenance requirements and 
allowing for maintenance access; incorporating community awareness and 
information exchange. 

o SWMP recognizes the need to integrate the SWMP policies with the ESA 
program through application of SWMP policies to Municipal, Residential, 
Commercial, and Industrial (MRCI) development, which is ESA Section 4(d) Rule 
Limit 12. 

• Integrate specific SWMP actions into ESA program that do the following: 

o Provide sediment and erosion control requirements to reduce erosion and 
sediment transfer. 

o Reduce contaminant transfer to surface and groundwater. 

o Enhance native vegetation along riparian areas to maintain connectivity, filtering 
pollutants, provide shade, and maintain buffer. 

o Protect and enhance stream channels. 

o Protect uplands and wetlands. 

o Manage floodplains to protect development but also to maintain fish habitat. 

o Restore streams to properly functioning condition. 

• Erosion Control Ordinance 

o Pass and implement Erosion Control Ordinance  

• Operations and Maintenance 

o Develop stormwater operations and maintenance management plan (this is 
Phase II of the U.S. Environmental Protection Agency�s stormwater discharge 
permit requirement). 

• Monitoring stormwater 

o Develop stormwater monitoring plan to measure improvement in water quality 
in streams and creeks over time and incorporate ESA goals for preventing 
Chinook salmon habitat degradation. 
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o Focus on two elements in the monitoring program: on-site monitoring and 
programmatic monitoring. On-site monitoring will require taking actual site 
(field) measurements to determine effectiveness of program goals. Programmatic 
monitoring will assess how the implemented activities meet ESA goals. 

o Incorporate steps and procedures for corrective actions where program does not 
meet improvement criteria. 

o Develop community awareness and recognition that ESA salmon recovery is a 
long-term commitment.  Changes in the landscape and water quality will take 
considerable time to accomplish. 

Public Construction Specifications Solution Options 

It is considered important that the City take the lead in demonstrating how to meet the ESA 
project goals of preventing further Chinook salmon habitat degradation and initiation of 
PFC restoration. All public construction must comply with the City�s construction 
specifications. The project team reviewed the existing public construction specifications to 
identify solution options that could meet the ESA goals.  In addition to actual construction, 
the project team has reviewed the City�s commitment to sustainable development 
practices.  The following solution options that were identified to meet the ESA goals range 
from job site activities and enforcement to long-term sustainability practices.   

Onsite Construction Activities 

The concerns with the job site are construction activities that may have off-site impacts.  
Not only do equipment clean up and materials disposal practices have the potential to 
impact nearby streams and riparian areas, but also the construction materials themselves 
can have long-term impacts.  The following are on-site solution options that primarily 
address clean up and construction practices.  The next section on sustainability addresses 
construction materials.   

• Require contractor to prepare a construction site plan that addresses: 

o Appropriate disposal of construction materials (concrete, soil, construction 
materials). 

o Mitigation of impacts should plan fail and damage occurs off-site. 

o Appropriate disposal of demolition materials. 

o Monitoring plan to assure compliance. 

o Proper pipe flushing activities. 

• On-site hazardous materials. 

o Proper use and disposal of construction related hazardous materials. Dispose of 
hazardous materials in a manner that does not impact water quality and 
salmonid habitat. 
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o Require specific clean up practices for solvent materials that are used at the 
construction site. 

• Erosion control. 

o Specify appropriate erosion control practices (see erosion control option in 
stormwater solution options). 

o Containment of pollution run-off (e.g., stormwater, wash-down, etc.). 

o Minimize contaminates at job site from entering streams and groundwater. 

• Monitoring and enforcement of construction site plan: two methods. 

o Contractor or materials supplier performs monitoring and self-enforcement. 

o City performs monitoring and enforcement.   

Sustainability 

Sustainability has become an increasingly important element in development.  Both public 
agencies and private developers are recognizing the benefits of developing projects that 
support environmentally sustainable concepts.  One way to encourage the adoption of 
sustainable development practices by the private sector is for the City to use the concepts 
in its own construction.  Another way to encourage private business to adopt sustainability 
in private development is to create incentives for the private sector to support sustainable 
development.   

Sustainability with respect to protection of Chinook salmon habitat and water quality 
ranges from siting of facilities and use of construction materials to the actual design of a 
facility.  The following solution options identify sustainability practices that can positively 
impact Chinook salmon habitat and water quality. 

• Encourage construction in the City to meet LEED standards (Leadership in Energy 
and Environmental Design).  Corvallis is currently using LEED for some of its own 
building practices, but these practices should be expanded to encourage 
incorporation of LEED in private land development and construction. 

• Require �eco-friendly�, low impact materials and recycling practices. 

• Encourage use of materials that would reduce impact on environment, including 
paints, construction materials, etc. 

• Consider providing a list of products that are accepted/prohibited or, alternatively, 
the City should define �fish friendly� criteria that contractors/suppliers can use to 
determine what construction materials qualify. 

• Incorporate construction-siting criteria that reduce negative impacts on water quality 
and fish habitat (e.g., building placement, buffer areas, utility location, drainage way 
location, etc.). 
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Transportation Solution Options 

Transportation (e.g., roadway network, bridges, bike and pedestrian pathways, transit, etc.) 
plays a critical role in almost all City activities.  It is principally through the transportation 
network that residents and businesses connect and interact.  Freight is transported, 
residents commute to work, to shop, and to recreate.   

The transportation network is both large and pervasive.  The facilities that are needed to 
support the network can have negative impacts on the environment including Chinook 
salmon habitat and water quality in streams.  The purpose for identifying transportation 
solution options is to help minimize their negative impact through planning, project 
construction, and maintenance and operation activities.  By incorporating the proposed 
solutions it will be possible to prevent further Chinook salmon habitat degradation and 
water quality impacts to city streams. 

The solution options are divided in to three main categories � planning, design, and 
operations and maintenance.  Transportation planning covers solutions that will help future 
transportation network development.  Design will address projects to be constructed.  
Operations and maintenance addresses current and future impacts to Chinook salmon 
habitat and water quality. 

Transportation Planning 

While planning for transportation facilities is closely tied to the City�s comprehensive 
planning efforts, determining exactly what type of transportation facilities will be needed is 
in part the role of the Transportation System Plan (TSP). In that capacity the TSP can 
address not only the types of transportation facilities to provide, but also the way they are 
delivered.  Issues such as timing, location, design and even materials that are used can be 
addressed in transportation planning policies.  Therefore, transportation planning is an 
important method of preventing future Chinook salmon habitat degradation as policies can 
be identified to meet ESA goals. 

What follows are solution options that cover future transportation facilities.  The options 
range from proposed policy changes to more specific design related planning. 

• Incorporate ESA goals into the Transportation System Plan (TSP). 

o Review the TSP to make sure specifications incorporate habitat and water quality 
considerations. 

o Revise proposed projects to meet habitat and water quality requirements. 

• TSP policy planning should address the following: 

o Minimize proximity of streets, pedestrian and bike paths, and parking areas to 
streams, creeks, water bodies and wetlands. 
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o Minimize impacts caused by proximity of transportation facilities to streams and 
water bodies through design and materials used. 

o Minimize stream crossings.  Where bridges are needed use open bottom 
structures instead of culverts and span entire streams to reduce the number of 
structures in streams. 

• Transportation Demand Management (TDM) Strategies.  

o Identify and implement strategies in the 1995 Transportation Alternatives Study 
to help improve water quality, reduce stormwater run-off, and reduce 
impervious surface cover. 

o Reduce private vehicle trip generation by encouraging alternative transportation 
methods (bike, bus, carpooling, pedestrian, walking). 

o Encourage telecommuting. 

o Recommend reduction in vehicle miles traveled (VMT).  As a member of the 
Corvallis Area Metropolitan Planning Organization (CAMPO) The City can now 
implement programs that encourage VMT reduction. 

Transportation Design 

The project team proposed solution options that can be incorporated into project design.  
The following solution options address specific design elements that will help prevent 
Chinook salmon habitat degradation. Many of these options come from the so-called Green 
Street design elements that address methods to meet important transportation network 
goals through low impact transportation improvement designs.  

• Capital Improvement Plan (CIP). 

o Incorporate low impact design into CIP transportation projects. 

o Incorporate SWMP policies as part of the evaluation criteria to determine 
applicable low impact design elements. 

• Consider incorporating the following design elements into future transportation 
projects.  These design elements could become part of the updated TSP. 

o Modify existing street widths based on street classifications (e.g., one-side 
parking, one-side sidewalks). 

o Consider bio-swales and other vegetative buffers to prevent run-off to streams 
along streets and in parking lots. 

o Consider alternative materials (e.g., pervious materials, vegetation, etc.) in 
project designs. 

o Consider vegetation planting wherever possible to reduce temperature and 
evaporation. 
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o Incorporate capture and treatment techniques to reduce the impact of 
stormwater run-off. 

o Reduce the City�s current off-street parking space ratio from 1:400 square feet of 
floor space to 1:1,000 square feet of floor space. 

o Use concrete instead of asphalt to reduce run-off temperature. 

Street Operation and Maintenance 

The City�s transportation operation and maintenance activities are quite advanced.  Many 
operation and maintenance activities already minimize impacts to streams.  The City is 
considering a similar application to NOAA Fisheries for an ESA Section 4(d) Rule Limit 
specifically for its transportation operation and maintenance practices.  Limit 10 of the 
Section 4(d) Rule covers Routine Road Maintenance Activities.  Like Limit 12, if approved 
by NOAA Fisheries, the operation and maintenance activities performed by the City�s 
transportation division will be certified as protecting Chinook salmon habitat. 

A letter from NOAA Fisheries dated January 7, 2002, which addressed Phase I of Corvallis� 
ESA project, encouraged the City to consider submitting a Limit 10 application.  In part the 
letter noted �we [NOAA Fisheries] recommend the city consider submitting an application 
under the 4(d) limit for your road maintenance program (Limit 10).� 

Further, the letter from NOAA Fisheries acknowledged that the level of effort to obtain 
approval for a Limit 10 is less arduous than for a Limit 12.  While the Limit 12 may cover a 
broader number of activities, the Limit 10 is a good start to meeting the ESA requirements 
for Chinook salmon habitat preservation. 

Water Supply Solution Options 

Water supply impacts on Chinook salmon habitat typically occur in three ways.  First, there 
is the raw water intake where water is pumped from the Willamette River to eventually be 
delivered to the user.  Second, there is the consumption of the water by the user.  Third 
there are the activities that the City must perform to maintain the water supply system. 

In the first instance, water withdraw from the river has the potential to result in a direct take 
of Chinook salmon should they be sucked into the raw water intake.  In the second 
instance, there is a potential of indirect take if water applied to land acts as a pathway for 
contaminants such as lawn fertilizer, to enter a stream and degrade Chinook salmon 
habitat.  Finally, in the third instance there are maintenance activities such as waterline 
flushing that can result in habitat impacts.  All three can violate the ESA for listed Chinook 
salmon.  

Fortunately, the City has already undertaken efforts to eliminate take at the City�s raw water 
intake.  The City installed a NOAA Fisheries approved water diversion fish screen to 
reduce the possibility that Chinook salmon will enter the water intake.  An approved water 
diversion screen by NOAA Fisheries complies with ESA Section 4(d) Rule Limit 9.  Limit 9 
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specifically addresses water intakes and appropriate screening to prevent the take of listed 
fish.   

With respect to the second and third areas of potential impact there are a number of 
potential solution options that can help reduce habitat degradation.  The following options 
have been proposed to address water consumption and system maintenance. 

Water Consumption 

Reducing water consumption can be a way to lower the potential impact on Chinook 
salmon habitat.  A reduction in water demand will lower water needs for the Corvallis 
system, which in turn will reduce the risk of a take at the City�s water intake and leave 
more water in the Willamette River.  Water conservation may also result in a reduction of 
the need for water to be applied to landscaping and other land features, which can lead to 
Chinook salmon habitat impacts.  The following proposed options address ways to 
encourage water conservation. 

• Conservation measures. 

o Encourage public and private business conservation measures to reduce water 
consumption through education programs. 

o Use inclining rates to reduce water consumption. 

o Investigate the use of appliance rebates to encourage conservation. 

o Encourage use of native vegetation to reduce irrigation needs. 

Operation and Maintenance 

The City must maintain its water supply system. Most operations and maintenance 
activities already prevent impacts to streams.  A few additional solution options have been 
proposed that will further reduce impacts.   

• Consider reducing the amount of water needed for flushing the distribution system 
and blow-off to reduce water supply demand. 

• Quickly replace or repair broken or damaged pipelines. 

• Provide secondary containment for spills that could contaminant streams. 

• De-chlorinate backwash water. 

Wastewater Treatment Solution Options 

There are a number of areas where wastewater has the potential of impacting Chinook 
salmon habitat.  Upsets can occur and untreated wastewater can be discharged directly 
into the Willamette River when combined sewer and stormwater flows overwhelm the 
collection system and treatment facility�s ability to treat the volume (fortunately, recent 
projects have substantially reduced the frequency of this occurrence).  Gravity collection 
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systems are often located along side streams where they can impact stream surface and 
underground water flows.  Treated wastewater discharges have the potential to elevate 
receiving water temperatures. In addition, as city growth occurs there are increasing 
collection, treatment and discharge capacity needs to handle the growth creating potential 
future impacts on habitat and water quality. 

The project team has identified a number of solution options that can reduce Chinook 
salmon habitat impacts.  Like water supply, some of the solution options are related to 
activities that can reduce demand or the need for treatment capacity through planning and 
other reductions in capacity needs.  Other options address maintaining the existing system 
so there is a lower probability of upsets or overflows.   

Wastewater Collection 

The following are proposed options to help reduce the potential for system upsets.  They 
address both maintenance as well as conservation techniques. 

• Increase capacity of pump stations to reduce likelihood of overflows.  Install 
auxiliary power source. 

• Disconnect stormwater drains on private and public facilities from the sanitary 
sewer system. 

• Regular inspection of pipes to verify integrity. 

• Repair or replace damaged and broken pipes. 

• Flush and clean pipes to maximize capacity. 

• Enforce the fats, oils, and grease (FOG) program to reduce grease build-up in 
pipelines, which reduce their capacity to convey wastewater. 

Conservation 

Conservation can help reduce wastewater treatment capacity demand.  Like water supply 
conservation, reductions in demand can have a number of benefits to Chinook salmon 
habitat including lower discharge, fewer new facilities and reduced risk of system upsets.  
The following solution options address methods that can lead to reduced treatment 
capacity demand. 

• Investigate use of grey water separation to decrease flow to wastewater treatment 
plant and to conserve water. 

• Investigate wastewater reuse. 

• Encourage citizen and business conservation measures to reduce wastewater 
discharge. 
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Discharge 

The City has a National Pollution Discharge Elimination System (NPDES) permit that allows 
it to discharge treated wastewater into the Willamette River.  The permit specifies the 
requirements for discharge including volumes, temperature, quality and allowable mass 
load limits.  The City is seeking a renewal for the NPDES permit in 2004.  During renewal 
the following proposed solution options should be considered for the new permit.    

• Incorporate temperature requirements for Chinook salmon in upcoming NPDES 
permit.  

Citizen Behavior Solution Options 

Citizens should be considered partners in any ESA plan that is developed.  Corvallis 
residents and businesses are known for their support of civic activities and environmental 
preservation.  In many instances citizens and businesses are already incorporating 
behaviors that support Chinook salmon habitat and water quality.  These activities include 
recycling, use of alternative transportation modes, telecommuting, water conservation, 
planting native vegetation and other low water use plants, and supporting other pollution 
prevention activities. 

The following proposed solution options capitalize on the predisposition of citizen and 
local business behavior.  In addition, with some strategic support by the City (using staff 
time to help implement some of these activities) the activities could have a noticeable 
impact on protecting Chinook salmon habitat. 

Public Education 

Informing and educating the public on the purpose and goal of protecting Chinook salmon 
habitat is an important step in changing citizen behavior.  To be successful, though, it 
needs to be a coordinated program with sufficient resources to promote the educational 
effort.  The following proposed solution options address public education outreach efforts. 

• Develop a formal Public Education Plan and include the following elements: 

o Outline program and activities/elements to be used to encourage changes in 
public behavior.  

o Provide overall guidance and direction on public education. 

o Include program elements, milestones and evaluation criteria to measure 
effectiveness. 

• Coordinate with other ongoing programs. 

o Use Public Works Department Water Resources Specialist to organize public 
education plan in coordination with other water quality initiatives. 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 112 

o Use other existing programs to educate public on what they can do to contribute 
to preserving Chinook salmon habitat and maintaining water quality.  Existing 
programs would include the Parks and Recreation Department�s Urban Forestry 
program and Public Works Department�s water conservation programs. 

o Prepare, print and distribute brochures on recycling and conservation. 

o Enlist other non-city organizations and programs to help educate the public (e.g., 
Master Gardener Program, Chamber of Commerce, Environmental Center, 
neighborhood associations, Mary�s River Watershed Council, etc.). 

• Pollution prevention program (PPP).  This program has similar goals and can be a 
useful tool for the ESA education program. 

o Public Education Plan would reference the PPP as part of the City�s overall effort. 

o Encourage both citizens and businesses to participate. 

o Existing PPP is currently being updated and expanded to meet Clean Water Act 
(CWA) requirements. 

Incentives 

Incentives can encourage voluntary participation.  The following address goals that can 
help achieve the ESA goal. 

• Support incentives to change citizen behavior. Incentive programs could be an 
element in the Public Education Plan.  The following programs will help to reduce 
water demand and water quality degradation: 

o Low water use appliance rebates. 

o Recycling programs including yard waste. 

o  Water conservation programs. 

Landscaping and Yard Maintenance 

Appropriate landscaping can help conserve water, shield and buffer riparian areas, and 
reduce stream contamination.  Similarly, appropriate yard maintenance techniques can 
reduce stream pollution and contamination.  The following proposed solution options 
address some of the major landscaping and maintenance elements.  

• Encourage appropriate landscaping activities.   

o Develop landscaping education programs as an element of the Public Education 
Plan.  

o Use native species and low water use plants. 

o Reduce chemical application. 

o Recycle yard debris. 
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o Increase use of pervious materials on residential lots. 

• Encourage citizen protection of riparian areas.   

o Riparian area preservation education would be an element in the Public 
Education Plan. 

o Encourage volunteering to help clean up riparian areas and planting native 
vegetation. 

o Encourage stewardship programs. 

Vehicle Maintenance 

Encouraging proper maintenance techniques will reduce the possibility of contamination 
entering local streams.  

• Include a Vehicle Maintenance Program as part of the Public Education Plan. 

o Encourage households and businesses to use appropriate disposal/recycling of 
vehicle maintenance fluids and equipment.   

o Encourage use of spill containment for home and business auto repairs. 

Household  

While there is a lower risk that household cleaning and maintenance activities can impact 
local streams, encouraging the use of low impact household chemicals can further reduce 
that risk.  The following proposed solution option can become a part of the Public 
Education Plan. 

• Encourage use of �fish friendly� or low impact non-toxic household 
cleaners/chemicals.  Many household chemicals dumped down sewers cannot be 
effectively treated and are discharged to the Willamette River. 

CONCLUSION 

This chapter addresses the process used to develop the proposed solution options.  The 
solution options are the culmination of Phase I, development of the baseline conditions, 
and Phase II, assessment of city activities and citizen behavior on the existing conditions.   

Actual and potential impacts to the existing habitat and water quality conditions have been 
quantified and ranked.  From this process solution options unfettered by any conditions or 
restrictions have been identified in order to obtain the widest possible number of solutions 
that could meet the ESA compliance requirements.   

Through a rigorous process of review by City staff, the TAC, and the public, the initial 
solution options were screened and reduced.  The final draft set of solution options cover a 
wide range of activities that meet the ESA Section 4(d) Rule Limit 12 compliance 
requirements. 
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Table 3.  Considerations and Solution Options Matrix 
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Table 3.  Considerations and Solution Options Matrix 
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Table 3.  Considerations and Solution Options Matrix 
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CHAPTER 8.  MONITORING/REPORTING 

INTRODUCTION 

The ESA Section 4(d) Rules require that any application for certification under this section 
must include a mechanism for monitoring the effectiveness of the program.  NOAA 
Fisheries is explicit in its publication of the ESA Section 4(d) Rules: 

��NMFS [NOAA Fisheries] will evaluate on a regular basis the effectiveness of the program 
in protecting and achieving a level of salmonid productivity and/or habitat function 
consistent with the conservation of the listed salmonids. If a program does not meet its 
objectives, NMFS [NOAA Fisheries] will work with the relevant jurisdiction to adjust the 
program accordingly. If the responsible entity chooses not to adjust the program 
accordingly, NMFS [NOAA Fisheries] will publish notification in the Federal Register and 
announce that the program will no longer be free from ESA take prohibitions because it 
does not sufficiently conserve listed salmonids.� (Federal Register, July 10, 2000, page 
42426) 

The monitoring program that is developed for the Salmon Response Plan does the 
following: 

• Measures progress of the implemented activities under the Salmon Response Plan. 

• Compares progress to stated goals in the Salmon Response Plan to quantify 
progress, and depending on degree of progress either, 

o Determines that the implementation activities are meeting goals, or 

o Determines that the implementation activities are not meeting goals. 

• Reports implementation activities to NOAA Fisheries.   

If monitoring determines that implementation activities are not meeting the Salmon 
Response Plan goals of protecting Chinook salmon habitat, the monitoring report to NOAA 
Fisheries must outline the pro-active steps to be taken to modify implementation activities 
that will bring the plan into alignment with the goals.   

Corrections to the implementation activities will incorporate an �adaptive management� 
approach, which requires the City to modify its Salmon Response Plan as it becomes more 
knowledgeable of those activities that may or may not meet the plan goals.  Directions are 
provided in the ESA Section 4(d) Rules Guidance Manual, which states that where 
monitoring indicates the need for program modification the plan should include �a method 
for using monitoring information to change actions when needed [through an] adaptive 
management� approach (National Marine Fisheries Service Northwest and Southwest 
Regions September 22, 2000, page 8). 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 123 

In addition to the mandatory requirement that the monitoring plan has to fulfill the 
certification process, it will also function as a practical document that the City will use 
internally to measure progress.  Importantly it will be used by to document for City officials 
and the public progress toward meeting the plan�s goals.  In that capacity it will become 
the official statement on the program�s ability to further prevent habitat degradation and to 
restore PFC. Where plan deviations are identified, it will be used as a tool to outline the 
pro-active steps to be taken to correct plan deviations in order to keep the plan on track.   

Monitoring Plan Format, Frequency and Content 

NOAA Fisheries does not state monitoring frequency or the report format to be submitted.  
The ESA Section 4(d) Rule Guidance only requires that the jurisdiction have a plan and �a 
schedule for conducting monitoring and submitting reports.�  

The monitoring plan submission should be a formal report to NOAA Fisheries.  It should 
contain only the information necessary to demonstrate how the plan is meeting the main 
and legal objective of preventing further habitat degradation.  It should also demonstrate, 
as the plan becomes capable of doing so, that it is meeting the secondary objective of 
putting the City on a trajectory of restoring PFC. 

Given the nature of what is to be monitored and the cycle of assessment that will need to 
be developed, the monitoring program should be conducted on an annual basis for the 
following reasons: 

• Programmatic Monitoring activities 

o Many activities rely on an annual funding and budgeting cycle. 

o Other related activities and programs have annual reporting requirements that 
can be incorporated into this monitoring plan. 

o Annual monitoring is a useful time period to develop trend lines for annual 
comparisons. 

• Scientific monitoring 

o Much of the scientific monitoring will need to be conducted on an annual basis 
and some of it even more frequently in order for there to be data collection and 
measurement consistency. 

o Other related activities have annual data collection and evaluation requirements 
that can be incorporated into this monitoring plan. 

o Annual monitoring is a useful time period to develop trend lines for annual 
comparisons. 

The monitoring plan described in this chapter has two elements.  The first is the 
programmatic element.  Monitoring will evaluate the programs and program 
implementation outlined in the plan.  It will focus on overall program development and 
implementation that will take place during the life of the plan.  Since the plan is a 
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comprehensive, cross departmental effort to prevent further Chinook salmon habitat 
degradation and restore PFC, there are a complex series of activities to be implemented 
over the plan�s life.  The programmatic element will assess both the implementation 
progress and the efficacy of the programs toward meeting the plan goals. 

The second element is the actual scientific monitoring that will rely on the collection and 
assessment of data from project area streams.  These data will address the physical aspects 
of the Chinook salmon habitat and the changes in habitat conditions over the life of the 
plan.  Like the first element, where data assessment indicates that program activities do not 
meet the plan goals, the City will need to modify its programs or else risk losing federal 
government protections. 

Though the two elements are somewhat separate, the programmatic and scientific 
monitoring will be combined into a single report to submit to NOAA Fisheries.  The last 
section of this chapter outlines how results from the programmatic and scientific 
monitoring will be integrated and presented to NOAA Fisheries.  The monitoring plan to be 
submitted will include the declaration of compliance with ESA Section 4 (d) Rule 
requirements for continued certification, the monitoring data that demonstrates 
compliance, and, for those activities that may not be contributing toward the Section 4(d) 
Rule objectives, corrective steps to be taken.  

PROGRAMMATIC MONITORING 

Programmatic monitoring covers all the programs to be implemented to prevent habitat 
degradation and initiate restoration of PFC. As described in detail in Chapter Seven, the 
actual suite of program solutions to be implemented across three city departments and 
several divisions within each department is very complex and requires a well organized 
monitoring plan.  In addition, there are citizen behavior activities to be implemented, 
which will likely impact in one way or another all the City program activities.   

Not all program activities will be implemented simultaneously, nor will each activity be 
fully mature when initiated.  The activities will be implemented over a multi-year period 
and develop and mature over time.   

Activity implementation will be based on several factors including the type of activity to be 
initiated, funding necessary to finance the activity, ancillary activities that may be necessary 
to support an activity, and the logistical mechanisms (departmental and political support, 
staffing, supplies, etc.) that will need to be in place before the activity can be implemented.   
Consequently the following steps will be taken to monitor these programs.   
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• Development of a timeline and implementation schedule, 

• Identification of activity initiation and subsequent milestone steps to meet the 
implementation schedule, and  

• Identification of goal achievement � ultimate goal(s) and interim goal(s). 

Implementation Timeline and Milestones 

There are approximately 43 activities that the City will implement as part of the plan.  
Many of them are made up of multiple elements or �sub-activities� that will need to be 
implemented before the activity is fully effective.  With such a large number of activities, 
the timing of their implementation will be critical.  Therefore, the plan will need to include 
a master schedule that can be used as an activity-initiation checklist. 

As mentioned, not all activities will be initiated at once.  Activities related to changes or 
modifications to the City�s zoning and land use development code are dependent on other 
ongoing projects (e.g., Goal 5 project, periodic review, etc.).  Similarly, some activities that 
are related to the implementation of the City�s Stormwater Master Plan are scheduled for 
implementation over several years, and need to be included in a comprehensive timeline.   

In other instances, some activities cannot be implemented until another activity is 
implemented or even completed.  For example, the retrofitting of existing City parks to 
reduce negative impacts to Chinook salmon habitat, if any, cannot take place until the 
Parks and Recreation Department completes its park inventory.   

The timeline elements will include the following: 

• 10 year time horizon divided into quarters, 

• List of activities to be implemented categorized by department, 

• Each activity will list an initiation date and the exact activities or �sub-activities� to 
be initiated.  In many instances there is expected to be multiple dates as a program 
is initiated or expanded as it matures.   

• Ongoing programs will be listed as such and will identify any additional activities to 
be included in the implementation period, and  

• Activities with end dates or sunset dates will be noted. 

Associated with the timeline and initiation dates will be a list of expected milestones.  
Milestones will be defined as those specific achievements that are related to the plan.  
Only those milestones that are specifically related to the plan will be included.  The 
milestones will be itemized by activity and date they are expected to be met. 
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Identified Goals 

A set of specific, measurable goals will be identified for each of the activities.  These goals 
are critical because they will be compared to the progress that is documented in the 
monitoring assessment to determine overall plan progress.  While the plan�s ultimate goal 
is to prevent further degradation to Chinook salmon habitat and to secondarily initiate 
restoration of PFC, it is impossible for an individual activity to achieve that goal alone.  It is 
the sum of the individual activities� goals that will result in the ultimate achievement of the 
plan.  Consequently, it is expected that goals for individual activities will be very specific 
and likely differ depending on where the activity is in its implementation timeline. 

It is important that the goals be measurable.  While goals need not be quantitative, they 
should identify a specific achievement to be reached.  For example, the parks inventory 
and assessment activity has the goal of identifying park design or structures that may have 
negative impacts on Chinook salmon habitat.  Therefore, the measurable goal could be that 
the inventory will be conducted in phases with a certain number completed by each phase.  
The goals are specific and easily measurable. 

Other goals may be more difficult to measure.  Construction site enforcement is a good 
example of this type of goal.  While it may be easy to quantify on-site visits by enforcement 
officials and the actions that they may take, a goal based on number of site visits and 
enforcement actions may not be a reasonable measure for compliance.   Goals will need to 
be carefully considered in order to identify measurable goals for use in the monitoring 
plan. 

Timelines and Goals Matrix 

The activity timelines/schedules and goals will be combined to create a master matrix that 
outlines not only the schedule for implementation and the milestones expected by specific 
date, but also the goals to be achieved.  This master matrix will become the basic tool used 
to evaluate programmatic progress. 

The following steps will be taken annually to monitor programmatic progress: 

• Collection of information on the programs that are initiated and the specific 
activities performed over the previous 12 months, 

• Comparison of the activities initiated, and related milestones, to activities expected 
to be initiated in the master matrix, 

• Determination as to whether the goals have been met and, if not, a determination of 
the degree of progress. 

Once the initial monitoring assessment is completed and a determination is made for each 
program activity there will need to be an overall assessment that addresses what this 
means.  This is important as it can help the City make choices, if needed, regarding how to 
move forward should program activities not meet their goals. 
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It could be that the City finds some activity goals are unrealistic or that some activities are 
more important that others.  Again, the ultimate goal is to not further degrade Chinook 
salmon habitat and that meeting this goal is the sum of all the activities.  Therefore, the 
failure or success of a single activity would not necessarily translate to failure or success of 
the plan itself.  Since it will be the actual scientific measurements (see the next section on 
the Chinook salmon habitat monitoring program) that will determine whether the plan is 
successful, it is presumed that implementation of programmatic activities will result in the 
scientific information showing that the plan�s ultimate goals are met.  Whether all activities 
must all be meeting their goals at all times is open to interpretation. 

From a literal interpretation, a program that does not meet its goals is technically in need of 
corrective action.  Steps to be taken to correct the activity direction would need to be 
identified and a timeline developed that would put the activity back on schedule.  This 
should be done for the monitoring report.  

From the practical standpoint, it may be that certain programs are more important than 
others and that if these do not meet their goals, the City, with limited resources, may 
decide to focus on the most important activities first.  The approach to activities and their 
differential impact will be addressed in the last section of this chapter.  

Programmatic Reporting 

From the standpoint of the monitoring program and reporting, all activities will need to be 
evaluated equally in order to assess the progress of an activity from year to year.  Once the 
activities are assessed and a determination is made as to whether an activity has met its 
goals, the programmatic portion of the monitoring report can be prepared.   

The programmatic report will include the following sections: 

• Matrix showing, for the year in question, the schedule of activities to be initiated or 
performed, their milestones and expected goals, 

• The actual assessment of what each program has accomplished,  

• The comparison between goals and actual accomplishment, and  

• Corrective steps and a schedule to bring activities that do not meet their goals back 
into line. 

CHINOOK SALMON HABITAT MONITORING PROGRAM  

Objectives 

Stream monitoring generally results from questions concerning the impact of land cover 
and land use activities on water quality and system health, and the desire to predict 
outcomes from any changes.  These may involve increases in runoff through changes in 
vegetation cover type, or increases in impervious surfaces altering sedimentation patterns, 
sediment fluxes, and chemical inputs to the streams.  Other human activities causing 
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changes in stream health include flow removal and alteration for drinking water, irrigation, 
and hydroelectric power generation.  The monitoring objective, type of problem (for 
example, nutrients versus toxic metals), and use of information (for example, a local 
management question versus legal litigation) determines the necessary stage of analysis.  As 
part of its Salmon Response Plan, the City must develop a monitoring plan to assess the 
impact of any activities by the City to ensure compliance with the ESA, as well as the 
outcomes of any rehabilitative projects undertaken. 

The stream habitat baseline assessment completed as part of Phase 1 of the ESA 4(d) 
Program forms a critical element of the monitoring effort for the City.  The stream reaches 
identified in the Corvallis ESA 4(d) Assessment Phase 1 Report contain the monitoring 
points.  This project identified representative sampling transects and collected baseline data 
using the methodologies described by United States Forest Service (USFS) Level 2 Stream 
Habitat Analysis, USFS Guidelines for Establishing Stream Reaches, and the Oregon 
Department of Fish and Wildlife (ODFW) Stream Habitat criteria.   

The ESA habitat assessment sampling established GPS-monumented transects with the 
reaches to facilitate return to the same locations for monitoring.  The study measured five 
cross sections, using channel width and depth at 0.5 m intervals, for each reach.  In 
addition, the study identified existing instream habitat types within each reach, measured 
erosion, substrate type, percent cover, amount of overhang, and shading.  As well, the City 
placed 12 thermistors (temperature gauges) in selected locations in each of the urban 
stream systems in the summer of 2001.  These gauges provide an hourly record of 
temperatures at each location (see Figure 4 and Tables 4 and 5 for map and locations of 
GPS transects and thermistosr). 

This initial baseline assessment, in combination with the City�s current temperature and 
water quality sampling, measures most of the necessary parameters, paying close attention 
in the study design to the seasonality and natural variability inherent in each variable.  The 
pathways analysis established the parameters of interest for monitoring purposes.  These 
consist of channelization, instream habitat, impervious surface, riparian areas (buffers), and 
barriers to fish movement. 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 129 

Figure 4.  GPS Transects and Thermistor Locations 

See separate file 
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Table 4.  GPS Transect Locations 

Down Steam Point Up Stream Point Identification Label 
Latitude Longitude Latitude Longitude 

DuCSFR1 T1 44.54818 123.29968 44.54794 123.30085 

DuCSFR2 T1 44.55043 123.30997 44.55100 123.31099 

DuCSFR3 T1 44.55142 123.31224 44.55136 123.31364 

DuCR1 T1 44.55280 123.27928 44.55222 123.27976 

DuCR2 T1 44.55038 123.28030 44.54988 123.28134 

DuCR3 T1 44.54925 123.28489 44.54898 123.28510 

DuCR4 T1 44.54974 123.28983 44.55005 123.29097 

DuCNFR1 T1 44.55395 123.29337 44.55405 123.29468 

DuCNFR2 T1 44.55692 123.30031 44.55751 123.30089 

OCR1 T1 44.55492 123.27821 44.55498 123.27925 

OCR2 T1 44.55646 123.28096 44.55688 123.28194 

OCR2 T2- 44.55927 123.289457 44.560187 123.289517 

OCR3 T1 44.56591 123.299571 44.566511 123.30062 

OCR3 T2- 44.57072 123.30914 44.57104 123.31030 

OCR4 T1 44.57135 123.31230 44.57137 123.31349 

OCR4 T2 44.57612 123.32648 44.57682 123.32731 

OCNTR1 T1 44.57192 123.31089 44.572809 123.31066 

OCNTR2 T1 44.58653 123.30796 44.58730 123.30815 

OCNTWF T1 44.58100 123.30867 44.58936 123.30940 

OCNTR3 T1 44.59001 123.308309 44.59078 123.30914 

DCR1 T1 44.57472 123.25347 44.57471 123.25452 

DCR2 T1 44.57346 123.26357 44.57424 123.26379 

DCR2 T2 44.57662 123.26826 44.577255 123.26912 

DCR3 T1 44.58522 123.27454 44.58532 123.27580 

DCR4 T1 44.58957 123.28201 44.59021 123.282641 

DCWF T1 44.59188 123.29665 44.59236 123.29767 

DCWF T2 44.59597 123.30370 44.59656 123.30409` 

DCMF T1 44.59340 123.28559 44.59359 123.28667 

DCMF T2 44.59613 123.29050 44.59685 123.29097 
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Table 4.  GPS Transect Locations 

Down Steam Point Up Stream Point Identification Label 
Latitude Longitude Latitude Longitude 

DCEF T1 44.59328 123.28406 44.59398 123.28463 

DCEF T2 44.59481 123.28507 44.59566 123.28526 
 

Table 5.  Thermistor Locations 

Identification Label Thermistor # Latitude Longitude 
SQC13 5508 44.54796 123.30050 

SQC14 5507 44.55282 132.27977 

OC7 5506 44.57646 123.32702 

OC8 5504 44.57141 123.31193 

OC9 5503 44.57141 123.31193 

OC10 5505 44.57137 123.31071 

OC11 5502 44.55664 123.28180 

OC12 5501 44.55495 123.27918 

DC3 5500 44.59191 123.29693 

DC4 5498 44.59350 123.28587 

DC5 5499 44.57806 123.26986 

DC6 5497 44.57472 123.25335 

SEC1 4296 44.60041 123.26248 

SEC2 4292 44.59020 123.24506 
 

Monitoring of changes in the riparian buffer will use both the existing ESA project data and 
the NFI riparian species identifications.  Unfortunately, the lack of any quantitative survey 
work precludes use of most of the NFI database.  The baseline analysis, when combined 
with those elements of the NFI project, allows the prediction of the trajectory of current 
habitat effects succession as changes occur.  Determination of succession uses analysis of 
historic changes and current conditions to predict the future.  This facilitates determining 
the fate of the various habitat elements, as well as developing correlations between natural 
and anthropogenic conditions and habitat effects. 

Monitoring variables of interest include flow, stream geomorphology, high flow turbidity, 
nutrients (nitrogen, phosphorous), pesticides (including insecticides and herbicides), 
industrial chemicals, and heavy metals.  This focuses chiefly on the contamination and 
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habitat pathways.  There exists sufficient background knowledge of these parameters to 
formulate correlations with existing land cover/land use (LC/LU) patterns, and to predict the 
expected direction and magnitude of changes.  The plan need not measure dissolved 
oxygen or any biotic parameters, unless nutrient measurements increase during the low 
flow season, indicating potential for anoxic conditions.  The plan should have a structured 
sampling periodicity to fit both the proposed changes in LC/LU activities and the 
periodicity expected from each of the water quality variables. 

The overall goal for monitoring consists of shifting the above-mentioned parameters toward 
PFC when possible, or allowing no further degradation.  PFC refers to the retention of the 
underlying habitat-forming processes while changing the inputs to achieve a system 
functioning in a manner beneficial to fish.  Urban systems present the greatest challenge to 
obtaining PFC, as they contain a great deal more �constraints�, which restrict rehabilitative 
actions. 

Monitoring Study Design and Approach 

Monitoring of stream ecosystems to determine if some impact has significantly altered the 
integrity of the stream or site in question requires the determination of the appropriate scale 
of inference.  For example, to describe the physical and biotic components within the 
ecoregion, sample sites should represent the types of streams occurring within that spatial 
scale.  Selecting sampling locations involves two different processes.  First, is the selection 
of sampling reaches. This involves selecting reaches that are representative of the spatial 
scale of inference and that conform to the statistical design.  Second, is the choice of 
sample site locations within the reach. Sample locations depend on the statistical design 
and the particular factor to be measured. 

The balance of this chapter is divided into two sections.  The first section addresses the 
important scientific concepts that form the basis of the ESA Section 4(d) Rules monitoring 
study.  It covers the methodological underpinnings of monitoring, sampling procedures, 
periodicity, time series and multiple sites, and water quality analysis.  The section 
concludes with a brief discussion of monitoring design and interpretation of monitoring 
data that are collected.  Without a properly designed monitoring plan, it is possible to 
introduce interpretation error. 

The second section describes the monitoring plan to be implemented.  It identifies the data 
to be collected, the evaluation procedures to be performed and the comparative process 
that is designed to determine effectiveness of the ESA Section 4(d) Rule plan. 

Classification Methodology and Background 

Stream classification provides a means of stratifying streams and identifying sampling 
locations that addresses the spatial scale of inference and objectives of the monitoring 
program.  A spatially nested hierarchical framework for classifying stream systems allows 
managers to identify the spatial scale of inference (Frissell et al. 1986; Hawkins and others 
1993; Maxwell et al.1994).  In a hierarchical system, lower levels are modified and 
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constrained by factors operating at higher levels.  Therefore, an attempt to focus on factors 
influencing stream ecosystems on a small scale requires awareness of factors operating at 
larger scales.  One cannot evaluate and manage to alleviate the effects of riparian removal 
when similar or other impacts occur throughout the watershed.  The methodologies below 
provide both the theoretical and technical underpinnings for this understanding. 

Watershed Scale 

The ecoregion exists as the upper level of the hierarchy.  Successively lower levels consist 
of streams, stream segments, reaches, pool/riffle complexes, and microhabitats.  Each 
hierarchical level permits refinement for more precise classification.  Inclusion of flow 
regime further refines the biogeoclimatic aspects and relates to flow, a major 
environmental driver of stream/riparian ecosystems.  Corvallis lies within the Willamette 
Valley ecoregion, characterized by generally mild climatic conditions, with streams having 
seasonal flows consisting primarily of rainfall runoff. 

Classification requires distinguishing between �regional� versus �local� for climate, 
geology, and terrestrial vegetation.  Proper classification at the watershed level uses the 
availability of long-term records of atmospheric temperature, precipitation, and stream 
discharge to develop the information base for these contrasts.  Incorporation of thermal 
regime permits stratification by catchment-level differences.  Catchments similar in external 
or regional biogeoclimatic controls often differ in their thermal environments because of 
different make-up combinations of ground and surface water or different aspect of 
orientation to the sun. 

The following discussions place the Corvallis area in its appropriate regional context. 
Foothills dominate the northern and western parts of the city separated by smaller stream 
corridors and valleys, flowing east to the Willamette and Mary�s Rivers.  The hills have 
moderate to steep side slopes (10 to 25 percent).  Floodplains and terraces rise stepwise 
from the Willamette and Mary�s Rivers towards the Corvallis foothills. 

The Willamette and Mary�s Rivers create the two major hydrologic basins within the study 
area.  Dunawi and Oak Creek, both tributaries of the Mary�s River, drain the western part 
of the city.  Other small, perennial streams discharge to the Willamette River, (Dixon 
Creek, Jackson Creek, Frazier Creek, Lower Booneville Channel, Sequoia Creek, Stewart 
Slough and their tributaries). 

Upland soils mainly comprise moderately deep, well-drained silty clay loams and shallow, 
well-drained silty clays, with minor amounts of clay loam, clay, and silty-clay.  Association 
on the slopes and upper terraces developed on mixed alluvium from glacial outbreak 
floods in well-drained locations and contain moderately well-drained and well-drained silt 
loams.  A series of poorly drained clays dominate in the lowland areas, preventing 
significant infiltration of rainwater. 
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Stream Classification 

The lower spatial scales depend upon analyses performed at the reach- and point-scales, 
and require classification of the segments in order to establish correlations suitable for 
statistical evaluation.  As well, the classification methodologies, particularly Rosgen�s 
approach, provide an excellent diagnostic basis for assessing stream changes, or in 
combination with other techniques (Montgomery-Buffington 1993) provide a quantitative 
approach for assessing the likelihood of rehabilitation project success. 

Classification of stream segments uses conventional geomorphology practices based on 
either tributary junctions, or major geologic discontinuities or both.  Rosgen (1996) 
provides criteria for distinguishing stream reach classes.  Important habitat-forming 
processes at the stream reach level include sediment budgets (substrate type) and large 
woody debris (LWD).   

Valley and channel features (Rosgen 1996) further characterize the physical environment.  
Channel slope (gradient) influences current velocity, turbulence, and substratum 
composition.  Valley form uses the degree of entrenchment; the ratio of flood prone width 
divided by bankfull width.  Bed form indicates whether the channel is straight, braided, or 
meandering.  Sinuosity, the ratio of channel length to valley length, indicates the extent of 
meandering by the stream.  Width/depth ratio, width at bankfull stage divided by bankfull 
depth, measures the distribution of energy within channels.  The use of valley form (Rosgen 
1996) in place of side-slope gradient better characterizes features important to riparian as 
well as stream dynamics at this classification level.  Classification of pool/riffle systems 
provides important descriptions of the desired fish habitat features. 

Sampling Design 

Effective outcome-based monitoring of a project or process requires the establishment of 
cause-effect correlations between actions and results.  This makes the use of statistics to 
establish a quantitative basis critical.  The use of �best professional judgment� especially 
needs the support of a quantitative sampling program and the resulting correlations, even if 
it fulfills the regulatory agency requirements.  Developing this sampling program requires 
knowledge of sampling frequency at different temporal scales.  For instance, larger scales 
deal with the scale of inference determined by the sampling objectives and the spatial level 
of disturbance or interest.  The smaller temporal scales address the sampling frequency 
necessary to adequately characterize the factor measured.  This depends on the factor and 
stage of analysis. 

Natural landscape disturbances of a given frequency generally occur at a particular spatial 
scale; the longer the recurrence interval of a disturbance, the larger the spatial scale, and 
the higher the system organizational level of the system (O�Neill et al. 1986).  For example, 
in the Pacific Northwest small forest fires occur frequently but over small areas. Fires 
occurring over larger areas have much longer recurrence intervals.  The relationship 
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between natural spatial and temporal scales of disturbance helps determine sampling 
frequency. 

Corvallis Stream Habitat Sampling 

Sampling to obtain background or reference data uses the scale of inference (spatial scale) 
to establish sampling frequency.  For example, at the ecoregion scale of inference with sites 
stratified by stream order, sampling should occur annually at first-order sites, every other 
year at third-order sites, and every five years at sites greater than fifth order.  Small order 
sites drain a smaller area than large-order sites.  Therefore, stream conditions likely will 
vary on a shorter temporal scale and require more frequent sampling to document natural 
variability. 

The temporal scale of the Corvallis ESA monitoring effort should continue to measure and 
replicate stream physical habitat and cross sections yearly to determine the changes 
associated with conditions in the stream.  The interpretation of these data requires caution, 
however, as even in a system not influenced by human activities, these parameters change 
through time.  The cross-sections should change gradually, as part of the stream�s 
evolution.  Any dramatic changes in the lower reaches over a 5-year time span indicates 
both a lack of stream equilibrium and the continued presence of inputs that caused the shift 
away from �typical� stream evolution.  These include inputs of stormwater runoff such that 
the streams continue to downcut.  If these inputs decrease, the City should expect a gradual 
decrease in depth as the stream adjusts its sediment deposition accordingly. 

The reaches high in the system will likely show changes in stream cross-section, as the 
incision progresses more quickly initially as the result of continued increases in overland 
transport of stormwater runoff and the presence of relatively easily-eroded soils in 
proximity to and within the stream channels.  The baseline study considered this when 
planning the sampling design and placed cross-sections in areas expected to show changes 
quickly in respect to changes in corresponding land use.  The rate of change, rather than 
the amount of change, will provide more information on the effects of any City-initiated 
changes in land use or operations.   

Site Selection for Evaluation of Point and Non-Point Actions 

Monitoring to determine possible impacts usually involves comparing impacted sites with 
reference sites.  Reference sites replace the more rigorously defined �controls� of a 
laboratory experiment and create many problems associated with the validity of 
comparisons.  Reference sites generally consist of either a similar location upstream of the 
disturbance (for small-scale impacts), the same location prior to disturbance, or a similar 
site or sites located on a different stream or streams (either historic or contemporary data).  
The selection of impact and control sites varies with the spatial scale of the disturbance.  If 
the disturbance affects an entire basin, comparisons would use historic data (same location 
or different location within the ecoregion) or data from other streams in similar basins. 



 

City of Corvallis, Oregon  August 20, 2004 
Salmon Response Plan  Page 136 

Effective management of local ecosystems (for example, stream reaches or watersheds) 
requires attention to the landscape in which they occur.  In general, the City should 
confine any reach comparisons to within-watershed.  Should cross-watershed comparisons 
prove necessary, the City should restrict them to reaches with similar gradient and 
longitudinal stream position.  The City should use similar criteria for establishing 
monitoring of changes in instream habitat type as it, too, evolves with the stream 
geomorphology. 

The following example outlines the dangers inherent in sample site selection and spatial 
scales.  The same cautions hold true for temporal scales.  Assume the random selection of 
sample sites from any sized stream (first to fourth order), and any segment of these streams 
(confined high slope to unconfined shallow slope).  Despite the high degree of variability 
in these data, this sampling design provides a means to distinguish differences among 
ecoregions, while not allowing the comparison of differences among locations within the 
ecoregion.  Sample sites located on steep-sloped first order streams cannot provide data 
representative of all streams within the ecoregion nor does it allow comparisons of stream 
reaches contained within different kinds of stream segments, systems, or ecoregions.  One 
would not compare physical data obtained from a large river with similar data from a small 
headwater stream. 

No matter what spatial scale of disturbance, reference sites should have as similar a 
classification to impacted sites as possible, not necessarily proximity to impacted sites.  
Proper and similar classification of impact and reference reaches ensures viable 
comparisons.  Decisions concerning sample site location depend on the study design and 
the nature of any statistical comparisons.  Comparative data require the selection of a 
sampling location that provides the best measurement of the parameter.  For statistical 
comparisons all suitable locations within the reach should have an equal probability for 
being selected as sampling sites. 

The relationship between spatial and temporal scales also facilitates impact evaluation.  For 
example, climate operates at the spatial scale of a watershed or ecoregion.  Impacts at this 
spatial scale (depending on intensity) influencing stream systems at a temporal scale from 
10 to 100 years necessitate monitoring every few years rather than monthly.  However, 
citywide operations warrant an annual monitoring regime with monthly sampling during 
the summer months to evaluate such outcomes as influence of facility practices on water 
quality. 

Selection of the appropriate temporal scale of operation facilitates the selection of the 
optimal sampling frequency to characterize the variability in stream structure and function.  
Any differences observed between treatment and control sites may suggest the presence of 
suspected problems, but only sampling for multiple years or comparison to long-term 
sampling locations can confirm that the differences represent changes outside the normal 
condition. 
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The frequency of sampling depends on the parameter and the stage of analysis.  The 
characterization of the variability of same parameters of interest requires only annual 
sampling (e.g. large woody debris and substratum size distribution) as they result from 
processes occurring at a longer time scale (bankfull or 2-year flooding).  As bankfull flows 
generally occur during annual rainfall periods for Corvallis streams, more frequent 
measurements of these parameters prove unnecessary.  Most of the parameters measured 
vary throughout the year and sampling frequency increases with the stage of analysis to 
better characterize these changes. 

Statistical Design 

A monitoring program usually attempts to determine differences between treatment and 
reference sites, or correlations (cause-effect) between variables of interest and activities.  
Determining this successfully depends on the action under investigation and often requires 
statistical comparisons.  All the variables of interest rarely get collected, making the taking 
of a sample necessary.  Sampling obtains a portion of the total population to use to make 
inferences about the total.  Statisticians refer to the characteristics of the total populations 
as parameters, and an estimate of a parameter obtained from a sample as a statistic.  For 
example, a statistic will include such calculations as the arithmetic mean obtained from the 
samples used to estimate the population mean.  The more samples obtained, the more 
resemblance of the sample statistics to the population parameters. 

If no need to sample existed (i.e., the observer has access to the entire population) simple 
parameter comparisons could determine any differences.  However, as the analysis 
compares samples of the population, statistical analyses determine the probability of the 
samples from the reference and impacted sites representing the same population.  The 
observer formally states this as a null hypothesis: no difference exists between impacted 
and reference sites.  This statistical inference contains within it the possibility of committing 
two types of error.  First, one could conclude that the samples come from different 
populations when in fact they do not.  This represents a Type I error.  Second, one could 
conclude that the samples come from the same population when they do not.  This 
represents a Type II error.  The problem lies in that by attempting to reduce one type of 
error, the other type increases.  Since increasing the number of samples causes sample 
statistics to approach population parameters, increasing sample size helps reduce the 
probability of committing Type II errors. 

Increasing the number of samples increases sampling and processing time and associated 
costs.  Therefore, in selecting the number of samples taken, one attempts to increase 
confidence in statistical analysis while reducing time and costs.  The exact number of 
samples required to obtain a certain level of confidence in the statistical analysis depends 
upon on the magnitude of difference in populations determined as significant by the 
observer, and the variability among samples.  Bio-ethicists suggest that observers prefer the 
potential of a Type I error in cases involving only expense, and a Type II error in those 
cases containing risk to humans or animals of interest. 
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Statistical analytical procedures use parametric or nonparametric methods, each depending 
upon different assumptions and the underlying distributions of the variables in question.  
Parametric tests require meeting the following assumptions: random sampling from a 
normal population and equal variances.  Data transformation can resolve problems 
associated with non-normal distribution and inequality of variance, but failure to meet 
these assumptions requires the use of nonparametric alternatives. 

Sampling programs should measure chosen parameters at intervals of time and space 
reflecting the variability inherent in the system.  The value in choosing somewhat 
conservative parameters lies in the ability to effectively capture their variability within the 
sampling program without prohibitive expenditures.  However, the analytical process 
should effectively remove the background �noise� (e.g. natural variability associated with 
ecoregion-level processes) from the data through use of the existing background data sets.  
This allows the assessing and correlating of the �residuals� with associated watershed 
controls and processes, and the establishing of cause-effect relationships. 

Single Site or Time Period Analyses 

Assessing the difference between reference and impacted sites compares only two 
statistical populations: factors at reference sites and those at the treatment sites.  
Appropriate statistical tests for these comparisons include parametric t-tests or analysis of 
variance (ANOVA).  Nonparametric tests include alternatives for continuous data, and chi-
square tests for discrete data.  The nature of some of the parameters of interest in 
monitoring allows for only qualitative comparisons.  Data variation problems arise when 
comparing single- and two-sample sites.  The variation determined by these small samples 
renders any inference concerning differences essentially impossible.  Observers should 
conduct replicated sampling at each site to allow meaningful comparisons. 

Multiple reference and treatment sites still represent only two populations: impacted and 
reference.  However, variance in this case comes from a number of different replicate 
streams (or reaches) and should be treated with extreme skepticism despite similar 
classifications.  Many of the factors measured vary considerably among differently 
classified stream reaches.  For example small upland confined streams contain larger 
particles than larger floodplain streams.  This inherent variability masks impact effects, 
increasing the chance of committing Type II errors. 

Impacts occurring at discrete locations allow the use of a paired t-test as the statistical 
design (assuming assumptions are met).  For example, multiple sites may potentially face 
impacts resulting from the presence of road crossings.  Impacted sites below the crossing 
and reference sites above get paired, with the sampling statistic as the difference in factors 
between these two sites at multiple locations.  This reduces the stream variability and 
reduces the probability of committing a Type II error. 
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Any monitoring of reach-scale restoration activities designed to improve contaminant levels 
will likely involve the following study design: an �upstream-downstream� model testing the 
hypothesis that any detected changes in the baseline result from a specific action or activity 
and attempts to obtain statistical correlations between or among actions and observed 
outcomes.  Many point- and non-point-source monitoring programs use approaches that 
statistically evaluate change by examining differences in parameter means.  These generally 
consist of data time-series analyzed using moving averages calculated over some time 
(typically seven days) of maximum or mean temperatures, measured upstream and 
downstream of a designated point-source or area of concern.   

This upstream-downstream design presents severe statistical problems, especially in the 
assumptions used in the comparison of sites and determining the presence of significant 
changes in parameters as the result of some action.  A more appropriate design than the 
simple paired before-after analysis uses Before-After-Control-Impact Paired Studies, which 
has a similar design, but rather than compare means from each data set, instead compares 
the variability in a time-series from each site.  This allows the use of the same parametric or 
non-parametric statistical analysis procedures, but more appropriately reflects differences as 
the result of the �treatment� rather than pre-existing differences in variable concentrations. 

Multiple Site or Time Series Data 

Multiple years of data from both locations creates a study design analogous to multiple 
reference and impacted sites.  In this case data variability comes from the same stream over 
time.  Sampling during the same time interval, allows comparison of each year 
individually; beneficial for short-duration impacts or monitoring of management. 

The presence of the time series of temperature data provides a useful baseline for the 
analysis of the influence of future land use changes on watershed health.  Time series 
analysis applies a basic regression model to data collected between discrete times.  This 
methodology uses the order of the observations to assess the past and future behavior of 
the variable(s).  This provides some degree of both prediction of future behavior, and 
correlation with past events, occurring within the time series.  Taking advantage of this 
predictive capability requires understanding the processes within the system, and 
estimating its parameters. 

Time series regression allows the observer to use the data collection series to directly 
correlate the endogenous (dependent) variable, with the associated exogenous 
(independent) variables, or to �lag� the endogenous with the exogenous.  The latter 
methodology uses dependence upon the past values of the latter to predict the current 
values of the former.  For example, it may prove desirable to examine the influence of 
various factors on temperature.  Exogenous variables include shade, groundwater, and the 
temperature of the upstream flows past a designated point.  The upstream temperatures 
represent an exogenous variable that requires �lagging� to fully develop the correlation. 
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Further time series analysis models include �unreplicated� (before-after with a single 
intervention), paired designs (following the BACIPS model), and ARIMA models.  ARIMA 
stands for auto-regressive integrated moving average.  These represent the great majority of 
time series models found in the literature, especially intervention models.  Intervention 
models examine the time series for responses to events.  Detailed explanations of these 
methodologies go beyond the scope of this report, however, the statistical analytical 
procedures exist on most �canned� packages, and most advanced statistics texts contain 
detailed descriptions of the available models. 

As an example, the nonparametric analytical procedure, the Seasonal-Kendall trend 
analysis available in the WQHydro statistical software package, requires a minimum of 
thirty data points to detect the presence of statistically significant trends at any given 
monitoring site.  For each site, the data set gets divided into twelve subsets, one for each 
month, with the analysis of each of these subsets for the direction, magnitude, and 
significance of trends.  The test compares these subsets and generates an annualized result, 
indicating the existence of any significant trend, and its magnitude and significance.  This 
procedure also ensures the consistency of increasing or decreasing trends through time, 
and the separation of actual trends from normal seasonal variation. 

Another non-parametric methodology, superposed epoch analysis, provides a useful 
methodology for examining the behavior of selected variables under changing controls, 
such as climate or geologic phenomena.  The methodology requires simultaneous 
collection of biotic or physical parameter data and simultaneous information on the control 
variable(s) of choice.  The analytical procedure uses a non-parametric ranking 
methodology, such as Spearman�s rank, to organize the data of interest.  This methodology 
provides a suitable approach to data analysis at the landscape or similar such hierarchical 
level.  This provides, perhaps, more statistical power than necessary for the project, 
although some utility may lie in analyzing the outcomes of larger time scales. 

Multivariate analyses also apply in some situations.  Treatment sites often vary in intensity 
and treatments vary directly or over time.  Parametric analysis of variance (ANOVA) or a 
nonparametric alternative (Kruskal-Wallis) could determine the effectiveness of a 
management action, with each year representing a separate factor.  Likewise, correlation 
between stream condition and years since the action could also evaluate management 
actions.  In this case, treatment intensity changes with time.  

Corvallis Water Quality Monitoring 

Water quality sampling for the monitoring program should begin with the first significant 
rainfall and continue during the next several storms, in order to assess the timing and 
amount of inputs to the stream systems.  Sampling should also include the summer low-
water period to assess residence time of various compounds. 
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The United States Geological Survey (USGS) North American Water Quality Assessment 
(NAWQA) program used Dixon Creek as one of its study streams.  The chemicals found in 
it placed it in the non-agricultural category.  These included Carbaryl (Sevin), used for both 
home and landscape applications; Dichlobenil (Casoron) and Tebuthiuron, used to control 
broadleaf weeds, and under asphalt and railway rights-of-way (ROW); Diazinon, uses 
similar to Carbaryl; and Prometon, used in urban landscaping, ROW, and industrial 
applications, and by homeowners.  Dixon Creek also exceeded standards for temperature, 
fecal coliform, and E. coli bacteria.  It appeared to have no excessive nutrients. 

Dixon Creek likely carries the �usual� urban runoff components of metals, other organic 
compounds, and petroleum products.  Indeed, a study done for the City of Salem by the 
USGS found excessive levels of lead, zinc, DDD, DDE, DDT, and several polycyclic 
hydrocarbons.  This data set should provide Corvallis with guidance as to what to expect in 
its urban streams.  As a result, good data on most of the water quality parameters already 
exists and should function extremely well as the baseline for assessing the impact of City 
actions and its citizen�s behaviors on the streams of the area.   

Oak Creek, as the result of the agricultural land uses on the middle reaches, may require a 
baseline more skewed toward nutrient levels.  Dr. Stan Gregory of Oregon State University 
(OSU) has initiated a N15 study in Oak Creek that should prove very useful.  Despite a long-
term focus on the problem of herbicide transport in surface runoff from agricultural 
application, until recently little detailed investigation of the transport of herbicides in 
surface runoff from roadside applications exists in the literature.  Because of the NAWQA 
program, the USGS measured the concentrations of urban, rural, and forest chemicals in 
select water bodies across the country. 

The water quality variables measured by the NAWQA program, and the others mentioned 
earlier should comprise the extent of the City�s water quality assessment.  See Appendix 10 
for a discussion of the nature of these parameters and their expected spatial and temporal 
variability.   

Models for Sample Design and Data Interpretation � Contamination Transport 

Most of the basic theory of herbicide entrainment and transport in runoff information and 
models apply directly to the other applications, despite its major development in an 
agricultural context, particularly those related to the time periods following application 
(rainfall timing, intensity, and duration, and total runoff volume/pounds).  The first 
significant runoff nearly always removes the greatest amount of compound.  An often 
almost exponential decline in the total amount of the compound removed, as well as the 
runoff concentration with subsequent events, follows this initial rainfall event. 
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The availability of a compound for transport usually declines with time, even in the 
absence of precipitation, through  

1. A decrease in the total amount of compound stored in the surface layer of the soil 
(degradation),  

2. A decrease in the readily mobilized fraction through slow, progressive adsorption 
onto the soil matrix, and/or  

3. A migration to more strongly binding adsorption sites.  A longer lag time between 
compound application and the first runoff event decreases the amount of the 
compound removed by that event. 

Cautions � Temperature Data 

The City should also take care in the analysis of temperature data, as the recent literature 
on stream temperature demonstrates that measurements taken in a reach represent the 
outcomes from actions or conditions just upstream.  Any monitoring of reach-scale 
restoration activities designed to reduce temperatures should first have the analysis of the 
baseline completed so as to characterize the parameter�s variability, then monitor 
downstream of the activity.  Any comparisons made among and between months at any or 
all sites should consider this. 

Conclusion 

In conclusion, a plan for ESA outcomes should establish the spatial and temporal scale(s) of 
interest for monitoring using the approaches described above.  The study design should 
specifically establish sampling sites for the collection of nutrient and other water chemistry 
data on a temporal scale that would allow correlations with point and non-point sources at 
each level of interest, similar to the suggestions discussed in the chapters on each and the 
information on variability of each potential parameter in Appendix 10.  The City�s sampling 
program for water quality should allow the development of statistically defensible 
correlations between LC/LU changes and variations in the parameters of interest using the 
statistical approaches described above.  Numbers of samples taken should reflect the 
hypothesized variability of the parameter in question, to establish background variability.  
This permits the testing of the hypothesized cause-effect relationships and a determination 
of their strength. 

COMBINING PROGRAMMATIC AND SCIENTIFIC MONITORING  

Both the programmatic and scientific reports will be integrated before forwarding to NOAA 
Fisheries.  While the monitoring activities will be done separately, they will needed to be 
combined in order to make a declaration to NOAA Fisheries as to whether the plan is 
meeting the ultimate goal of no further degradation and restoration of PFC. 
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As noted earlier, the final determination as to the success of the plan will be based on the 
scientific information that is collected.  If for some reason all the programmatic activities 
are failing to meet their goals yet the scientific monitoring indicates that there is no further 
degradation, the City could conceivably declare they are in compliance with the 4(d) 
Rules.  The contrary, however, cannot happen.  Scientific monitoring that shows further 
habitat degradation no matter the programmatic activity success will result in a declaration 
of non-compliance.   

It is doubtful that either scenario could happen, though, because programs have been put 
into place that, when implemented, will meet the ultimate plan goals as reflected in the 
scientific monitoring.  So, the monitoring plan must be integrated to demonstrate that the 
City is making progress toward the ultimate goal as reflected by the scientific monitoring 
and that the activities implemented meet the considerations listed under the ESA Section 
4(d) Rules Limit 12 (Municipal, Residential, Commercial and Industrial Program 
development). 

The final report will have the following contents: 

• Programmatic monitoring section with the schedule and milestones for the 
monitoring year, measurement of actual progress for each activity, comparison 
between the expected and actual progress, determination of corrective actions, if 
any, and actual corrective action plan. 

• Scientific monitoring will outline the factors and the measurements that will be 
necessary to be maintained for compliance, the actual data collected for each of the 
factors, the comparison between actual and expected, determination of corrective 
actions, if necessary, and actual corrective action plan. 

• Declaration of whether the plan is meeting the ultimate and secondary plan goals. 

The declaration is the most important section in the monitoring report because it is an 
overall statement of the ability of the City to meet the plan goals.  Does failure to show that 
all scientific factors meet the required measurements mean that the program is out of 
compliance?  How many factors must fail before the program is out of compliance?  What 
about temporal changes, where some factors maybe out of compliance one year and 
another set the next? The point of these questions is to raise the issue that the monitoring 
program will have an interpretive component.  That some scientific factors do not meet 
standards that prevent further habitat degradation might be acceptable in the short run if 
the program activities that influence the scientific factors do prevent habitat degradation in 
the long run. 

It will be critical in the monitoring report to explain why project activities or scientific 
factors do not comply with the monitoring goals.  That failure of a program to meet the 
goals is not a failure of the program itself.  For instance, it could be that a program activity, 
such as a stream restoration, may have a long-run benefit to salmon habitat, but that it will 
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take some time for those benefits to be seen in the monitoring plan.  While the program 
activity is maturing, there may be a period when scientific factors do not meet the goals. 

Therefore, the declaration section will carefully explain those programs that may have 
interim goals that could violate the monitoring goals, but in the long run will meet those 
goals.  There will, of course, be programs that may not meet their goals and will need 
corrective action.  For these activities the monitoring plan will describe the steps to be 
taken to put them back on schedule. 
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CHAPTER 9.  PUBLIC INVOLVEMENT 

INTRODUCTION 

Public involvement, participation and information have been an important element 
throughout the Corvallis ESA Salmon Response Plan project.  Not only is it required under 
the ESA, but the City also has a strong commitment to and history of encouraging public 
involvement and education. This is reflected in Corvallis residents� and business owners� 
active participation in the many public opportunities (e.g., public meeting attendance, 
volunteering on various organization boards and committees, participating on advisory 
boards, etc.) to provide input on important City projects such as the ESA Salmon Response 
Plan project.  The result is a City whose residents and business owners care about their 
community and its future, and demonstrate their commitment through active support. 

The structure of the public involvement program for this project follows ESA requirements.  
Public input has been recognized as critical to the plan�s success since the public will need 
to support or �buy-in� to the plan�s implementation programs.  As a consequence the 
professional consulting team included a public involvement/education specialist to craft the 
public involvement plan (PIP) and guide and facilitate the public involvement activities in 
order to maximize the input opportunities that the public would have. 

What follows is a description of the public involvement/education program developed for 
the ESA Salmon Response Plan project.  It describes the various techniques and activities 
implemented throughout the project.   

PUBLIC INVOLVMENT PLAN 

Plan Structure and Objectives 

A professional consulting firm, Cogan Owens Cogan, LLC, was hired to develop and guide 
the public involvement program (PIP).  One of their first activities was to develop a PIP that 
outlined the overall public involvement objectives, strategies, and specific activities that 
would be implemented during the project.  The PIP recognized Corvallis� unique qualities 
and stated that the public involvement strategy would have to be multi-faceted since �no 
single public involvement strategy will be effective in helping the City achieve its desired 
result�, which was broad public support for the response plan effort. 

The PIP recognized that public involvement and education would be a key element in the 
success of the project.  The PIP stated, �Not only must the plan have a sound scientific 
basis for decision making, but the public also must be supportive of the programs to 
prevent salmon habitat degradation in Corvallis.� Building on the requirements of the ESA 
and the City�s historical support for public input, the public involvement strategy provided 
an outline of activities to educate, involve, inform, and seek contribution from the public 
throughout the project. 
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The PIP outlined a program with a variety of techniques to accomplish the City�s objectives 
(see overall PIP and Second Phase PIP in Appendices 11 and 12).  The PIP elements 
included educational activities such as fact sheets (see Appendix 13) and a project-related 
website.  There was a two-way communication structure that included a series of public 
meetings/open houses, distribution of questionnaires and comment forms (see Appendices 
14 and 15), and an e-mailing list.  There also was a concerted effort to identify �hot button� 
issues early in the project through a series of stakeholders meetings and presentations to 
community groups such as the Corvallis Chamber of Commerce, large land owners 
(agricultural land owners, Corvallis School District), Mary�s River Watershed Council and 
Oregon State University. 

PIP Elements 

The following is a description of the major PIP elements: 

• Designate an ESA contact for the City. Greg Gescher, Corvallis Public Works 
Department Capital Planning and Projects Supervisor, was designated as the primary 
contact for citizen inquiries and involvement for the project. Mr. Gescher acted as 
the single contact person for questions regarding project progress.  When needed he 
would contact other project team members to answer questions. His name and 
contact information (telephone and e-mail address) was included on all media 
releases, fact sheets and newsletters, and on the project website. 

• Establish an ESA response plan website. A dedicated website was developed to 
provide Internet access to project information.  The website was accessible directly 
or through a link from the City�s own website.  Information posted on the website 
included project background, schedules of public meetings and events, public 
meeting and activity results (summaries), project reports and technical memoranda. 
The website also included background information on the ESA, Section 4(d) Rules, 
listed Chinook salmon, and other relevant information.  In addition, two public 
comment forms were posted on the website in order to collect public input from 
community members who were unable to attend the public meetings.  The website 
was updated regularly to incorporate new information.   

• Publish articles in The City newsletter and other organizations� newsletters. 
Articles were published in The City newsletter and other local publications on a 
regular basis to inform Corvallis citizens of the City�s plans to prepare a response 
strategy, as well as to announce updates about the process. The newsletter was 
perhaps the most effective element in the media effort because it was sent to all 
residential households and businesses (more than 29,000 households in Corvallis). 
The first informational article was printed in the January 2001 newsletter. Updates 
were published at least quarterly and sometimes more frequently.  
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• Involve other media.  Regular updates and advisories were sent to other media 
including the Corvallis Gazette-Times, Oregon State University student newspaper 
(The Barometer), Mary�s River Watershed Council newsletter, and Corvallis 
Chamber of Commerce newsletter. 

• Stakeholder involvement. Stakeholders with specific issues regarding the ESA 
project were identified and contacted at the beginning of the project and 
periodically during the project.  Early involvement of informed constituent groups 
through a series of meetings helped to advise and refine the project, and the 
approach to public involvement.  Hot button issues were identified early in the 
project, which helped the project team structure its response.  Both the land 
use/environmental and business groups recommended strong, early, and frequent 
public education and involvement in the process to obtain citizen input and avoid 
�surprises�. Both groups offered to co-sponsor events, help distribute information 
about the process, and encourage the active involvement of their members. 
Stakeholders were again contacted early in Phase II of the project, and a series of 
meetings were held to provide them with an update on the Phase I findings and to 
identify any additional project issues or concerns. 

• Public meetings and events. Four public meetings/open houses were held over the 
life of the project; on May 29, 2001; February 21, 2002; November 19, 2002; and 
June 4, 2003.  The structure of these events allowed the public to view progress and 
talk with the project team members in an informal format.  Maps, graphs and 
photographs were displayed. Project team members were available to explain the 
work and answer questions.  Handouts that attendees could take with them also 
were available.  These events included formal presentations, question and answer 
periods, and �table discussions� where those attending were able to address specific 
topics and the project team obtained public response and input.  Comment forms 
were always available for the public to provide additional written information.  
Summaries of all public meetings/open houses, along with photographs and 
handouts, were posted on the project website. 

• Exhibits at summer affairs and events. In order to disseminate information about 
the project and to provide general information on the ESA and how citizens can be 
involved, the project team attended City summer affairs and events, provided 
information tables, distributed fact sheets and answered questions.  The events 
attended by the project team included DaVinci Days and the County Fair.  
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Phase II Pubic Involvement Plan Modifications 

Prior to initiation of Phase II of the project (preparation of the solution program and report 
preparation), the project team reviewed the PIP and accomplishments to date with the 
purpose of identifying any modifications or changes in the program to make the PIP more 
effective.  Several changes were identified and are described below. 

• Comment forms. While comment forms had been used extensively at the public 
meetings/open houses, and distributed to the Chamber of Commerce and 
Environmental Center for distribution to the public, there was a concern that this 
distribution was not broad enough.  It was decided that comments forms should be 
posted on the project website as another source for public input.  Comment forms 
were posted to the website twice: immediately after the November 19, 2002 and 
June 4, 2003 public meetings/open houses.   

• Solution Options. The project team recognized that the solution options to be 
developed in Phase II would be complex and not easily understood by the public, 
especially in their technical form.  Since public input on the solution options would 
be very important, it was decided that non-technical versions would be prepared for 
public review.  These versions would incorporate all the information about the 
solution options, but would limit the amount of technical language so the public 
would be more likely to understand the options.   

• PowerPoint Presentations. Presentations at the public meetings during Phase II 
usually made heavy use of flip charts.  The flip charts could not easily be posted on 
the website.  It was decided that presentations at public meetings would be 
prepared and presented using Microsoft PowerPoint software.  Such presentations 
could then easily be posted on the website as part of the meeting summary 
materials. 

Public Involvement Activities 

The following is a table (Table 6) of key public involvement activities during the project.   
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Table 6.  Key Public Involvement Dates and Activities 

Date Activity Type Description 

October 2000 Stakeholder Meetings Two meetings held over two days to elicit 
project �hot button� issues and concern. 
Recorded comments, which were used to 
help modify the public involvement 
strategy. 

January 2001 The City Newsletter 
Article 

Article describing ESA project and project 
schedule 

January 2001 Launch Website A project-related website was developed to 
provide 24-hour access to project 
information and related topics. 

May 29, 2001 Open House/Public 
Meeting 

First public meeting to present information 
on the project, work done to date, 
schedule, and related ESA information.  
Recorded public meeting comments  

June 2001 The City Newsletter 
Article 

Article updating the public on the ESA 
project. 

Summer 2001 Displays at Local Public 
Events 

Distributed information about the project 
at DaVinci Days and the County Fair. 

February 21, 
2002 

Open House/Public 
Meeting 

Second public meeting.  Provided update 
on project.  Displayed maps and provided 
information handouts. Discussed 
completion of Phase I of the project.  
Recorded public comments about the 
Phase I report and initial public input on 
solution options to be developed in Phase 
II. 

Summer 2002 Displays at Local Public 
Events 

Distributed information about the project 
at DaVinci Days and the County Fair. 

September 
2002 

The City Newsletter 
Article 

Article describing ESA Phase II project 
status and project schedule. 
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Table 6.  Key Public Involvement Dates and Activities 

Date Activity Type Description 

October 2002 Stakeholder Meetings Update stakeholders on project progress.  
Presented solution options and recorded 
their comments.  Revised solution options 
based on comments. 

October 2002 Project Fact Sheet Prepared project Fact Sheet for distribution 
at public events and public meetings. 

November 19, 
2002 

Open House/Public 
Meeting 

Third public meeting.  Provided update on 
project.  Displayed maps, provided 
information handouts, and answered 
public questions. Presented solution 
options.  Conducted table discussions to 
listen to public opinions and comments 
about the range of solution options to 
prevent further degradation of Chinook 
salmon habitat. 

November 19 
to December 
9, 2002 

Website Comment 
Form 

Posted online interactive comment form 
on project website so public could submit 
comments and opinions on the range of 
solution options. 

January 2003 The City Newsletter 
Article 

Article on project status and synopsis of 
November 19, 2002, public meeting. 

May 2003 Media Release News release announcing public meeting 
June 4, 2003.  Sent release to local news 
media (Gazette-Times, OSU Barometer) 
and community and business organizations 
(e.g., Mary�s River Watershed Council, 
Chamber of Commerce).  Printed 
announcement in The City Newsletter. 

June 4, 2003 Open House/Public 
Meeting 

Fourth public meeting.  Provided update 
on project.  Displayed maps, provided 
information handouts, and answered 
public questions. Presented revised 
solution options along with costs.  
Conducted table discussions to gather 
opinions and comments about the revised 
solution options to prevent further 
degradation of Chinook salmon habitat. 
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Table 6.  Key Public Involvement Dates and Activities 

Date Activity Type Description 

June 9 to July 
9, 2003 

Website Comment 
Form 

Posted online, interactive comment form 
on project website so public could submit 
comments and opinions on the revised 
solution options. 

June 26, 2003 Comment Form 
Announcement 

Sent announcement to e-mail mailing list 
regarding availability of the website 
comment form. Encouraged recipients to 
fill out comment form and to forward 
announcement to other City residents.  
Forwarded copy of comment form to 
Mary�s River Watershed Council so 
Council could e-mail copy of comment 
form to their membership. 
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CHAPTER I0.  CONCLUSION 

INTRODUCTION 

This project has taken steps to identify and document baseline habitat conditions for 
chinook salmon and the options available to prevent chinook salmon habitat degradation 
as well as options that could actually improve such habitat and overall water quality in 
Corvallis streams.  Many of these options have, in fact, been initiated.  Through this 
process the City has also made a substantial effort to meet Federal compliance 
requirements under the Endangered Species Act (ESA), specifically with respect to the ESA 
Section 4(d) Rule.   

These accomplishments are part of an overall process that the City has initiated to meet its 
goals and comply with federal requirements.  What are the next steps that the City should 
take to continue this process and ensure success? To outline these next steps it is important 
to first briefly review of what has been accomplished.  Based on these accomplishments a 
number of key steps can be identified that will ensure Corvallis will meet its goals.   

ACCOMPLISHEMENTS 

The City of Corvallis initiated the Salmon Response Plan project soon after the federal 
government designated chinook salmon as a threatened species under the ESA (March 
1999).  At that time, the range for the Upper Willamette River Spring Chinook Salmon 
evolutionary significant unit (ESU) was identified by NOAA Fisheries (see Figure 1 in 
Chapter 1). Corvallis was within the ESU and therefore subject to the ESA and potential 
federal actions should they be accused of activities that resulted in a take of chinook 
salmon within their jurisdiction.   

In keeping with the City�s progressive attitude toward maintaining a high quality of life, 
which included support and protection of its natural resource base, as well as its fiduciary 
responsibility to protect its residents through responsible decision-making and actions, the 
City initiated in Fall 2000 its Salmon Response Plan Project.  This was a multi-faceted 
approach to comply with the federal requirements.  It incorporated the best scientific 
methodologies available to understand chinook salmon habitat with public policy 
development that relied on the science to ensure that activities the city would initiate had 
the greatest probability of success.   

Through the past three and one-half years much was accomplished that sets the stage to 
meet its goals.  The Project Team included project management from the Public Works 
Department Staff, a Technical Advisory Committee of City and Benton County staff, and a 
consultant team to provide needed expertise in biology, planning and policy, civil 
engineering, geographic information systems, and public involvement.  In addition, the 
Project Team initiated a public involvement effort to provide information and seek 
guidance and take comment from the public (stakeholders as well as the public at large).   
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The results of this effort are briefly described in the following bullets. 

• Scientific understanding of existing conditions: a scientifically based evaluation has 
been conducted that provides the City with detailed and comprehensive picture of 
chinook salmon habitat and water quality in the city as well as the unincorporated 
urban growth boundary.  The scientific approach was approved and, in fact, lauded 
by NOAA Fisheries, the federal agency responsible for reviewing all compliance 
plans for the ESA Section 4(d) Rule. An extensive database was prepared on the 
existing habitat conditions based upon field data collection and evaluation of 
existing documentation (sources included the Corvallis, OSU, state and federal 
natural resource agencies). The database provided information on a reach-by-reach 
basis for all streams that could support chinook salmon habitat in the project area. 

• Pathways database: The potential relationship between city activities, citizen 
behavior and their impact on chinook salmon habitat were analyzed.  Public 
services provided by the city the Corvallis (e.g., public utilities, community 
planning, land development, transportation, parks and recreation, etc.) and citizen 
behaviors (e.g., yard maintenance, vegetation, vehicle maintenance, etc.) were 
evaluated as to their impact on the habitat.  A database identifying specific city 
activities and their relationship to chinook salmon habitat (negative, neutral, or 
beneficial relationship) was prepared.  Similarly, a list of citizen behaviors was 
prepared that noted whether such activity had a potential negative, neutral, or 
beneficial relationship on the habitat. 

• Phase I Report: The first phase of the project ended with preparation of a report on 
the City�s existing or baseline habitat conditions and the pathways analysis (see 
Appendix 6).  This was submitted to NOAA Fisheries after public input from 
stakeholders and city residents in special stakeholder meetings and a public 
workshop.  NOAA Fisheries review and response was positive. In a letter to the City 
(January 7, 2002) they approved the baseline conditions evaluation and pathways 
analysis and considered it a �thorough compilation of existing and new data� and 
the pathways analysis showing �the list of activities and potential for impact to fish 
and habitat appears thorough and thoughtful.� Most importantly, the letter stated 
that �the approach and the baseline data collected will be sufficient for us to 
determine the technical adequacy of the final 4(d) submittal� (see Appendix 7 for 
copy of letter). 

• Pathways Weighted Database: A comprehensive database that combined the 
existing/baseline conditions data with the pathways evaluation data was prepared in 
the second phase of the project.  This was a significant development and important 
tool for the project because it identified the potential impacts (negative, neutral, or 
positive) that City activities and citizen behaviors had on chinook salmon habitat on 
a stream reach by reach basis.  That is, it was possible to determine specifically 
where (i.e., what stream reach or reaches) and to what extent (negative, neutral, 
positive) a particular activity had on chinook salmon habitat and water quality in the 
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stream reach(es) (see Appendix 5 for a CD of the database).  In addition, the analysis 
incorporated a weighting factor that accounted for an activity�s geographic location 
within or outside of the 400� stream corridor evaluation area (200-feet upland each 
side of the stream bank).  Activities or citizen behaviors occurring within the 
corridor were considered to have a greater impact on chinook salmon habitat than 
those same activities or citizen behaviors occurring outside the corridor.  Due to the 
number of City activity/stream reach combinations the size of the Pathways 
Weighted Database included over 3,500 records.   

• Potential 4(d) Rule Options: By using the Pathways Weighted Database as an 
analytic tool it was possible to determine the geographic distribution and impact of 
city activities.  By studying this database it was possible to determine which 
activities had the greatest negative impact and therefore potentially the greatest need 
to address through public policies.  The project team evaluated the activities and 
identified an initial set of potential 4(d) Rule Options that could help prevent 
chinook salmon habitat degradation and improve water quality in Corvallis streams. 
The options were categorized by city activity (e.g., stormwater, parks and recreation, 
transportation, etc.).  Some of the options identified had already or were about to be 
implemented by City agencies (e.g., stormwater master plan activities, Taylor pump 
station fish screen installation, etc.).  They were still included in the list of options 
because they would help meet the City�s ESA goals and ESA 4(d)Rule objectives. 
The options were presented to the public twice in public workshops to obtain 
public comment that would help the City refine the options and help set option 
priorities.  In addition, comment forms were distributed and posted on the City�s 
ESA web site to gain as wide a set of comments as possible (see Appendices 14 and 
15 for copies of the comment forms).  A final set of options was developed based on 
public input and project team review 

• Monitoring Plan: In order to assess progress toward reducing chinook salmon 
habitat degradation and to meet requirements under the ESA Section 4(d) Rule, the 
project team prepared a comprehensive monitoring plan.  The monitoring program 
closely followed the requirements outlined in the ESA 4(d) Rule. The monitoring 
plan would allow the city to assess progress toward meeting its habitat goals and 
compliance requirements.  The plan had two components, scientific and 
programmatic.  The programmatic component would evaluate the programs and 
program implementation outlined in the ESA 4(d) Rule Plan.  It would focus on 
overall program development and implementation that will take place during the 
life of the plan.  The scientific component addressed specific protocols for collecting 
field data comparing the data against a standard or metric to determine progress.  
Combined the monitoring plan would provide the City and NOAA Fisheries a 
method to track plan progress and effectiveness.    
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• Final Project Report: A final Salmon Response Plan Report was prepared that 
incorporated all the project team�s work and products.  This report outlined what 
had been accomplished and provided a strong base on which to move forward 
toward implementing the proposed options and preparing the ESA Section 4(d) Rule 
report to be submitted to NOAA Fisheries for compliance approval. 

FUTURE STEPS 

Before the City can submit its ESA 4(d) Rule plan to NOAA Fisheries there are a number of 
key activities that need to be addressed.  The following are a list of these key activities.  

• Select and Implement ESA Options: the City Council will need to formally adopt the 
proposed ESA 4(d) Rule options identified in this report.  NOAA Fisheries requires 
that the ESA program be implemented to demonstrate that it is complying with the 
ESA 4(d) Rule.  A number of the options are already being implemented as part of 
other programs, but there are options that cannot be implemented until they are 
adopted by the City Council. Once formally adopted the City will need to outline 
an implementation schedule and initiate implementation for those options that are 
note already underway. 

• Initiate the Monitoring Program: The monitoring program will need to be activated 
to provide the feedback support necessary to assess program effectiveness.   

• Land Development Code Update: the City is in the process of updating its land 
development code (LDC) to incorporate a number of environmentally sound 
programs and policies into its development standards.  The Stormwater Master Plan, 
results of the Significant Natural Features (Goal 5) Project and the ESA Salmon 
Response Plan need to be incorporated into the LDC.  By doing so the City can 
certify that relevant options have been incorporated into the land development 
standards.   

• Comprehensive Plan Update: It will be important for the City to incorporate relevant 
elements into the City�s comprehensive plan.  A number of the identified options 
are related to city planning policies and zoning.  While comprehensive planning 
revisions do not have to be completed, a process should be outlined or underway 
that the 4(d) Rule report can identify.  

• Integration of ESA Plan and data, Stormwater Master Plan, and Significant Natural 
Features (Goal 5) data: There are two other related projects that should be integrated 
with the ESA Salmon Response Plan.  While they may have been initiated under 
different authorities, they are related because they address water quality and natural 
resource features that the ESA program identifies as important for preserving and 
improving chinook salmon habitat.  While there are a number of good reasons why 
they should be integrated, from the ESA 4(d) Rule program standpoint integration 
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will demonstrate to NOAA Fisheries that the City is taking a comprehensive 
approach, which will increase the likelihood of success.  

• National Environmental Policy Act (NEPA): According to NOAA Fisheries an 
environmental impact analysis will need to be prepared to accompany the ESA 4(d) 
Rule Plan submission.  It is unclear at this point whether the environmental impact 
analysis will have to be prepared by the submitting jurisdiction (Corvallis) or by the 
Federal Agency.  Corvallis staff and the consultants met with NOAA Fisheries 
officials in late Fall 2002 and Spring 2003 to discuss the environmental 
documentation requirement.  At that time NOAA Fisheries was considering the 
preparation of a programmatic environmental impact statement (EIS) that would 
address the ESA 4(d) Rule Limit 12 that Corvallis was to submit.  NOAA Fisheries 
could not provide a completion date because they had not yet scheduled the EIS 
work.  One option that NOAA Fisheries suggested was that the City could prepare 
the EIS on its own and submit it with the ESA 4(d) Rule.  The environmental 
documentation would take the City some time and expense to prepare.  As of the 
date of this report, the City has not decided whether they will prepare it. 

• Prepare ESA 4(d) Report: Once the above key steps are completed the City will need 
to submit the ESA 4(d) Rule Report to NOAA Fisheries. The report must address how 
the City�s program will meet each of the 12 limits outlined in the ESA 4(d) Rule 
Limit 12 (Municipal Commercial Residential Industrial or MRCI) development 
program. It will be important to demonstrate that all the programs combined satisfy 
all the Limit 12 limits. 

These are the key future steps that will need to be taken to meet the City�s goals and 
comply with the ESA 4(d) Rule.  They will build on the foundation that has been prepared 
up to this point.   
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LIST OF ABBREVIATIONS AND DEFINITIONS 

Adaptive Management: a type of natural resource management in which decisions are 
made as part of an ongoing science-based process. Adaptive management involves testing, 
monitoring, and evaluating applied strategies, and incorporating new knowledge into 
management approaches that are based on scientific findings and the needs of society. 
Results are used to modify management policy, strategies and practices. 

Anoxia: Lack of oxygen 

DSL: Oregon Department of State Lands 

Ecoregion: An area over which the climate is sufficiently uniform to permit development of 
similar ecosystems on sites that have similar properties. Ecoregions contain many 
landscapes with different spatial patterns of ecosystems. 

EFH: Essential Fish Habitat.  Congress defines EFH as "those waters and substrate necessary 
to [all Federally Managed] fish for spawning, breeding, feeding, or growth to maturity" (16 
U.S.C. 1802(10)).  In Section 303(a)(7) of the amended Magnuson-Stevens Act, Congress 
directs the National Marine Fisheries Service (NMFS) and the eight regional Fishery 
Management Councils, under the authority of the Secretary of Commerce, to 1) Describe 
EFH and identify EFH in each fishery management plan, 2) Minimize to the extent 
practicable the adverse effects of fishing on EFH, and, 3) Identify other actions to 
encourage the conservation and enhancement of EFH.  The mandate also includes the 
development of conservation and enhancement activities for non-fishing related adverse 
impacts to designated EFH areas.  Review of impacts and recommendation for conservation 
and enhancement of EFH is typically integrated into the existing environmental review 
procedures in accordance with the National Environmental Policy Act, Endangered Species 
Act, or Fish and Wildlife Coordination Act.  While state and local actions that may 
adversely affect EFH do not require consultation under the Magnuson-Stevens Act, NMFS 
must provide Conservation Recommendations for these actions that would adversely affect 
EFH, if NMFS becomes aware of such actions.  However, where proposed state and local 
actions have an impact on ESA listed anadromous fish such as Upper Willamette River 
Spring Chinook, NMFS has regulatory authority and therefore must review and provide 
conservation recommendations, unless the jurisdiction has an approved ESA Section 4(d) 
Rule Plan. 

Endangered Species Act:  See ESA 

ESA:  Endangered Species Act.  A 1973 Federal law, amended in 1978 and 1982, to protect 
troubled species from extinction. The NOAA Fisheries and U.S. Fish and Wildlife Service 
(USFWS) decide whether to list species as threatened or endangered. Federal agencies 
must avoid jeopardy to and aid the recovery of listed species.  

Essential Fish Habitat:  See EFH 
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ESU:  Evolutionarily Significant Unit.  ESU is defined as a population that 1) is substantially 
and reproductively isolated from specific populations and 2) represents an important 
component in the evolutionary legacy of the species. Information that can be useful in 
determining the degree of reproductive isolation includes incidence of straying, rates of 
recolonization, degree of genetic differentiation, and physical or ecological barriers to 
migration. Insight into evolutionary significance can be provided by data on genetic and 
life-history characteristics, habitat differences, and the effects of stock transfers or 
supplementation efforts 

Eutrophication: A process whereby a water body is becoming rich in nutrients, organic 
materials, and productivity.   

Evolutionarily Significant Unit:  See ESU 

Hortonian:  Overland flow of water. 

Hydrograph: A graph that illustrates the relation of discharge, stage velocity or other water 
component with time, for a given point on a stream. 

Mosaic:  A pattern of vegetation across a landscape.  

National Marine Fisheries Service:  See NOAA Fisheries 

National Oceanic and Atmospheric Administration National Marine Fisheries Service:  
See NOAA Fisheries 

NMFS: see NOAA Fisheries 

NOAA Fisheries: National Oceanic and Atmospheric Administration National Marine 
Fisheries Service, part of the U.S. Department of Commerce.  The Administration is 
dedicated to protecting and preserving our nation's living marine resources through 
scientific research, fisheries management, enforcement, and habitat conservation, including 
anadromous fish.  Anadromous fish are born in fresh water, migrate to the ocean to grow 
into adults, and then return to fresh water to spawn.  Among NOAA Fisheries� duties is 
responsibility for enforcing the Endangered Species Act (ESA) for listed marine and 
anadromous species including the Upper Willamette River Spring Chinook, which are 
listed as threatened under the ESA. 

Oregon Department of State Lands:  See DSL 

PFC: Properly Functioning Condition.  Refers to an optimum state of aquatic habitat health 
as defined by the National Marine Fisheries Service. Presence of properly functioning 
conditions can enhance the long-term survival of anadromous salmonids.  This optimum 
state of stream health is identified by key variables that provide the best possible 
environment for fish (e.g., Water temperature, Canopy cover, Sediment, Instream large 
wood, Large wood recruitment, Pool frequency, Pool quality). 
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Properly Functioning Condition:  See PFC 

Take: As defined in the definitions of the ESA (Section 3 (19)) means to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture, or collect; or to attempt to engage in any 
such conduct. 

Top-of-bank: Pont on a stream bank that corresponds to the high water mark for normal 
streamflows. 

U.S. Fish and Wildlife Service:  See USFWS 

USFWS: U.S. Fish and Wildlife Service.  The USFWS is an agency in the Department of the 
Interior that conserves and protects fish and wildlife and their habitats.  With respect to the 
Endangered Species Act (ESA) the Agency along with NOAA Fisheries shares responsibility 
for administration of ESA.  Whereas, though, NOAA Fisheries is responsible for ESA listed 
marine and anadromous species, USFWS is responsible for non-anadromous fish species, 
plants, and terrestrial wildlife. 

Weighting: a method of rating the degree of importance of a factor or variable. 
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Figure 3
Stream Reaches with 400-foot Stream Corridor
Evaluation Area Identified

NRPS Project: City of Corvallis ESA Salmon Response Plan; NRPS Project #10010 8/16/2004



PATHWAY ANALYSIS - COMPREHENSIVE PLAN
Direct Channelization

Def./Quant. Direct Barriers

Def./NonQ Direct Buffers City=3 Chronic=3 High=3
Cond/Q. Indirect Contaminants Reach=2 Episodic=2 Medium=2
Cond/NQ Indirect Impervious Surfaces Point=1 Once =1 Low=1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LI DOC Chapter Name Sect # Sect. Name Description Discussion/Justification Filter  Impact Pathway/Conveyance +/-/0 (a) Mag. (b) Dur. (c) Int. (d) ST Tot.
1 CCP Art. 3 - Land Use 

Guidelines
3.2.1 General Land 

Use
3.2.1 The desired land use pattern 
within the Corvallis Urban Growth 
Boundary will emphasize 
preservation of significant open 
space and natural features.

1 - Natural features include surface waters, riparian areas, wetlands and 
drainageways. Open space and natural features act as buffers that filter 
contaminants and reduce streambank erosion. Preservation of open space and 
natural features also will reduce sources of contaminants and impervious 
surfaces within the watershed.  

10(a) - Positive: Preserving vegetation helps maintain the water cycle in an 
urbanized setting.
11(b) - City: The policy applies to all land division.
12(c) - Chronic: Preservation of natural features will persist for years.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Direct Contaminants POS 3 3 1 7 7

2 CCP Art. 3 - Land Use 
Guidelines

3.2.7 General Land 
Use

All special developments, lot 
development options, 
intensifications, changes or 
modifications of nonconforming 
uses, Comprehensive Plan 
changes, and district changes 
shall be reviewed to assure 
compatibility with less intensive 
uses and potential uses on 
surrounding lands.  Impacts of the 
following factors shall be 
considered:
A. basic site design (i.e., the 
organization of uses on a site and 
its relationship
to neighboring properties);
B. visual elements (i.e., scale, 
structural design and form, 
materials, etc.);
C. noise attenuation;
D. odors and emissions;
E. lighting;
F. signage;
G. landscaping for buffering and 
screening;
H. transportation facilities; and
I. traffic and offsite parking 
impacts.

1 - No mention of impact on water quality or stream habitat. 

10(a) - Neutral: No mention of impact on water quatliy or stream habitat.
11(b) - City: The policy applies throughout the City.
12(c) - NA
13(d) - NA

D/N Indirect NA NTRL 0 0 0 0 0

3 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.2.2 General Natural 
Features, Land, 
and Water 
Resources

Natural features and areas 
determined to be significant shall 
be preserved, or have their losses 
mitigated, and/or be reclaimed. 
The City may use conditions 
placed upon development of such 
lands, private nonprofit efforts, 
and City, state, and federal 
government programs to achieve 
this objective.

1 - This policy statement signifies the City's intent to protect or mitigate loss of 
natural features that contribute to PFC.

10(a) - Positive: Policy's purpose is to protect or maintain natural features.
11(b) - City: The policy applies City-wide.
12(c) - Chronic: The policy statement is a long-term goal.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect NA POS 3 3 1 7 7
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PATHWAY ANALYSIS - COMPREHENSIVE PLAN
Direct Channelization

Def./Quant. Direct Barriers

Def./NonQ Direct Buffers City=3 Chronic=3 High=3
Cond/Q. Indirect Contaminants Reach=2 Episodic=2 Medium=2
Cond/NQ Indirect Impervious Surfaces Point=1 Once =1 Low=1
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Formatted Response to two key questions: 

1) What is the relationship between the source use or activity, the pathway, 
and the habitat? 

2) What is the rationale for scoring this specific pathway for the following parameters; +/-
/0 (Col.10 a), Mag.(Col.11 b), Dur. (Col.12 c), Intensity (Col.13 d)?

Summary and description of relevant 
indicators (uses, activity, or 
standards) impacting habitat

D
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D

4 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.3.1 Agricultural and 
Forestry 
Resource Lands

Preserves high-quality agricultural 
and forest land near the City and 
outside the Urban Growth 
Boundary.

1 - No mention is made of impact on water quality or stream habitat. 

10(a) - Neutral: No mention is made of impact on water quality or stream 
habitat.
11(b) - City: The policy applies to throughout the City.
12(c) - NA
13(d) - NA

D/N Indirect NA NTRL 0 0 0 0 0

5 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.3.2 Agricultural and 
Forestry 
Resource Lands

Protects agricultural land abutting 
the Urban Growth Boundary until 
need for urban land arises.

FRINGE NA Indirect NA POS 0 0 0 0 0

6 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.3.3 Agricultural and 
Forestry 
Resource Lands

Protects forestlands abutting the 
Urban Growth Boundary until 
need for urban land arises.

FRINGE NA Indirect NA POS 0 0 0 0 0

7 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.3.4 Agricultural and 
Forestry 
Resource Lands

The ecosystems services and 
open space values of agricultural 
and forest lands shall be a strong 
consideration before approving a 
change in land use designation.

FRINGE NA Indirect NA POS 0 0 0 0 0

8 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.3.5 Agricultural and 
Forestry 
Resource Lands

A buffer between urban 
development and resource land 
shall be provided to protect Open 
Space - Agriculture and Open
Space - Conservation lands. 

For forest and agricultural uses 
that currently exist on non-open-
space designated lands, 
transitional buffering shall be 
provided to address compatibility 
concerns.

FRINGE NA Indirect Impervious Surfaces POS 0 0 0 0 0

9 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.4.1 Aggregate, Gas, 
and Oil 
Resources

The City...supports reasonable 
efforts of Benton and Linn 
counties in ensuring the 
availability of rock mineral 
resources. The relationship 
between the demand for the 
resource and the amount of land 
planned and zoned for sand and 
gravel extraction and processing 
should be closely monitored.

1 - Policy states an intent to monitor demand for mineral resources.  

10(a) - Neutral: No mention is made of impact on water quality or stream 
habitat.
11(b) - NA
12(c) - NA
13(d) - NA

C/N Indirect Contaminants NTRL 0 0 0 0 0
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1) What is the relationship between the source use or activity, the pathway, 
and the habitat? 

2) What is the rationale for scoring this specific pathway for the following parameters; +/-
/0 (Col.10 a), Mag.(Col.11 b), Dur. (Col.12 c), Intensity (Col.13 d)?
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10 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.4.2 Aggregate, Gas, 
and Oil 
Resources

Except for existing mining 
operations, mineral extraction 
within the Urban Growth Boundary 
shall be prohibited.

1 - This policy statement prohibits new mining within the City. Mining activity 
results in contamination of surface waters and/or runoff  that comes in contact 
with mine tailings and other mining byproducts. Contaminated waters affect 
stream habitat.

10(a) - Positive: The policy prohibits new mining.
11(b) - City: The policy applies City-wide.
12(c) - Chronic: The policy is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

D/Q Indirect Contaminants POS 3 3 1 7 7

11 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.4.3 Aggregate, Gas, 
and Oil 
Resources

For land in the Urban Growth 
Boundary but under County 
jurisdiction, the City shall review 
any application for mining 
operations to ensure that negative 
environmental impacts are 
minimized.

FRINGE NA Direct Contaminants POS 0 0 0 0 0

12 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.4.4 Aggregate, Gas, 
and Oil 
Resources

Natural gas extraction should not 
be a permitted use within the 
Urban Growth Boundary.

1 - This policy statement prohibits natural gas extraction within the City. Such 
activity may result in contamination of runoff and surface waters from 
equipment used to drill for natural gas. Contaminated water affects stream 
habitat.

10(a) - Positive: The policy prohibits natural gas extraction.
11(b) - City: The policy applies City-wide.
12(c) - Chronic: The policy is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

D/Q Indirect Contaminants POS 3 3 1 7 7

13 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.5.1 Density 
Transfer and 
Transfer of 
Development 
Rights

The City shall encourage the use 
of density transfers as a means of 
preventing the development of 
significant resource sites and 
potentially hazardous locations, of 
mitigating the potential negative 
effects of hillside development, 
and/or of maximizing the 
availability of open space.

1 - This statement helps protect sensitive natural areas by allowing 
development rights to be transferred. Protecting sensitive lands from 
development can reduce erosion and sedimentation of surface water and 
stream habitat caused by clearing and construction. By protecting hillsides, the 
potential for landslides also is diminished. 

10(a) - Positive: The policy protects sensitive lands.
11(b) - Reach: The policy applies to significant resource sites.
12(c) - Chronic: The transfer of development rights is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

14 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.2 Hillsides Development on hillsides shall not 
endanger life and property nor 
land and aquatic resources 
determined to be environmentally 
significant.

1 - This policy restricts hillside development to protect natural resources. 
Protecting hillsides from development can reduce erosion and sedimentation of 
surface water and stream habitat caused by clearing and construction. By 
protecting hillsides, the potential for landslides also is diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6
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15 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.3 Hillsides Tree-covered hillsides within the 
City Limits shall retain a tree-
covered appearance prior to 
development review. Selective 
logging could be permitted with a 
City-approved plan that assures 
hillsides within the City Limits 
retain a tree-covered appearance. 
On these hillsides, clear-cuts and 
other significant tree removal 
should not be permitted prior to 
development.

1 - This policy restricts tree removal on hillsides. Protecting hillsides from tree 
removal reduces erosion and sedimentation of surface water and stream 
habitat caused by tree removal. By protecting hillsides, the potential for 
landslides also is diminished. 

10(a) - Positive: The policy protects hillsides from excessive tree removal.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

16 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.5 Hillsides On tree-covered hillsides, 
development shall be designed to 
preserve as many trees as
possible; tree removal shall be 
consistent with the approved 
development plan.

1 - This policy restricts hillside development in order to protect natural 
resources. Protecting hillsides from development can reduce erosion and 
sedimentation of surface water and stream habitat caused by clearing and 
construction. By protecting hillsides, the potential for landslides also is 
diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

17 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.6 Hillsides On tree-covered hills, the design 
of dwellings and their placement 
shall be planned to retain a 
sufficient number of trees to 
preserve a green, tree-covered 
hillside appearance. 

If a proposed development pattern 
would result in the loss of a tree-
covered hillside appearance, 
assuming the development plan 
has been designed to minimize 
the loss of existing trees to the 
extent that it is safe and 
practicable, the development may 
proceed, provided the following 
provisions are met: (1) the loss of 
trees is further minimized by 
development techniques such as 
clustering; and (2) a sufficient 
number of new trees are planted 
to recreate (at maturity) a green, 
tree-covered hillside appearance.

1 - This policy restricts hillside development to protect natural resources. 
Protecting hillsides from development can reduce erosion and sedimentation of 
surface water and stream habitat caused by clearing and construction. By 
protecting hillsides, the potential for landslides also is diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6
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18 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.9 Hillsides Where development of hillsides 
occurs, removal of vegetation will 
be minimized to control erosion. 
Vegetation disturbed during 
development shall be replaced or 
enhanced through landscaping.

1 - This policy minimizes the removal of vegetation on hillsides and require 
developers to reestablish vegetation on disturbed lands. Protecting hillsides 
from development can reduce erosion and sedimentation of surface water and 
stream habitat caused by clearing and construction. By protecting hillsides, the 
potential for landslides also is diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

19 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.13 Hillsides The City shall encourage the use 
of density transfer to retain the 
open space character of that part 
of Locke Cemetery Hill that has 
been determined to be significant. 
If density transfer is not used, 
development shall retain sufficient 
vegetation to maintain tree canopy 
on the hillside.

1 - This policy identifies significant hillside areas and restricts removal of the 
tree canopy. Protecting hillsides from development can reduce erosion and 
sedimentation of surface water and stream habitat caused by clearing and 
construction. By protecting hillsides, the potential for landslides also is 
diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

20 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.14 Hillsides The maximum residential density 
for the area between Chip Ross 
Park and Jackson Creek shall be 
two units per acre. The City shall 
encourage density transfer on 
existing large lots on the east and 
south slopes of IV Hill that have 
been designated for residential 
development to areas below the 
identified hillside open space 
resource area.

1 - This policy establishes a maximum development density within a specific 
area to protect open space resources. Protecting open space  from 
development can reduce erosion and sedimentation of surface water and 
stream habitat caused by clearing and construction.   

10(a) - Positive: The policy protects open space from development.
11(b) - Reach: The policy applies to a specific area.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

D/N Indirect Contaminants POS 2 3 1 6 6

21 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.15 Hillsides Tree canopy sufficient to maintain 
the visual appearance of a tree-
covered hill shall be preserved on 
Timberhill Ridge.

1 - This policy identifies significant hillside areas and restricts removal of the 
tree canopy. Protecting hillsides from development can reduce erosion and 
sedimentation of surface water and stream habitat caused by clearing and 
construction. By protecting hillsides, the potential for landslides also is 
diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

22 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.16 Hillsides Areas with slopes greater than 
20% on the west side of Witham 
Hill, as identified in the Open 
Space - Hillside Report 
(November 1983), shall be 
retained in Open Space - 
Conservation uses.

1 - This policy identifies significant hillside areas for protection. Protecting 
hillsides from development can reduce erosion and sedimentation of surface 
water and stream habitat caused by clearing and construction. By protecting 
hillsides, the potential for landslides also is diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

D/Q Indirect Contaminants POS 2 3 1 6 6
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23 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.18 Hillsides Development on Double Hill shall 
maintain a sufficient number of 
trees to preserve the existing tree 
canopy.

1 - This policy identifies significant hillside areas and restricts removal of the 
tree canopy. Protecting hillsides from development can reduce erosion and 
sedimentation of surface water and stream habitat caused by clearing and 
construction. By protecting hillsides, the potential for landslides also is 
diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

24 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.6.19 Hillsides While development of the 
Philomath - Corvallis Hill is 
permitted, development shall 
maintain a sufficient number of 
trees to preserve the existing tree 
canopy.

1 - This policy identifies significant hillside areas and restricts removal of the 
tree canopy. Protecting hillsides from development can reduce erosion and 
sedimentation of surface water and stream habitat caused by clearing and 
construction. By protecting hillsides, the potential for landslides also is 
diminished. 

10(a) - Positive: The policy protects hillsides from development.
11(b) - Reach: The policy applies to hillsides.
12(c) - Chronic: Protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants POS 2 3 1 6 6

25 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.7.3 Natural Hazards When natural hazards are 
identified, the City shall require 
that special design considerations 
and construction measures be 
taken to offset the soil and 
geologic constraints present to 
protect life and property, and to 
protect environmentally hazardous 
areas.

1 - This policy requires special design and construction techniques to offset soil 
and geologic constraints. Design and development techniques can reduce 
erosion and sedimentation of surface water and stream habitat caused by 
clearing and construction. These techniques also help reduce the potential for 
landslides.

10(a) - Positive: The policy reduces erosion, sedimentation, and landslide 
potential.
11(b) - Reach: The policy applies to constrained soils and geology.
12(c) - Chronic: The techniques are long-term.
13(d) - Low: Construction techniques are costly and are implemented as a last 
resort. 

C/N Indirect Contaminants POS 2 3 1 6 6

26 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.7.6 Natural Hazards Benton County, the Oregon 
Department of Forestry, and the 
City of Corvallis shall work to 
identify Wildfire Hazard Zones 
within the Urban Growth Boundary 
and implement appropriate 
development standards.

1 - This policy establishes a mechanism to implement development standards 
to mitigate wildfire hazards. Development standards are not identified, so the 
impacts on stream habitat are unknown.

10(a) - Neutral: The impacts on stream habitat are unknown.
11(b) - NA
12(c) - NA
13(d) - NA

C/N Indirect Contaminants NTRL 0 0 0 0 0
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27 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.8.1 Floodplains and 
Flood Hazards

Development in the floodway 
fringe shall be controlled by local 
regulations to minimize potential 
damage (onsite, upstream, and 
downstream) to life and property; 
to allow for transport of flood 
waters; and to protect the 
economic, environmental, and 
open space qualities of the land 
and adjacent water bodies.

1 - This policy minimizes damage to the environmental qualities of the land and 
waters of the floodway fringe. Such protection minimizes direct impacts on 
stream habitat and water quality by essentially acting as a protective buffer. 
Contaminants, channelization, barriers, and impervious surfaces might all be 
reduced by this section. Minimizing development impact on the floodway fringe 
also may help protect fish habitat by maintaining shade along fish-bearing 
waters, which helps maintain suitable water temperatures.  

10(a) - Positive: The policy minimizes direct impacts of development within the 
floodway.
11(b) - Reach: The policy applies to only to the floodway fringe.
12(c) - Chronic: The policy is long-term.
13(d) - High: Without such restrictions, impact on habitat might be severe.

C/N Direct Multiple POS 2 3 3 8 8

28 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.8.3 Floodplains and 
Flood Hazards

Development shall be prohibited 
within the floodway, except 
bridges, public utilities, and 
seasonal and other temporary 
water-related uses that do not 
significantly alter the patterns of 
floodwater flows.

1 - This policy prohibits most development within the floodway. Such protection 
minimizes direct impacts on stream habitat and water quality by essentially 
acting as a protective buffer. Contaminants, channelization, barriers, and 
impervious surfaces might all be reduced by this section.  Minimizing 
development impact on the floodway fringe also may help protect fish habitat 
by maintaining shade along fish-bearing waters, which helps maintain suitable 
water temperatures.  

10(a) - Positive: The policy minimizes direct impacts of development within the 
floodway.
11(b) - Reach: The policy applies only to the floodway.
12(c) - Chronic: The policy is long-term.
13(d) - High: Without such restrictions, impact on habitat might be severe.

C/N Direct Multiple POS 2 3 3 8 8

29 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.9.1 Water 
Resources

Significant watercourses, lakes, 
and wetlands shall be preserved 
or have their losses mitigated in 
order to maintain clean water, 
support natural vegetation, protect 
the aquatic habitat, retain existing 
significant public vistas, and 
provide wildlife habitat and 
recreation sites. Site-specific 
buffering and setback 
requirements may be required, as 
necessary, to achieve protection.

1 - This policy requires preservation or mitigation of watercourses, lakes, and 
wetlands and provides for the use of buffers or setbacks to achieve water 
resource protection. Such protection minimizes direct impacts on stream 
habitat and water quality. Contaminants, channelization, barriers, and 
impervious surfaces might all be reduced or avoided by this section. Minimizing 
development impact on such water resources also may help shade fish-bearing
waters, which helps maintain water temperatures suitable for fish habitat.  

10(a) - Positive: The policy minimizes direct impacts of development on water 
resources.
11(b) - Reach: The policy applies only to watercourses, lakes, and wetlands.
12(c) - Chronic: The policy is long-term.
13(d) - High: Without such restrictions, impact on habitat might be severe.

C/N Direct Buffers POS 2 3 3 8 8

30 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.3 Urban Streams 
and Other 
Drainageways

Significant drainageways shall be 
kept in a natural state to protect 
tree lines, maintain their natural 
functions, and enhance native 
plant species to the maximum 
extent practicable.

1 - This policy protects drainageways to maintain their natural functions. Such 
protection minimizes impacts on surface waters and water quality. Minimizing 
impact on such water resources also may help maintain water temperatures 
suitable for fish habitat.  

10(a) - Positive: The policy minimizes the impact of development on water 
resources.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Without such restrictions, habitat would be affected.

C/N Direct Buffers POS 2 3 2 7 7

11/20/01 Page 7 of 20



PATHWAY ANALYSIS - COMPREHENSIVE PLAN
Direct Channelization

Def./Quant. Direct Barriers

Def./NonQ Direct Buffers City=3 Chronic=3 High=3
Cond/Q. Indirect Contaminants Reach=2 Episodic=2 Medium=2
Cond/NQ Indirect Impervious Surfaces Point=1 Once =1 Low=1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LI DOC Chapter Name Sect # Sect. Name Description Discussion/Justification Filter  Impact Pathway/Conveyance +/-/0 (a) Mag. (b) Dur. (c) Int. (d) ST Tot.

To
ta

l S
co

reDurationMagnitude

im
pa

ct
 o

n 
PF

C
PO

S 
- P

os
iti

ve
N

EG
 - 

N
eg

at
iv

e
N

TR
L 

- N
eu

tra
l Intensity

(impact on 
Habitat)

Su
bt

ot
al

Enter relevant data directly from development code

Li
ne

 It
em

 
R

ef
er

en
ce

 
N

um
be

r
Formatted Response to two key questions: 

1) What is the relationship between the source use or activity, the pathway, 
and the habitat? 

2) What is the rationale for scoring this specific pathway for the following parameters; +/-
/0 (Col.10 a), Mag.(Col.11 b), Dur. (Col.12 c), Intensity (Col.13 d)?

Summary and description of relevant 
indicators (uses, activity, or 
standards) impacting habitat

D
oc

um
en

t I
D

31 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.4 Urban Streams 
and Other 
Drainageways

Within the Urban Growth 
Boundary, drainageway 
dedications adequate for flood 
protection, conveyance of 
stormwater, channel access, 
maintenance protection of riparian 
environment, and channel 
migration shall be secured along 
all open drainageways needed for 
public conveyance of stormwater 
prior to or at the time of 
development. In already 
developed areas where 
dedications may not be possible, 
an easement may be pursued in 
lieu of a dedication.

1 - This policy protects drainageways to maintain their natural functions. Such 
protection minimizes impacts on surface waters and water quality. Minimizing 
impact on such water resources also may help maintain water temperatures 
suitable for fish habitat.  

10(a) - Positive: The policy minimizes impact of development on water 
resources.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Without such restrictions, habitat would be affected.

C/N Direct Buffers POS 2 3 2 7 7

32 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.5 Urban Streams 
and Other 
Drainageways

To minimize the negative impacts 
of development, stormwater runoff 
after development should be 
managed to produce no 
significantly greater peak flow 
rates than prior to development 
unless more appropriate 
provisions are identified in 
adopted comprehensive 
stormwater management plans.

1 - This policy sets a "no greater impact" development standard for stormwater 
quantity. Such a policy will help limit "flash" effects such as channel and 
streambank erosion and sedimentation often caused by impervious surfaces.  

10(a) - Positive: The policy minimizes impact of development on water 
resources.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Without such restrictions, habitat would be affected.

C/N Direct Impervious Surfaces POS 2 3 2 7 7

33 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.6 Urban Streams 
and Other 
Drainageways

To minimize the negative impacts 
of development, stormwater runoff 
after development should be 
managed to produce no significant 
reduction of water quality than 
prior to development unless more 
appropriate provisions are 
identified in adopted 
comprehensive stormwater 
management plans.

1 - This policy sets a "no greater impact" development standard for stormwater 
quality. Such a policy will help limit contamination of surface water caused by 
land uses and activities, and erosion and sedimentation caused by construction
and development. 

10(a) - Positive: The policy minimizes the impact of development on water 
resources.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Without such restrictions, habitat would be affected.

C/N Direct Contaminants POS 2 3 2 7 7

34 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.7 Urban Streams 
and Other 
Drainageways

Grading and filling in 
drainageways shall be regulated 
to prevent negative impact on the 
channel, floodway and floodplain, 
riparian habitat, wetlands, and 
other properties. Where 
drainageways are disturbed 
through development, the 
developer shall return the 
drainageway to its natural state, to 
the extent practicable.

1 - This policy restricts drainageways from grading and filling. The policy will 
help limit contamination of surface water caused by development and related 
activities. The policy should prevent sedimentation from harming stream 
habitat. 

10(a) - Positive: The policy protects riparian habitat from grading and filling.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Without such restrictions, habitat would be affected.

C/N Direct Multiple POS 2 3 2 7 7
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35 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.8 Urban Streams 
and Other 
Drainageways

Negative impacts on habitat and 
migration corridors for birds, 
wildlife, aquatic life, and on open 
space and the recreation qualities 
of significant drainageways shall 
be minimized.

1 - This policy protects drainageways from grading and filling. The policy will 
help limit contamination of surface water caused by development and related 
activities. The policy should prevent sedimentation from harming stream 
habitat. 

10(a) - Positive: Protects riparian habitat from grading and filling.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Without such restrictions, habitat would be affected.

C/N Direct Buffers POS 2 3 2 7 7

36 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.9 Urban Streams 
and Other 
Drainageways

Drainageways can be used as trail 
corridors but trails must be 
designed and constructed to 
minimize impacts on the natural 
drainageway, to the maximum 
extent practicable.

1 - This policy permits trial corridors to be constructed along drainageways, if 
impacts are minimized. The policy allows impacts of a use, trail corridors, along 
drainageways. 

10(a) - Negative: Permits negative impacts of trail corridors.
11(b) - Reach: The policy applies only to drainageways and trail corridors.
12(c) - Chronic: The policy is long-term.
13(d) - Low: The policy allows only minimal impacts from trail corridors. 

C/N Direct Buffers NEG 2 3 1 6 6

37 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.10 Urban Streams 
and Other 
Drainageways

The City shall work with Benton 
County to adopt a cooperative 
program that implements 
standards for management of 
vegetation, such as removal of 
detrimental vegetation and 
preservation of beneficial 
vegetation along significant 
drainageways within the City 
Limits and Urban Growth 
Boundary.

1 - The policy allows management of beneficial and detrimental vegetation 
along drainageways, which protects them from erosion. It allows direct habitat 
management to provide instream structures that provide fish refuge. Vegetation
management can potentially provide shade to surface water that helps maintain
suitable water temperatures.    

10(a) - Positive: The policy permits vegetation management.
11(b) - Reach: The policy applies only to drainageways.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: Vegetation management can yield habitat benefits. 

C/N Direct Buffers POS 2 3 2 7 7

38 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.11 Urban Streams 
and Other 
Drainageways

If streams within the Urban 
Growth Boundary are declared 
water-quality limited by the 
Oregon Department of 
Environmental Quality, 
appropriate mitigation measures 
will be adopted.

1 - The policy commits the City to water-quality mitigation. Improved water 
quality results in better fish habitat.   

10(a) - Positive: The policy effectively establishes a low limit on water quality.
11(b) - Reach: Water-quality standards and mitigation are applied by reach.
12(c) - Chronic: The policy is long-term.
13(d) - Low: If waters are declared "water-quality limited," mitigation efforts may
improve water quality but are not likely to result in suitable fish habitat.

D/N Direct Contaminants POS 2 3 1 6 6

39 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.10.12 Urban Streams 
and Other 
Drainageways

The City shall develop a program 
to minimize the conveyance of 
detrimental sediments and 
pollutants from public streets into 
streams and drainageways.

1 - The policy commits the City to minimize the negative impacts of City streets 
on water-quality mitigation. Improved water quality results in better fish habitat.  

10(a) - Positive: The policy may result in significant improvements to water 
quality.
11(b) - City: Street system is City-wide.
12(c) - Chronic: The policy is long-term.
13(d) - High: The policy should result in a major reduction in contaminants that 
reach riparian habitat.

C/N Direct Contaminants POS 3 3 3 9 9
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40 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.1 Wetlands Consistent with state and federal 
policy, the City adopts the goal of 
no net loss of significant wetlands 
in terms of both acreage and 
function. The City shall comply 
with at least the minimum 
protection requirements of 
applicable state and federal 
wetland laws as interpreted by the 
state and federal agencies 
charged with enforcing those laws.

1 - The policy commits the City to comply with federal and state wetland 
regulations. Protecting wetlands improves water quality, resulting in better fish 
habitat.   

10(a) - Positive: The policy will lead to improvements in water quality.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: The policy should result in improvements to water quality.

C/N Direct Buffers POS 2 3 2 7 7

41 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.2 Wetlands During the City’s inventory 
process of evaluating Statewide 
Planning Goal 5 wetland 
resources, the City may wish to 
adopt additional standards for 
wetland protection such as, but 
not limited to, protection of fish 
and wildlife habitat; maintenance 
of water quality; hydrological 
control; contribution to open 
space; connectivity of hydrologic 
systems; and protection of 
significant plant and animal 
species (e.g., state laws regulate 
cuts and fills but not vegetation 
removal).

1 - This section enables the City to adopt standards in addition to Wetland Goal
5 standards, for example standards to protect water quality and fish and wildlife 
habitat. No tangible connection to fish habitat is made, but this section 
establishes authority to act and demonstrates intent to protect habitat 
resources.

10(a) - Neutral: The policy makes no tangible connection to fish habitat.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: The policy is long-term.
13(d) - Medium: The policy should result in improvements to water quality.

C/N Direct Buffers NTRL 0 0 0 0 0

42 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.8 Wetlands City wetland management plans 
for significant wetlands, as defined 
by the state through the statewide 
Planning Goal 5 process or by a 
formally adopted plan, shall 
require protection of those lands 
consistent with state provisions.

1 - The policy commits the City to enforce Goal 5 wetland protection by 
implementing the City wetlands management plans. Protected wetlands 
improve water quality and results in better fish habitat.   

10(a) - Positive: The policy may result in significant improvements to water 
quality.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

D/N Direct Buffers POS 2 3 2 7 7
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43 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.9 Wetlands To determine which wetland sites 
are significant, the City maintains 
the option to use either the 
statewide Planning Goal 5 "ESEE" 
methodology or the state's “safe 
harbor” methodology or a 
combination of both. The safe 
harbor approach utilizes criteria in 
the Oregon Freshwater Wetland 
Assessment Methodology 
Handbook to determine which 
wetlands are significant. Upon 
completion of this analysis and 
acceptance by the state, the City 
shall then protect those lands 
consistent with State 
Administrative Rules.

1 - The policy commits the City to protect significant wetlands consistent with 
State Administrative Rules. Protected wetlands improve water quality and 
result in better fish habitat.   

10(a) - Positive: The policy may result in significant improvements to water 
quality.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

C/N Direct Buffers POS 2 3 2 7 7

44 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.10 Wetlands City wetland management plans 
shall identify areas suitable for 
wetland restoration and possible 
use for offsite mitigation. The 
geographic area for mitigation 
may extend beyond the Urban 
Growth Boundary within the same 
drainage basin.

1 - Allows wetland mitigation outside the Urban Growth Boundary. The 
statement implies that wetlands lost within the City can be mitigated outside the
Urban Growth Boundary. No tangible connection to riparian habitat can be 
inferred.

10(a) - Neutral: The affects of the policy are unknown.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

C/N Direct Buffers NTRL 0 0 0 0 0

45 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.11 Wetlands Regarding significant wetlands 
downstream of development sites, 
the cumulative unavoidable losses 
of significant wetland acreage and 
function attributable to upstream 
development should be mitigated 
by the City. Such mitigation can 
be achieved, in part, through 
dedication of open space, 
drainageways, and related natural 
infrastructure.

1 - The policy protects wetlands from upstream development by mitigation. 
Protected wetlands improve water quality and result in better fish habitat.   

10(a) - Neutral: The affects of the policy are unknown.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

C/N Direct Buffers POS 0 0 0 0 0

46 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.12 Wetlands Development upslope of wetlands 
shall minimize interference with 
water patterns discharging to 
wetlands and shall minimize 
detrimental changes in water 
quality for waters discharging to 
wetlands.

1 - Protects natural functions of wetlands. Protected wetlands improve water 
quality and result in better fish habitat.   

10(a) - Positive: The policy maintains natural functions of wetlands.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

C/N Direct Buffers POS 2 3 2 7 7
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47 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.13 Wetlands Consistent with state and federal 
law, the City shall provide builders 
and developers notice of possible 
state and federal permit 
requirements when development 
review indicates that their site may 
have hydric soils or the site 
appears to be land identified on a 
state or federal wetland inventory.

1 - The policy protects wetlands from inadvertent destruction. Protected 
wetlands improve water quality and result in better fish habitat.   

10(a) - Positive: The policy protects wetlands.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

D/N Direct Buffers POS 2 3 2 7 7

48 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.11.14 Wetlands To resolve wetland issues as early 
as possible in the development 
application process on land with 
hydric soils, land with wetland 
vegetation, and/or land identified 
on a state or national wetland 
inventory, the City shall require a 
developer to submit, at the time of 
application, a wetland 
determination or delineation from 
a qualified consultant. This 
professional analysis shall be 
submitted concurrently to the City 
and to the Division of State Lands. 
The City shall request comment 
from the Division of State Lands 
on land development applications 
requiring a public hearing.

1 - This policy protects wetlands from inadvertent destruction. Protected 
wetlands improve water quality and result in better fish habitat.   

10(a) - Positive: The policy protects wetlands.
11(b) - Reach: The policy applies to wetlands.
12(c) - Chronic: Wetland protection is long-term.
13(d) - Medium: The policy should result in a reduction in contaminants that 
reach riparian habitat.

D/N Direct Buffers POS 2 3 2 7 7

49 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.12.1 Groundwater The City shall attempt to protect 
groundwater resources from 
pollution and damage through 
education, regulation, and 
example.

1 - This is a statement of intent to protect groundwater. It has no tangible 
connection to protection of habitat.

10(a) - Neutral: This statement of intent has no tangible connection to habitat.
11(b) - City: The policy applies City-wide.
12(c) - Chronic: Groundwater protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect NA NTRL 0 0 0 0 0

50 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.12.6 Groundwater The City and County shall work 
together to minimize adverse 
impacts on the quality and 
quantity of the area’s 
groundwater.

1 - This is a statement of intent to protect groundwater. It has no tangible 
connection to protection of habitat.

10(a) - Neutral: The statement of intent has no tangible connection to habitat.
11(b) - City: The statement of intent applies City-wide.
12(c) - Chronic: Groundwater protection is long-term.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect NA NTRL 0 0 0 0 0

51 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.13.2 Plant, Wildlife, 
and Fishery 
Resources

Development on land identified 
with significant plant communities, 
or significant fish and wildlife 
habitats, shall be planned to 
minimize the impact on the 
significant resources.

1 - Statement of intent to minimize impacts from development on significant 
natural plant communities and fish and wildlife habitat. This policy includes 
stream habitat. 

10(a) - Positive: The statement of intent is to protect stream habitat.
11(b) - Reach: The statement of intent applies to significant habitat.
12(c) - Chronic: The policy will persist until it is amended.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Direct Multiple POS 2 3 1 6 6
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52 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.13.3 Plant, Wildlife, 
and Fishery 
Resources

During the evaluation of City 
requirements for a drainageway 
dedication, the City shall pursue 
inclusion of an adequate amount 
of land adjacent to riparian zones 
to allow the area to continue to 
support a diversity of habitat.

1 - City intends to pursue drainageway dedications wide enough to support 
diverse habitat. Such dedications effectively buffer impacts on surface waters 
and water quality.  Riparian buffers also help maintain water temperatures 
suitable for fish habitat.  

10(a) - Positive: The policy protects stream habitat.
11(b) - Reach: The policy applies to significant habitat.
12(c) - Chronic: The policy will persist until it is amended.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Direct Buffers POS 2 3 1 6 6

53 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.13.4 Plant, Wildlife, 
and Fishery 
Resources

The City shall encourage the 
retention of large, varied habitat 
areas on private and public lands 
including inventoried plant 
communities.

1 - By encouraging the protection of large, varied habitat, the City protects 
naturally functioning systems. Naturally functioning systems help improve water
quality and protect stream habitat.

10(a) - Positive: The City encourages the protection of significant habitat.
11(b) - Reach: The policy applies to significant habitat.
12(c) - Chronic: The policy will persist until it is amended.
13(d) - Low: Policy alone is a weak tool to achieve results. 

C/N Indirect Buffers POS 2 3 1 6 6

54 CCP Art. 4 - Natural 
Features, Land, and 
Water Resources

4.13.6 Plant, Wildlife, 
and Fishery 
Resources

The City shall consider 
mechanisms such as density 
transfer and reduced densities as 
a means to protect significant 
plant, wildlife, and fish resources.

1 - The City encourages the transfer of development rights to minimize impacts 
from development to significant natural plant communities and fish and wildlife 
habitat. This policy includes stream habitat. 

10(a) - Positive: The transfer of development rights can be used to protect 
stream habitat.
11(b) - Reach: The policy applies to significant habitat.
12(c) - Chronic: The policy will persist until it is amended.
13(d) - Medium: Transfer of development rights can be used to protect 
significant habitat. 

C/N Indirect Contaminants POS 2 3 2 7 7

55 CCP Urban Amenities 5.2 Community 
Character

Both public and private properties 
located along entrance corridors 
to the City of Corvallis shall be 
attractively landscaped, left as 
open space, or maintained as 
active agricultural or forest lands.

1 - Property along entry corridors is to be left as open land. This policy reduces 
the amount of impervious surface allowed along entry corridors.  Impervious 
surfaces increase the rate of runoff, increase the temperature of stream waters,
concentrate pollutants, and interfere with groundwater recharge.  

10(a) - Positive: The policy reduces impervious surfaces.
11(b) - Reach: The policy applies only to entry corridors.
12(c) - Chronic: The policy will persist until it is amended.
13(d) - Low: Overall reduction of impervious surfaces based on policy is slight.

C/N Indirect Impervious Surfaces POS 2 3 1 6 6

56 CCP Urban Amenities 5.3.2 Urban Trees The community shall establish 
and maintain a tree planting 
program, particularly along street 
rights-of-way, parks, and 
parkways, in the downtown and 
other areas where buffers, 
separation, and beautification are 
appropriate and desirable. This 
program should provide for the 
planning, planting, and 
maintenance of trees.

1 - This tree planting policy will help prevent soil erosion and allow for aquifer 
recharge. Soil and vegetation filter some contaminants from surface water and 
groundwater, improving water quality and stream habitat. 

10(a) - Positive: Tree plantings reduce harmful impacts on stream habitat. 
11(b) - City: Tree plantings apply throughout the City. 
12(c) - Chronic: Trees and shrubs persist for years to come.
13(d) - Medium: Protecting vegetative cover and landscaped areas helps 
protect stream habitat. 

C/N Indirect Impervious Surfaces POS 3 3 2 8 8
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57 CCP Urban Amenities 5.5.4 Open Space Appropriate trails, creeks, 
drainageways, and other natural 
constraints shall have an Open 
Space - Conservation designation 
to ensure their protection and 
utilization for multiple uses.

1 - This open space conservation policy conserves porous surfaces, helps 
prevent soil erosion and sedimentation, and allows for aquifer recharge. Soil 
and vegetation filter some contaminants from surface and groundwater, 
improving water quality and stream habitat. 

10(a) - Positive: The open space designation protects habitat. 
11(b) - Reach: The policy applies only to designated areas. 
12(c) - Chronic: The open space designation should persist for years.
13(d) - Medium: Open space conservation helps protect stream habitat. 

C/N Indirect Impervious Surfaces POS 2 3 2 7 7

58 CCP Urban Amenities 5.5.15 Open Space The City shall establish vegetation 
management practices for open 
space that mitigate the 
uncontrolled spread of wildfire yet 
minimize the impacts on the 
natural habitat.

1 - Impact on habitat is minimized. Vegetation practices are not specified, so no
tangible connection to riparian habitat can be established.

10(a) - Neutral: No tangible connection to riparian habitat is established.
11(b) -  NA
12(c) -  NA
13(d) -  NA

C/N Indirect Contaminants NTRL 0 0 0 0 0

59 CCP Urban Amenities 5.6.12 Parks and 
Recreation

The Willamette riverfront is an 
important community asset and 
should be developed to protect its 
significant environmental features, 
allow for public access, park 
amenities, and places for 
recreational activities and events.

1 - This policy encourages the development of the Willamette riverfront as a 
significant environmental feature for public uses. Impact of this policy on 
habitat is unclear or ambiguous.

10(a) - Neutral: The impact on habitat is unclear.
11(b) - Reach: The policy applies only to Willamette riverfront. 
12(c) - Chronic: The policy will persist until amended.
13(d) - Unknown: The impact of the policy is unknown. 

C/N Direct Buffers NTRL 0 0 0 0 0

60 CCP Urban Amenities 5.6.14 Parks and 
Recreation

When developing plans for parks, 
the City’s goal is to design plans 
that meet the recreational needs 
of the community and protect the 
significant natural features of the 
park.

1 - This policy protects significant natural features of park land. Protecting 
natural features generally reduces impervious surfaces and maintains the 
functions of natural systems. Natural systems generally enhance stream 
habitat.

10(a) - Positive: Natural features help protect stream habitat.
11(b) - Reach: The policy applies only to significant natural features on park 
land. 
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The impact of the policy is limited in scope. 

C/N Indirect Impervious Surfaces POS 2 3 1 6 6

61 CCP Willamette River 
Greenway

6.2.1 Willamette 
River Greenway

The City and County shall balance 
the diverse and potentially 
conflicting uses of the Greenway 
by protecting, enhancing, and 
maintaining the natural, 
hydrological, scenic, historical, 
archaeological, agricultural, 
economic, and recreational 
qualities of lands along the river.

1 - The impact of this policy is unclear or ambiguous.

10(a) - Neutral: The impact of the policy on habitat is unclear.
11(b) - Reach: The policy applies only to areas in the Greenway. 
12(c) - Chronic: The policy will persist until amended.
13(d) - Unknown: The impact of the policy is unknown. 

D/N Direct NA NTRL 0 0 0 0 0
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62 CCP Willamette River 
Greenway

6.2.7 Willamette 
River Greenway

The City shall identify hazardous 
bank areas and suitable, 
environmentally sensitive 
mechanisms for riverbank 
stabilization.

1 - This policy minimizes impacts from bank stabilization. Bank stabilization 
minimizes soil erosion and helps protect water quality.  

10(a) - Positive: The policy stabilizes streambanks and protects water quality 
and habitat. 
11(b) - Reach: The policy only applies to the Greenway.
12(c) - Chronic: The policy will persist until amended.
13(d) - Medium: Stream stabilization protects habitat. 

D/N Direct Channelization POS 2 3 2 7 7

63 CCP Willamette River 
Greenway

6.2.8 Willamette 
River Greenway

The City shall protect and 
enhance the natural features and 
floodplain functions of City lands 
within the Willamette River 
Greenway on the east side of the 
river.

1 - This policy protects significant natural features of the Greenway. Protecting 
natural features generally reduces impervious surfaces and maintains the 
functions of natural systems. Maintaining natural systems generally protects 
stream habitat.

10(a) - Positive: Natural features help protect stream habitat.
11(b) - Reach: The policy applies only to significant natural features of the 
Greenway.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The impact of the policy is limited in scope. 

D/N Direct Impervious Surfaces POS 2 3 1 6 6

64 CCP Environmental Quality 7.2.5 Environmental 
Quality Policies

The City shall encourage the use 
of the most appropriate 
technology in all new 
developments and existing 
businesses and industries to 
comply with or exceed state and 
federal environmental standards.

1 - This policy encourages the use of new technologies to meet federal and 
state standards.  Federal and state standards include stream habitat and water 
quality. 

10(a) - Positive: Environmental standards help protect stream habitat.
11(b) - City: Policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The impact of the policy is limited in scope. 

C/N Indirect None POS 3 3 1 7 7

65 CCP Environmental Quality 7.2.6 Environmental 
Quality Policies

The City will encourage new 
development to be sensitive to the 
environment by having the 
development avoid significant 
negative impacts on air and water 
quality, noise or light pollution, 
and the hazards related to some 
types of waste materials.

1 - This policy encourages development to avoid significant impact on water 
quality and hazards related to waste material. It has the potential to reduce 
impacts from construction, such as soil erosion and sedimentation, and from 
contaminants such as hazardous waste.

10(a) - Positive: The policy helps protect stream habitat.
11(b) - City: The policy applies City-wide.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The impact of the policy is limited in scope. 

C/N Indirect None POS 3 3 1 7 7
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66 CCP Environmental Quality 7.5.3 Environmental 
Quality Policies

To improve water quality and 
quantity in the Corvallis area, the 
City will continue to develop 
regulations or programs to 
manage both point and non-point 
pollutants by increasing public 
awareness of techniques and 
practices private individuals can 
employ to help correct water 
quality and quantity problems; 
improving management of 
industrial, commercial, and 
agricultural operations to reduce 
negative water quality and 
quantity impacts; regulating site 
planning for new development and 
construction to better control 
drainage and erosion and to 
manage storm runoff; increasing 
storage and retention of storm 
runoff to lower and delay peak 
storm flows as appropriate; 
reducing street-related water 
quality and quantity problems; and 
increasing public awareness, 
minimizing the use and 
encouraging the appropriate 
disposal of polluting substances 
that affect surface and 
groundwater resources.

1 - This policy states that the City will develop broad-based efforts to prevent 
point and non-point pollution. Pollution prevention will improve water quality 
and, in so doing, improve stream habitat.

10(a) - Positive: The policy will improve water quality and habitat.
11(b) - City: The policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Medium: The policy is broad in scope.

C/N Indirect Multiple POS 3 3 2 8 8

67 CCP Environmental Quality 7.5.5 Environmental 
Quality Policies

The City shall attempt to limit 
unnecessary increases in the 
percentage of Corvallis' 
impervious surfaces.

1 - This policy states the City's intent to limit unnecessary increases in 
impervious surfaces. Impervious surfaces increase the rate of runoff, increase 
the temperature of stream waters, concentrate pollutants, and interfere with 
groundwater recharge. As worded, this policy is likely to yield little benefit to 
stream habitat.

10(a) - Neutral: This policy, though an affirmative statement, has no tangible 
effect.
11(b) - City: The policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Low:  Policy alone is a weak tool to achieve results. 

C/N Indirect Impervious Surfaces NTRL 0 0 0 0 0

68 CCP Environmental Quality 7.6.3 Environmental 
Quality - Solid 
and Hazardous 
Waste

The City shall promote the 
appropriate forms of agricultural 
reuse of sludge produced by the 
City's wastewater treatment 
program.

1 - Appropriate forms of agricultural use of sludge include land application as 
fertilizer. Runoff from sludge and other agricultural fertilizers adds excessive 
amounts of nutrients to surface waters and is harmful to water quality and fish 
habitat of streams.

10(a) - Negative: Agricultural runoff is harmful to water quality.
11(b) - City: The policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Medium: Water quality is directly related to habitat quality. 

C/N Indirect Contaminants NEG 3 3 2 8 8
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69 CCP Environmental Quality 7.6.4 Environmental 
Quality - Solid 
and Hazardous 
Waste

The City shall ensure that special 
precautions or limitations are 
taken for the storage of hazardous 
substances, particularly in the 100-
year floodplain.

1 - Hazardous substances can cause catastrophic damage to stream habitat if 
they are released on land or into surface waters, or if they contaminate 
groundwater. This policy is intended to prevent such releases.

10(a) - Positive: This policy is intended to prevent contamination.
11(b) - City: The policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Low:  Policy alone is a weak tool to achieve results. 

D/N Direct Contaminants POS 3 3 1 7 7

70 CCP Economy 8.10.3 Economy  -
Policies

All areas with commercial 
Comprehensive Plan Map 
designations other than Central 
Business District and Professional 
Office shall be redesignated as 
Mixed Use Commercial. (See 
Policy 8.10.7 for direction on Land 
Development Code standards to 
be developed to address the 
community’s commercial needs.)

1 - This policy permits mixed use commercial development within all 
commercial designations on the Comprehensive Plan. This policy typically will 
result in greater density or a more intensive development pattern than the 
underlying base commercial zone. However, the policy is unlikely to result in 
greater contaminants resulting from land use. 

10(a) - Neutral: The impact of the policy is unclear.
11(b) - Reach: The policy applies to all commercial zones.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low:  Policy alone is a weak tool to achieve results. 

C/N Indirect Contaminants NTRL 0 0 0 0 0

71 CCP Housing 9.6.3 Downtown 
Residential 
Neighborhood

The City shall amend the Land 
Development Code to encourage 
the following in the Downtown 
Residential Neighborhood: a. 
building to the higher end of the 
allowed density range through 
intensive site utilization; b. 
reducing onsite parking 
requirements; and c. maintaining 
historic character.

(CODE DIRECTION)

1 - This policy allows more intensive site utilization and a reduction of onsite 
parking requirements for downtown residential. More intensive site utilization 
will increase the amount of impervious surfaces for downtown residential 
projects. Reduction of onsite parking will decrease impervious parking areas. 
Impervious surfaces increase the rate of runoff, increase the temperature of 
stream waters, concentrate pollutants, and interfere with groundwater recharge.
Little or no change can be expected in the amount of impervious surfaces 
generated by downtown residential projects.  

10(a) - Neutral: This policy has offsetting effects on impervious surfaces.
11(b) - Reach: The policy applies to downtown residential zones.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low:  Policy alone is a weak tool to achieve results. 

D/N Indirect Impervious Surfaces NTRL 0 0 0 0 0

72 CCP Public Utilities, 
Facilities, and Services

10.3.5 Water, 
Wastewater, 
and Stormwater

The City shall increase its efforts 
to improve the drainage system 
through stormwater master plan 
efforts, the Capital Improvement 
Program, and the development 
process, consistent with EPA and 
DEQ directives.

1 - This policy states that the City will improve the drainage system consistent 
with EPA and DEQ directives. The policy is likely to result in improved water 
quality and stormwater management. These results will benefit stream habitat.

10(a) - Positive: The policy will improve water quality and habitat.
11(b) - City: The policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Low:  Policy alone is a weak tool to achieve results.

C/N Direct NA POS 3 3 1 7 7
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73 CCP Public Utilities, Facilities 
and Services

10.3.6 Water, 
Wastewater, 
and Stormwater

The City shall take steps to 
minimize the effects of 
development on downstream 
drainage systems through the use 
of appropriate strategies as 
identified in the Stormwater 
Master Plan.

1 - This policy states that the City will minimize effects of development on 
downstream drainage systems. The policy is likely to result in improved water 
quality and stormwater management. These results will benefit stream habitat.

10(a) - Positive: The policy will improve water quality and habitat.
11(b) - City: The policy applies City-wide
12(c) - Chronic: The policy will persist until amended.
13(d) - Low:  Policy alone is a weak tool to achieve results.

C/N Direct NA POS 3 3 1 7 7

74 CCP Public Utilities, 
Facilities, and Services

10.4.3 Franchise 
Utilities

Private-franchise utility distribution 
facilities shall be located 
underground in newly-developed 
areas. To the extent practicable, 
the City shall encourage the 
underground relocation of existing 
above-ground private utility 
distribution facilities as part of 
modifications to existing systems.

1 - This policy states that utilities will be located underground. Trenching can 
contribute to soil erosion and interrupt the flow of surface water.  Excessive 
sedimentation caused by trenching can damage stream habitat. Trenching may 
impact stream habitat by altering or diverting surface hydrology.  

10(a) - Negative: Trenching disturbs soil and surface water flow.
11(b) - City: The requirements apply throughout the City.
12(c) - Episodic: Duration may vary on a case-by-case basis according to site 
conditions.
13(d) - Low: Impact on habitat is mitigated by erosion control and properly 
compacting backfill.

C/N Indirect Contaminants NEG 3 2 1 6 6

75 CCP Public Utilities, 
Facilities, and Services

10.7.6 Fire and 
Emergency 
Public Services -
- Policies

The Fire Department shall procure 
equipment over time, compatible 
with narrow streets and pedestrian
friendly environments.

1 - This policy will allow the City to reduce right-of-way and pavement widths of 
City and private streets. It will help minimize impervious surfaces. Impervious 
surfaces increase the rate of runoff, increase the temperature of stream waters,
concentrate pollutants, and interfere with groundwater recharge. 

10(a) - Positive: Minimizing impervious surfaces benefits stream habitat. 
11(b) - City: The policy applies to all Fire Department equipment.
12(c) - Chronic: This is a long-term policy with long-term benefits.
13(d) - Low: The policy will allow narrower pavement widths only for new or 
redeveloped roadways.

D/N Indirect Impervious Surfaces POS 3 3 1 7 7

76 CCP Transportation 11.4.3 Auto Parking All traffic generators shall provide 
adequate parking.

1 - Parking requirements increase impervious surfaces. Impervious surfaces 
increase the rate of runoff, increase the temperature of stream waters, 
concentrate pollutants, and interfere with groundwater recharge. 

10(a) - Negative: Increasing impervious surfaces will be harmful to stream 
habitat. 
11(b) - City: The policy applies City-wide.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The policy will require pavement for parking.

D/N Indirect Impervious Surfaces NEG 3 3 1 7 7

77 CCP Transportation 11.4.4 Auto Parking Multiple-level parking facilities 
near major traffic generators 
should be encouraged where 
practical.

1 - Structured or multi-level parking limits the amount of impervious surfaces 
needed to provide parking. Impervious surfaces increase the rate of runoff, 
increase the temperature of stream waters, concentrate pollutants, and 
interfere with groundwater recharge. 

10(a) - Positive: Reducing impervious surfaces will benefit stream habitat. 
11(b) - Reach: The policy applies to traffic generators.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The policy will require less pavement for parking.

C/N Indirect Impervious Surfaces POS 2 3 1 6 6
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78 CCP Transportation 11.5.7 Auto Parking - 
policies

All new collector and arterial 
streets shall be designed to 
accommodate bicycle facilities.

1 - Designing streets to accommodate bicycles and pedestrians will increase 
impervious surfaces. Impervious surfaces increase the rate of runoff, increase 
the temperature of stream waters, concentrate pollutants, and interfere with 
groundwater recharge. 

10(a) - Negative: Increasing impervious surfaces will be harmful to stream 
habitat. 
11(b) - City: The policy applies city-wide.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The policy will require marginal increases in pavement widths.

D/N Indirect Impervious Surfaces NEG 3 3 1 7 7

79 CCP Transportation 11.5.11 Auto Parking - 
policies

Where bicycle and pedestrian 
facilities are combined, adequate 
width for the combined uses shall 
be provided.

1 - Designing streets to accommodate bicycles and pedestrians will increase 
impervious surfaces. Impervious surfaces increase the rate of runoff, increase 
the temperature of stream waters, concentrate pollutants, and interfere with 
groundwater recharge. 

10(a) - Negative: Increasing impervious surfaces will be harmful to stream 
habitat. 
11(b) - City: The policy applies City-wide.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The policy will require marginal increases in pavement widths.

C/N Indirect Impervious Surfaces NEG 3 3 1 7 7

80 CCP Transportation 11.10.1 Water - Policies The Mary's and Willamette rivers 
should be considered as potential 
resources in future transportation 
planning.

1 - This policy considers future use of rivers as transportation resources. 
Increasing marine traffic on rivers will directly impact fish habitat by introducing 
contaminants associated with watercraft such as oils and fuels.  

10(a) - Negative: Increase contaminants to river habitat.
11(b) - Reach: The policy applies to Mary's and Willamette rivers.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The policy would probably result in marginal increases in 
contaminants.

C/N Direct Contaminants NEG 2 3 1 6 6

81 CCP Special Areas of 
Concern

13.4.5 Oregon State 
University Open 
Space and 
Resource Lands 
- Policies

The City shall adopt land use 
policies, such as maintaining 
adequate buffers, to protect 
University agricultural and forest 
land from the negative impacts of 
urban development and protect 
urban development from the 
negative impacts of agricultural 
practices and forest uses.

1 - The policy adopts land use policies that will buffer incompatible uses. It is 
uncertain if these buffers consist of open land or other uses.  Therefore, the 
impact on stream habitat is unclear.

10(a) - Neutral: The impact on habitat is unknown.
11(b) - Reach: The policy applies to University open lands.
12(c) - Chronic: The policy is long-term.
13(d) - Low: The impact of the policy is unknown.

C/N Indirect Buffers NTRL 0 0 0 0 0

82 CCP Special Areas of 
Concern

13.4.6 Oregon State 
University Open 
Space and 
Resource Lands 
- Policies

OSU shall continue to prevent 
harmful agricultural runoff from 
entering local streams and avoid 
agricultural activities that 
ecologically impair the Oak Creek 
and Squaw Creek systems.

1 - Runoff from agricultural lands can carry fertilizers, pesticides, and 
herbicides into surface waters and harm stream habitat.

10(a) - Positive: This policy is beneficial to water quality.
11(b) - Reach: The policy applies only to Oak and Squaw creeks.
12(c) - Chronic: The policy will persist until amended.
13(d) - Medium: Water quality is directly related to habitat quality. 

D/N Direct Contaminants POS 2 3 2 7 7
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83 CCP Special Areas of 
Concern

13.12.7 West Corvallis 
Area

Medium density residential uses 
are an essential feature of 
neighborhood villages. To meet 
the demand for single family 
housing while reducing land costs, 
the City shall review the Land 
Development Code to do the 
following: 
a. require a minimum average 
residential density of nine 
dwellings per net residential acre, 
including pocket parks but 
excluding areas set aside for 
commercial and employment 
uses, public facilities, and 
neighborhood parks greater than 
four acres; 
b. require at least one-third of a 
neighborhood village’s dwelling 
units to be either multi-family or 
attached single family; and 
c. require that the majority of a 
neighborhood village’s residential 
land be set aside for medium-
density single family housing, 
either detached or attached.

1 - The requirements effectively increase the density of residential 
development within the specified area. This will result in an increase in 
impervious surfaces. Impervious surfaces increase the rate of runoff, increase 
the temperature of stream waters, concentrate pollutants, and interfere with 
groundwater recharge. 

10(a) - Negative: Increasing impervious surfaces will be harmful to stream 
habitat. 
11(b) - Reach: The policy applies to the West Corvallis area.
12(c) - Chronic: The policy will persist until amended.
13(d) - Low: The policy will require marginal increases in pavements.

C/N Indirect Contaminants NEG 2 3 1 6 6
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Richardson, Robert 

From: Courtney Childs [courtneyc@peak.org] 

Sent: Thursday, January 22,2009 8:19 AM 

To : Richardson, Robert 

Subject: Brooklane Heights 

Hello Bob, 

I am very concerned about the prop~sed Brooklane Heights development. I 
consider that area a precious jewel to all of Corvallis and am horrified that it would 
be subject to deep cuts, tall building development and habitat disruption and that 
the development would threaten the quality of the wetlands it overlooks. 

Please do your best to protect this treasure for us all. Thank you. 

Courtney Childs 
2620 SE Crystal Lake Drive 
Corvallis, OR 97333 



Dear Mayor and Cify Colincil Members, 

I'd like to express n.iy support for Tessa Hansver9s position and ask that this develupmer.it be 
denied. 

Best Regards, 
Ken Boorom, 
2685 SW Dearrnond Drive 
Corvallis, OR 

From: Tessa Hanover [mailto:tmhanover@comcast.net] 
Sent: Tuesday, January 20,2009 5:33 PM 
To: 'mayor@council.ci.corvallis.or,us'; 'wardl@council.ci.corvallis.or.us'; 
'ward2@council.ci.carvallis.or,us'; 'Ward3@council.ci.corvallis.or.us'; 
'Ward4@cou~cil.ci,cowai1is.or.us'; 'Ward5@counci~.ci.co~~a11is.or.tls'; 
'Ward6@council.ci,corvallis.or.us'; 'Ward7@counciI.ci.corvallis~or.us'; 
'Ward8@council.ci.corvallis.or,us'; 'Ward9@counciI,ci,corvallis.or~us'; 
'Robert.Richardson@corvallis.ci.or,us' JAN 2 6 2009 
Subject: 

C ~ m u n i t ~  B ~ ~ / . / e l o ~ ~ ~ ~ t  
January 20,2009 PJar:nnng aivision 

Dear Mayor and City Council Members, 

Please deny the proposed Brooklane Heights Planned Development and uphold 
the Land Use Board of Appeals (LUBA) remand to the City of Corvallis regarding 
its decision to overturn the Planning Commissions 2008 denial of this project. 
The environmentally sensitive nature of this site with it's proximity to a wetland 
area and its significant oak grove deserves to be protected. As a former 
Archaeological Technician for the Oregon Museum of Anthropology Highway 
Department I worked on many sensitive sites in Oregon and Idaho in the 1990's 
and many would consider this hillside to be of significance for future excavation 
of cultural remains. Once development takes place there is so much disturbance 
of a site that the information it could hold for science is lost forever. 

1 also ask that you please consider the beautiful nature of this hillside as one 
feature of Cowallis worth saving. Your vote to deny this project will foster 
community support: due to the fact that the City Council of 2009 understands that 
not every development plan is good for a community when it may damage 
significant habitats. 

I live on De Armond Drive which runs parallel to SW Fairmont and have seen first 
hand what largess past developments below us have been built. A recent home 
there was listed for $800,000 dollars and 1 don't forsee anything different at 
Brooklane Heights. At this time of global financial uncertainty 1 ask you all to 
consider if this project is good for the environment and for the whole of CorvaIlis. 



Thank you for your consideration. 

Theresa Hanover 
2685 SW De Armond Dr 
Corvallis OR 97333 
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Monday, January 26, 2009 9:07 PM
To: Richardson, Robert
Cc: Extrom, Joan
Subject: Brooklane Heights Q&A

Attachments: Brooklane_Q&A.pdf

Brooklane_Q&A.pdf 
(121 KB)

Bob,

Here's more testimony for the record.  Please add the PDF in full color, so that the 
highlights are retained.  Thanks.

Mark
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Monday, January 26, 2009 9:12 PM
To: Mayor and City Council
Cc: Richardson, Robert
Subject: Brooklane Heights Q&A

Members of the Corvallis City Council:

You might share the confusion about applicable criteria that I had after the last hearing.
So I offer you the results of research I did about the matter.

I already sent this file to Bob Richardson as an attachment:
http://www.knappster.org/Brooklane_Q&A.pdf

I found that the LUBA Remand requires the applicant to comply with the Comprehensive Plan,
not just the 1993 Land Development Code.  Statements to the contrary in the December 24, 
2008 memo from the Community Development Director are directly refuted by state law and 
LUBA itself.

Mark Knapp
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 Date: January 26, 2009 
 From: Mark Knapp 
 To: Corvallis City Council 
Subject: Brooklane Heights (PLD06-00018, SUB06-00006) 
 
 
 
The enclosed questions and answers will hopefully clarify any confusion you may have 
about the applicable criteria for the Brooklane Heights development application. 
 
 

Summary: 
 
The LUBA Remand requires the applicant to comply with the Comprehensive 
Plan, not just the 1993 Land Development Code.  Statements to the contrary in 
the December 24, 2008 memo from the Community Development Director are 
directly refuted by state law and LUBA itself. 
 
Noncompliance with the Comprehensive Plan was the primary overall reason for 
the remand.  The additional evidence and statements by the Applicant and the 
Planning Division fail to remedy those errors. 
 
The development application still fails to comply with all of the applicable criteria. 

 
 
 
Q:  What are the applicable criteria for the land use decision? 
 
A:  State law determines the applicable criteria as follows: 
 

227.173  Basis for decision on permit application or expedited land 
division; statement of reasons for approval or denial. 
(1) Approval or denial of a discretionary permit application shall be based 
on standards and criteria, which shall be set forth in the development 
ordinance and which shall relate approval or denial of a discretionary 
permit application to the development ordinance and to the 
comprehensive plan for the area in which the development would occur 
and to the development ordinance and comprehensive plan for the city as 
a whole. 
 
(3) Approval or denial of a permit application or expedited land division 
shall be based upon and accompanied by a brief statement that explains 
the criteria and standards considered relevant to the decision, states the 
facts relied upon in rendering the decision and explains the justification for 
the decision based on the criteria, standards and facts set forth. 
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227.175  Application for permit or zone change; fees; consolidated 
procedure; hearing; approval criteria; decision without hearing. 
(4) The application shall not be approved unless the proposed 
development of land would be in compliance with the comprehensive plan 
for the city and other applicable land use regulation or ordinance 
provisions.  The approval may include such conditions as are authorized 
by ORS 227.215 or any city legislation. 
 
227.178  Final action on certain applications required within 120 
days; procedure; exceptions; refund of fees. 
(3)(a) If the application was complete when first submitted or the applicant 
submits the requested additional information within 180 days of the date 
the application was first submitted and the city has a comprehensive plan 
and land use regulations acknowledged under ORS 197.251, approval or 
denial of the application shall be based upon the standards and criteria 
that were applicable at the time the application was first submitted. 

 
 
Stephen Schaberg submitted the original application on October 13, 2006.  He 
submitted a revised application on February 26, 2007 and a third application on April 10, 
2007 – which was 179 days after the first application. 
 
The applicable City documents on October 13, 2006 were the 1998 Comprehensive 
Plan and the 1993 Land Development Code. 
 
Under ideal circumstances, the Land Development Code would contain all development 
ordinances related to the Comprehensive Plan.  In this case, however, the 1998 
Comprehensive Plan obviously contains new policies – reflecting a new citizen vision for 
Corvallis – that are not codified in the 1993 Land Development Code. 
 
Therefore, the statutory requirement of ORS 227.173 (1) includes the 1998 
Comprehensive Plan as a direct standard. 
 
 
Q:  What support do you have for that legal interpretation? 
 
A:  The remand from the Land Use Board of Appeals clearly indicates in several places 
that the policies of the 1998 Corvallis Comprehensive Plan are applicable criteria. 
 
On page 6 of its ruling, for example, the Board noted that LDC 2.5.40.04 includes the 
following: 
 

"Requests for approval of a Conceptual Development Plan shall be 
reviewed to assure consistency with the purposes of this chapter, policies 
and density requirements of the Comprehensive Plan, and any other 
applicable policies and standards adopted by the City Council." 
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On page 12 of its ruling, the Board wrote: 
 

"Second, even if the city had addressed the 2006 hillside development 
standards in this proceeding or required that those standards be 
addressed as part of a review process that provides notice and 
opportunity for public participation [both of which it failed to do], it is not 
clear why the city believes that compliance with the 2006 LDC will 
suffice to demonstrate compliance with CCP 4.6.7." 

 
In a footnote on page 10 of its ruling, the Board wrote: 
 

"The city explains that the 1998 CCP is applicable to the challenged 
decision, and the CCP anticipated that there would be a period of time 
between the effective date of the CCP and the effective date of the 2006 
LDC where the CCP policies to be implemented by the 2006 LDC would 
be directly applicable." 

 
 
Q:  Wait a minute.  The City itself acknowledged that the Comprehensive Plan is directly 
applicable? 
 
A:  Yes.  On several pages in the record, the Planning Division discussed both the need 
for the application to comply with the Comprehensive Plan, and its failure to do so.  
That's why the Planning Division recommended denial of the application in its August 
10, 2007 report to the City Council. 
 
The conclusion on pages 21-22 of the August 10 report (pages 273-274 in the record) 
included the following excerpts: 
 

"The May 25, 2007, Staff Report provides a detailed evaluation of the 
proposal's ability to comply with applicable LDC Standards and 
Comprehensive Plan policies.... 
 
Staff does not believe the proposed Conditions of Approval as reflected in 
the revised grading plan satisfy the hillside development criteria in 
Comprehensive Plan Policy 4.6.7.  Further, insufficient detail regarding the 
extent of grading that will be necessary on the non-mass graded lots, and 
insufficient detail regarding building design on all lots, lead Staff to believe 
the Conceptual and Detailed Development Plan proposal does not comply 
with applicable hillside development standards.  This also results in 
uncertainty regarding the compatibility of future development, including 
impacts to surrounding properties' views.  For these reasons, Staff 
recommend that the City Council deny the appeal and the proposed 
Conceptual and Detailed Development Plans." 
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Q:  But weren't the applicable criteria simply listed on the public notice for the 2007 land 
use appeal hearing? 
 
A:  Yes, and 60 policies from the Comprehensive Plan were included.  (See page 882 in 
the record.) 
 
Furthermore, as required by ORS 227.173 (3), the Planning Division provided a list of 
applicable criteria and referred to them throughout its narrative.  That list included the 
same 60 policies from the Comprehensive Plan.  (See pages 551-558 in the record.) 
 
 
Q:  Isn’t the Planning Division now saying that policies in the Comprehensive Plan don’t 
necessarily apply? 
 
A:  Yes, the December 24, 2008 memo from the Community Development Director 
argued in several places that the Comprehensive Plan is only advisory.  Page 13 of the 
memo offered the following: 
 

“Policy 4.6.7.g directs the LDC to provide standards that address visual 
impacts of development on hillsides.  CCP 4.6.7 is not a review criterion 
and development is not required to comply with it.” 

 
Similar reasoning was offered on page 25: 
 

“Because Comprehensive Plan policies are not standards, the Council is 
not required to find that CCP 4.2.2 and 4.10.9 have been ‘met’.” 

 
 
Q:  So the City has radically changed its stance and is now willing to challenge state law 
and the Land Use Board of Appeals, in order to develop a sensitive ecological area on a 
steep hillside on the edge of town? 
 
A:  That’s about the size of it. 
 
 
Q:  What happened to the public interest? 
 
A:  There’s a great 1974 movie with Jack Nicholson that I recommend. 
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Tuesday, January 27, 2009 3:43 PM
To: Richardson, Robert
Cc: Extrom, Joan; Susan Morre
Subject: Brooklane Heights Wetland

Attachments: Brooklane Heights Wetland.pdf

Brooklane Heights 
Wetland.pdf ...

Bob,

Here's more testimony for the record.

Mark
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 Date: January 27, 2009 
 From: Mark Knapp 
 To: Corvallis City Council 
Subject: Brooklane Heights (PLD06-00018, SUB06-00006) 
 
 
 
It has come to my attention that the Brooklane Heights development proposal is in 
flagrant non-compliance with applicable land use standards for the protection of 
wetlands. 
 
In the course of failing to comply with wetland provisions, the application also fails to 
comply with provisions to ensure public participation in the land use decision-making 
process. 
 
I am submitting new evidence with this letter. 
 
On September 26, 2008 the Oregon Department of State Lands received a wetland 
determination report from Scott Sanders for the Brooklane Heights property.  The 
wetland determination was done by Zion Natural Resources Consulting on May 20, 
2008.  A copy of their draft report is attached. 
 
None of this information was included in any of the materials submitted to the City 
Council (or made publicly available) for the land use hearings on January 5 or January 
20, 2009. 
 
Technical Details 
 
The wetland consultant dug 13 sample plots and ultimately determined that there were 
0.12 acres of palustrine emergent wetland on the property.  (See page 10 of the 
determination report.) 
 
One key issue for the development proposal is that detention ponds would be located 
within the area identified as wetland – because both are located in the natural drainage 
that runs through the center of the site. 
 
The Applicant is proposing to build these ponds with a total storage volume of 36,000 
cubic feet.  Rec. 587. 
 
OAR 141-085-0018 requires authorization from the DSL for any activity involving 
removal or fill of more than 50 cubic yards of material in a wetland.  In constructing 
detention ponds designed to hold 36,000 cubic feet, it is quite probable that the 
Applicant would need to excavate more than 450 cubic feet.  Therefore, the Applicant 
would need to receive a removal-fill permit from the DSL. 
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Furthermore, the Applicant’s proposed grading map clearly shows that a street would be 
build across the wetland, between two detention ponds and perpendicular to the flow of 
water through the wetland. 
 
Applicable Land Use Criteria 
 
Numerous standards in the 1993 Land Development Code involve the protection of 
wetlands. 
 

LDC 4.5.50 
“Applications for building permits or other permits for structures and other 
development activities on sites containing ... wetland areas shall be 
submitted and reviewed to assure ... that ... wetland areas are 
appropriately protected before any permits are issued or improvements, 
construction, or development begin.” 
 
LDC 4.5.50.01 
“Development applications for all properties containing or abutting a 
floodplain, riparian, or wetland area shall accurately indicate the locations 
of these features and the location of any proposed development.  The 
applications shall contain a description of the extent to which any 
floodplain, water course, or wetland is proposed to be altered or affected 
as a result of proposed development ...” 
 
LDC 4.5.50.01.c 
The application shall include ... “a wetland delineation (with an 
accompanying site map) that has been accepted and approved by the 
Division of State Lands; or a wetland determination completed by a 
licensed wetland specialist ...” 
 
LDC 4.5.100.b.2 
“For properties with no approved Wetland Delineation, a Wetland 
Determination prepared by a licensed wetland specialist following the 
Oregon Freshwater Wetland Assessment Methodology (OFWAM), shall 
be completed and submitted with the development proposal.” 
 
LDC 4.5.100.b.3 
“In accordance with ORS 227.350, the applicant shall be responsible for 
notifying DSL whenever any portion of any wetland is proposed for 
development.  No application for development will be accepted as 
complete until documentation of such notification is provided, and no 
development shall be permitted until the City has received verification of 
DSL approval for development on the subject site.” 
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Despite these clear and objective criteria about wetlands, the application fails to 
mention any wetland on the development site itself.  The memo from Metolius 
Consulting (November 24, 2008) also fails to mention anything about wetlands on the 
site – even though it was written two months after the Applicant submitted a wetland 
determination to the DSL. 
 
Meanwhile, the Report to the Planning Commission (May 25, 2007) stated the following 
on page 42: 
 

“No portion of the subject site is within the 100 or 500 year flood plain, and 
no wetlands or riparian corridors are present on the site.”  Rec. 430. 

 
State law requires the City to include a discussion of all applicable criteria in its 
decision-making process: 
 

ORS 227.173  Basis for decision on permit application or expedited 
land division; statement of reasons for approval or denial. 
(3) Approval or denial of a permit application or expedited land division 
shall be based upon and accompanied by a brief statement that explains 
the criteria and standards considered relevant to the decision, states the 
facts relied upon in rendering the decision and explains the justification for 
the decision based on the criteria, standards and facts set forth. 

 
Neither LDC 4.5.50 nor LDC 4.5.100 were included in any report by the City that was 
relied upon in rendering its decision to approve the development application for 
Brooklane Heights.  These two sections of the LDC were also missing from the list of 
applicable criteria provided in the Notice of Land Use Public Hearing.  Rec. 882. 
 
Knowing that the entire issue of wetland protection is missing from the land use 
application, the City Council can now be assured that the application is grossly 
incomplete. 
 
Furthermore, the failure of the Applicant to address the issue of wetlands until this very 
late date raises the troubling question of why this application is still allowed to be judged 
according to the 1993 Land Development Code, rather than the 2006 standards.  As 
you probably recall, this application already required two revisions in 2007 – after the 
new LDC went into effect on December 31, 2006. 
 
It is now clear that the Planning Division erred when it ruled that the application was 
complete in April 2007, thereby assuring that the 1993 LDC would be an applicable 
standard, rather than the revised LDC.  The source of the error was the Applicant’s 
failure to notify the City that there was wetland on the property. 
 
The application now seems ripe for a Reversal by the Land Use Board of Appeals. 
The new City Council can avoid such a scenario by reversing the original City Council 
decision and denying the application. 
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Tuesday, January 27, 2009 3:52 PM
To: Richardson, Robert
Cc: Extrom, Joan; Susan Morre
Subject: Brooklane Heights Wetland

Attachments: Brooklane Heights Wetland.pdf; Wetland-A.pdf; Wetland-B.pdf

Brooklane Heights 
Wetland.pdf ...

Wetland-A.pdf (280 
KB)

Wetland-B.pdf (9 
MB)

Bob,

I failed to attach everything in the first message.  Here is my three-page letter, along 
with attachments A and B.

Mark
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WETLAND DEUNEATION DETERM~NATION REPORT COVER FORM SEP 2 6 2008 
This form must be included with any wetfand delineation report submitted to the Department of State Lands for review and 
approval. A wetland delineation report submittal is not 'complete" unless the fully completed and signed r? 
the required fee are submitted. Attach the form to the front of an unbound re~ort and submit to: Oreg #@&W{$?~E LANDS 

State Lands, 775 Summer Street NE, Suite 900, Salem, OR 913011279 
Mail a coav of the comoteted form with aavment of the reauired reMHt review fee to: Oregon Department of State 
Lands, P.O. Box 4395, Unit 18, Portland, OR 97208-4395. 
For new credit card Davrnent o~tion. see DSL web site. 

IX) Applicant Owner Name, Finn and Address: Business phone # 
TC2 Investments, LLC - GI0 Scott Sanders Mobile phone # (optional) 
1141 1 Sw Golf View Cave FAX # 
Cowallis, OR 97333 E-mail: b2sanders@comcast.net 
@ Authorized Legal Agent, Name and Address: Business phone # 

FAX # 
Mobile phone # 
E-mail: 

1 either own the property described below or i have legal authority to allow access to Ihe properly. I authorize the Department lo access 
the propetty for the purpose oi mnfinina report, after prior 

Fairmont Dr. and south of Whiteside Drive 

MonmouOR, OR W364 

a C1 Mitigation bank site 0 Fee ($100) for resubmittal of rejected report 

CI Wetland restorationlenhan&ment project (not mitigation) Name of Payor: I 
0 Industrial Land Certification Program Site 
~ t h e t  Information: Y N  II 11 Has previous deline;lliodaPplication been made on parcel? M known, previous DSL II 11 
Does LWI, if any, show wetland or waters on parcel? Cl lSl 

For ORice Use Only 5 v v \  
DSL Reviewer: Fee Paid Date: i I DSL WD # 9 .-. fl'qq& - 
Date Delineation Received: 9 1 . &@I 6' DSL Project # DSL Site # 

I Scanned: Final Scan: 0 DSL WN # - DSL App. # 

Form Efficdivc January 1.2008 



NOTICE: REPORTS ARE CONSIDERED DRAFT DOCUMENTS UNTIL REVIEW IS COMPLETED BY DSL. WETLAND 
MAPS MAY CHANGE AS A RESULT OF DSL REVIEW. 

A. LANDSCAPE SETTING AND LAND USE 

At the request of TC2 Investments, LLC.; Zion Natural Resources Consulting performed a 
wetland delineation on a 25.88 acre parcel on Tax Lot 1000 located northwest of Brooklane 
Drive and Agate Avenue, east of Fairmont Drive and south of Whiteside Drive in Corvallis, 
OR (T12S, R5W, Sec. 10 C). The site is currently vacant and undeveloped. The subject 
property is slopes from the north to the south with an approximate slope of 30% throughout 
most of the site consisting of hills and natural valleys. Residential subdivisions are located to 
the north, west, and south of the study area. The landscape consists of open grassland, some 
rock outcroppings, and Oregon Whit Oak savannahs. Previous land uses appeared to be 
agricultural including hay and pasture. 

There appears to be no significant site alteration except for some mowing within the 
northwest portion of the site. This alteration does not appear to affect the presence, location, 
or geographic boundaries of any waters of the state on the site. 

C. PRECIPITATION DATA AND ANALYSIS 

The month to date (May 2oth, 2008) rainfall at this location was 0.22 inches according to the 
Oregon Climate Service at the Hyslop Experimental Station in Corvallis, OR. For the month 
of March the precipitation was 0.38 inches which is below the average of 2.30 inches 
according to the W T S  table of Corvallis, OR listed below. (see Appendix E). 

Below is the WETS table for Corvallis, Oregon with the past three months data highlighted. 
I 

PETS S t a t i o n  : COR\7AL.LIS STATE UkTiV, OR1862 Crea t ion  Date: 09/09/2002 
Latitude: 4438 Longitude: 12312 Elevat ion:  00230 
S t a t e  FiPS/County(FiPS): 41003 Coucty Name: Benton 
S t a r t  y r .  - 1971 End y r .  - 2000 
......................................................................... I 

I T e q e r a t u r e  1 P r e c i p i t a t i o n  1 
I (Degrees F . )  1 ( Inches )  I 
l-----------------------I-------------------------------------- I 
1 I 1 I 1 30% chance 1 aog 1 I 
I I I I 1 ~ i i i l l h a v e  I * o f f  a7?g I 
[-------1-------1-------1 I-----------------ldaysi tots I I 

l?onr;h 1 aog f arrg I aog 1 aog I l e s s  1 more Iw/.ll snow I 
I d a i l y  f d a i l y  1 1 1 than  I t han  I or1 f e l l  I 
1 max I min I I i I lrnore l 1 

......................................................................... I 
Zanaary 1 46.2 I 33.6 1 39.9 1 6.46 I 3 .95 / 5.32 1 12 I 1.1 I 
February 1 50.4 / 35.4 ] 42.9 1 5.71 j 3.91 1 6.80 1 12  1 2 .1  1 
liiarct 1 55.6 1 37.6 1 46.6 1 4 . 5 9  g 3.46 1 5.35 1 12  1 0 . 1  I 
ZpzL1 1 60.2 1 39.9 1 50.0 1 2 .93  1 2.09 1 3.53 1 8 1 0.0 I 
~.[i;y 1 66.6 1 44.0 I 55.3 i 2.39 3 1.52 I 2 . e l  1 6 I 0.0 I 
Sane 1 72.9 / 48.5 1 60.7 1 1.46 1 0.93 1 1.76 1 4 1 0.0 I 
J u l y  1 8 0 . 6 1  5 1 . 8 1  6 6 . 2 1  0 . 5 7 1  0 . 1 7 1  0 . 6 8 1  11  0 . 0 1  
August 1 81.7 1 51.5 1 66.6 1 0.73 1 0.03 1 0.86 1 2 1 0.0 I 
September 1 76.4 1 48.2 1 62.3 1 1.47 1 0.52 I 1.80 1 3 1 0.0 1 
October 1 64.8 1 41.8 1 53.3 1 3.02 I 1.70 1 3.68 1 7 1 0.0 I 
November 52.3 1 38.0 1 45.2 1 6.94 1 4.55 1 8.34 1 1 3  1 0.2 1 
December I 45.7 I 33.e 1 39.8 1 7.43 I 5.03 1 8.88 1 12 I 1.3 I 
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.A total of 13 sample plots were established on May 20,2008 to document wetland and 
upland conditions within the project area. Plot locations were placed on all sides of the 
contiguous wetland areas. The number of sample plots documented is believed to be 
representative of the change in plant communities, soil features, or level of groundwater 
hydrology found within the study area. 

E. WETLAND / WATERS OF THE STATE DESCRIPTION 

The wetland appears to only be within two naturally formed drainages. The hydrology 
source appears to mainly be from springs at the beginning of each drainage. The western 
most drainage continues offsite to the south, while the eastern drainage appears to dissipate 
as it follows the topography to the south. The wetland boundaries of the drainages were 
defined by the topography as well as through the dominance of hydrophytic vegetation. 

There are no wetlandlwaters of the state associated with this site as depicted on the National 
Wetland Inventory (NWI) Map (Figure 3a). The Local Wetland Inventory for this area also 
did not show any wetland or water of the state (Figure 3b). 

6. MAPPING METHOD AND ESTIMATED ACCURACY 

Wetland areas were established and flagged by Zion Natural Resources Consulting and were 
field surveyed to an accuracy of one meter. 

Hydrology is the study area is driven primarily by two springs along with surface flows 
during storm events. The hydrology then follows the microtopography of the subject 
property. The western drainage exits the property to the south into a stormwater grate along 
SW Brooldane Drive (Private Drive). The wetlands within the study area do not contain a 
fish presence due to the lack of aquatic features. The wetland boundaries were established 
based on topography and vegetation were in obvious visual contrast to the upland areas. 

I. RESULTS AND CONCLUSIONS 

Based upon our site reconnaissance and sampling of the three required wetland criteria 
(wetland hydrology, hydric soils, and hydrophytic vegetation), ZNR has identified 
approximately 0.12 acres of potentially jurisdictional wetlands classified as palustrine 

-- - 

Z i o n  N a t u r a l  R e s o u r c e s  C o n s u l t i n g  



emergent wetlands. Figure 6 depicts the location of the potentially jurisdictional wetlands 
and sample sites. Upland in most instances is quite apparent and somewhat topographically 
defined (Photos 1-4). 

J. LIMITATIONS AND REQUIRED DISCLAIMER 

This report was prepared for the use of the client, its aflliates, lenders and assigns, their 
consultants and various governmental agencies. Any results and conclusions within this 
report represent our professional judgment based on the most recent information provided 
fiom publications, maps aerial photos, and field investigations as defined within the scope of 
. services. 

This report documents the investigation, best professional judgment and conclzisions of the 
investigator. It shozlld be considered a Preliminary Jurisdictional Determination of wetlands 
and other waters and used at your own risk unless it has been reviewed and approved in 
writing by the Oregon Department of State Lands in accordance with OAR 141-090-0005 
through 141-09-0055. The review process must be completed and the boundary concurred 
with, prior to any detailed site planning or construction activities take place. 

Z i o n  N a t u r a l  R e s o u r c e s  C o n s u l t i n g  
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Z i o n  Natural Resources Consulting 
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NOTICE: REPORTS ARE CONSIDERED DRAFT DOCUMENTS UNTIL REVIEW IS COMPLETED BY DSL. WETLAND 
MAPS MAY CHANGE AS A RESULT OF DSL REVIEW. 

Z i o n  N a t u r a l  R e s o u r c e s  C o n s u l t i n g  
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DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 1 
I 
I 

County: Benton City: Corvallis Date: 5-20-08 File # 
Projec'UContact: Brooklane Heiahts I TC2 Investments Det. by: Eric Henning 
Plant Community Herbaceous, SaplinglShrub, . Plot #: SP-I 
Plot location: South central portion of the site - main drain - reference point 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N m  If No, explain: 
Has Veg. [-1 Soil [-1 Hydrology _ll___. been significantly disturbed? No 
Explain: 

VEGETATION 

Tree Stratum 
Total Cover: % 50% % 20% % 

3. % 
SaplinsIShrub Stratum 
Total Cover: 40% 50% % 20% % 

1. *Rubus discolor FACU 100% 
2. % 
3. % 

WoodvNine Stratum 
Total Cover: % 50% % 20% % 

Herb Stratum 
Total Cover: 100% 50% % 20% % 

1. *Festuca arundinacea FAC- 100% 
2. % 
3. % 
4. % 
5. % 

1. % 11. % 
2. % 12. % 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 012 or 0% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES [-1 NO IX] Comments: - 
SOILS 

Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils L-R ~a- N n 

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" 10Y R 314 none Loam 

Hydric Soil Indicators: * abund.lsizelcontrast/colorllocation (matrix or poreslpeds) 
[rl Histosol I-7 ConcretionslNodules (wlin 3"; > 2mm) 
[I1 Histic Epipedon n High organic content in surface (in Sandy Soils) 
[rl Sulfidic Odor C] Organic streaking (in Sandy Soils) 
C] Reducing Conditions (tests positive) n Organic pan (in Sandy Soils) 
[I1 Gleyed or low chroma colors andlor I7 Listed on Hydric Soils List (and soil profile matches) 

redox. Features within 10" surface _db Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 
n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES n NO Comments: - 

HYDROLOGY 
Recorded Data 

61_ Recorded Data Available Aerial Photos n Stream gauge n Other IX] No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
n Inundated n Oxidized Root Channels (upper 12") 

Saturated in upper 12 inches Ib. Water-stained Leaves 
,A Water Marks Local Soil Survey Data 

_da_ Drift Lines C] FAC-Neutral Test 
r I  Sediment Deposits _IIh Other: 
A Drainage Patterns 

Criteria Met? YES [I1 NO IE3 Comments: - 

DETERMINATION 
WETLAND? YES C] NO Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectIContact; Brooklane Heiahts 1 TC2 Investments Det. by: Eric Henning 
Plant Community: Herbaceous, , , Plot #: SP-2 
Plot location: Southwest poirtion of the site - second drain - reference point 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y_[XL_ N n  If No, explain: 
Has Veg. n Soil Hydrology n been significantly disturbed? 
Explain: 

VEGETATION 

Tree Stratum Herb Stratlim 
Total Cover: % 50% % 20% % Total Cover: 100% 50% % % 20% 

1. % 1. *Agrostis spp. F AC 30% 
2. % 2. *Festuca arundinacea FAC- 70% 
3. % 3. % 
SaplinalShrub Stratum 4. % 

% Total Cover: 50% % 20% % 5. % 

WoodvNine Stratum 9. % 
Total Cover: % 50% % 20% % 10. o/ 

1. % 11. % 
2. % 12. % 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 112 or 50% 
Other Hydrophytic Vegetation Indictors: 

SOILS - - ~ - ~ .  

Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils L- Has h- N n -  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" 1 OYR 314 none Loam 

Hydric Soil Indicators: * abund.lsizelcontrast~colorllocation (matrix or poreslpeds) 
Histosol r"l ConcretionslNodules (wlin 3"; > 2mm) 
Histic Epipedon Tr] High organic content in surface (in Sandy Soils) 

C] Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) n Organic pan (in Sandy Soils) 

C] Gleyed or low chroma colors andlor Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 1 0  surface _18_ Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES NO rn Comments: - 

HYDROLOGY 
Recorded Data 

db Recorded Data Available n Aerial Photos n Stream gauge n Other rn No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
n Inundated Oxidized Root Channels (upper 12") a, Saturated in upper 12 inches i-7 Water-stained Leaves 
n Water Marks C] Local Soil Survey Data 
l l  Drift Lines FAC-Neutral Test 
n Sediment Deposits n Other: 
n Drainage Patterns 

Criteria Met? YES C] NO El Comments: - 

DETERMINATION 
WETLAND? YES C] NO FJ Comments: 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
Project/Contact: Brooklane Heiahts 1 TC2 Investments Det. by: Eric Henning 
Plant Community: Herbaceous, SaplinglShrub, , Plot #: SP-3 
Plot location: Central portion of the site - above drainase 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y rn N If No, explain: 
Has Vea. i-7 Soil n Hydroloav I7 been significantly disturbed? No 
~ x ~ l a i n -  

VEGETATION 

Tree Stratum 
Total Cover: % 

Herb Stratum 
50% % 20% % Total Cover: 100% 

1. % 1. *Festuca arundinacea FAC- 80% 
2. % 2. *Aqrostis spp. F AC 20% 
3. % 3. % 
SaplinsIShrub Stratum 4. % 
Total Cover: 30% 50% % 20% % 5. % 

1. *Rubus discolor FACU 90% 6. % 
2. Quercus sarwana NOL 10% 7. - % 
3. % 8. % 

WoodvNine Stratum 
Total Cover: % 

1. % 11. % 
2. % 12. % 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-1: 113 or 33% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES n NO Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y t,..l N &I Has hydric inclusions? Y W N L  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" 1 OYR 313 none Loam 

-- 

Hydric Soil Indicators: 
C] Histosol 
C] Histic Epipedon 

Sulfidic Odor 
C] Reducing Conditions (tests positive) 
C] Gleyed or low chroma colors andlor 

redox. Features within 10" surface 

* abund.lsizelcontrastlcolor1location (matrix or poreslpeds) 
ConcretionslNodules (wlin 3"; > 2mm) 

n High organic content in surface (in Sandy Soils) 
Organic streaking (in Sandy Soils) 
Organic pan (in Sandy Soils) 
Listed on Hydric Soils List (and soil profile matches) 

n Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 
[-1 Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES I7 NO rn Comments: - 
HYDROLOGY 

Recorded Data 
n Recorded Data Available n Aerial Photos I7 Stream gauge n Other No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
l"7 Inundated n Oxidized Root Channels (upper 12") 
,a Saturated in upper 12 inches I7 Water-stained Leaves 

I-7 Water Marks , C] Local Soil Survey Data 
n Drift Lines C] FAC-Neutral Test 
I7 Sediment Deposits n Other: 
fl Drainage Patterns 

Criteria Met? YES C] NO Comments: - 

DETERMINATION 
WETLAND? YES C] NO Rl Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 1 
County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectIContact: Brooklane Heiahts 1 TC2 Investments Det. by: Eric Henning 
Plant Community: Herbaceous, SaplinglShrub, . Plot #: SP-4 
Plot location: Central portion of the site 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N n  If No, explain: 
Has Veg. n Soil n Hydrology r"-I been significantly disturbed? 
Explain: 

VEGETATION 

Tree Stratum 
Total Cover: % 

3. % 
SaplinalShrub Stratum 
Total Cover: 40% 50% % 20% % 

1. *Rubus discolor FACU 100% 

WoodvNine Stratum 
Total Cover: % 

Herb Stratum 
Total cover: 100% 

1. *Festuca arundinacea FAC- 80% 
2. Vicia americana FAG 10% 
3. Cirsium vulqare FACU 10% 
4. % I 
5. Yo 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-1: 012 or 0% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES n NO tq] Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y U N kl Has hydric inclusions? Y Dd N - L L  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" 1 0Y R 313 none Loam 

Hydric Soil Indicators: * abund.lsizelcontrastlcolor1location (matrix or poreslpeds) 
Histosol Ih ConcretionslNodules (wlin 3"; > 2mm) 
Histic Epipedon n High organic content in surface (in Sandy Soils) 

[7 Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) Ih Organic pan (in Sandy Soils) 

[7 Gleyed or low chroma colors andlor Ih Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 10" surface I l  Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES n NO tq] Comments: - 

HYDROLOGY 
Recorded Data 
Il Recorded Data Available n Aerial Photos n Stream gauge n Other tq] No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: 
Ih Inundated 

Saturated in upper 12 inches 
i-7 Water Marks 
Ih Drift Lines 

Sediment Deposits 
Il Drainage Patterns 

Secondary Hydrology Indicators (2 or more required): 
l-7 Oxidized Root Channels (upper 12") 
_IZb. Water-stained Leaves 

Local Soil Survey Data 
[7 FAC-Neutral Test 
Il Other: 

Criteria Met? YES NO IXI Comments: - 

DETERMINATION 
WETLAND? YES NO €4 Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectlContact; Brooklane Heiohts 1 TC2 Investments Det. by:-Eric Henning 
Plant Community: Herbaceous, , , Plot #: SP-5 
Plot location: Central portion of the site -within channelldrainaqe 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N a  If No, explain: 
Has Veg. n Soil= Hydrology fl been significantly disturbed? &J 

VEGETATION 

Tree Stratum Herb Stratum 
Total Cover: % 50% % 20% % Total Cover: 100% 50% % 20% % 

1. % 1. *Juncus patens FACW 100% 
2. % 2. % 
3. % 3. % 
SaoIinolShrub Stratum 4. % 
Total Cover: % 50% % 20% % 5. YO 

WoodvNine Stratum 
Total Cover: % 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 111 or 100% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES €4 NO n Comments: Him blackberw and white oak rooted outside 

SOILS . -- 

Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y LI N bd Has hydric inclusions? Y N L  

Depth Matrix Color Redox Concentrations' Redox Depletions* Texture 
0-1 6" 2.5Y 411 7.5YR 416 Manv. Medium. Prominent Loam 

- 

Hydric Soil Indicators: abund.lsizelcontrastlcolorllocation (matrix or poreslpeds) 
0 Histosol n ConcretionsINodules (wlin 3"; > 2mm) 

Histic Epipedon l'l High organic content in surface (in Sandy Soils) 
17 Sulfidic Odor 0 Organic streaking (in Sandy Soils) 

Reducing Conditions (tests positive) n Organic pan (in Sandy Soils) 
rn Gleyed or low chroma colors andlor n Listed on Hydric Soils List (and soil profile matches) 

redox. Features within 1 0  surface n Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 
fl Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES rn NO n Comments: - 

HYDROLOGY 
Recorded Data 

n Recorded Data Available n Aerial Photos l l  Stream gauge _Il_ Other rn No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: Surface Depth to free water: 3" 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
fl Inundated Oxidized Root Channels (upper 12") 

Saturated in upper 12 inches n Water-stained Leaves 
Water Marks Local Soil Survey Data 

_61 Drift Lines it4 FAC-Neutral Test 
Sediment Deposits n Other: 
Drainage Patterns 

Criteria Met? YES NO Comments: - 

DETERMINATION 
WETLAND? YES NO CI Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectIContact; Brooklane Heiahts I TC2 Investments Det. by:-Eric Henning 
Plant Community: Herbaceous, SaplinglShrub, , Plot #: SP-6 
Plot location: South central portion of the site 
Recent Weather: Sunnv oast 48 hours 
Do normal environ. conditions exist? ~m N m  If No, explain: 
Has Veg. n Soil n Hydrology fl been significantly disturbed? No 
Explain: 

VEGETATION 

Tree Stratum Herb Stratum 
Total Cover: % 50% % 20% % ~ o t a l  Cover: 80% 50% % 20% % 

1. % 1. *Festuca arundinacea FAC- 80% 
2. % 2. Vicia americana F AC 10% 
3. % 3. Galium aparine FACU 10% 
SaplinsIShrub Stratum 4. % 
Total Cover: 50% 50% % 20% % 5. YO 

1. Rubus laciniatus FACU+ 10% 6. % 
2. *Rubus discolor FACU 20% 7. - % 
3. *Cytisus scoparius NOL 40% 8. % 

4. *Crataegus monogyna FACU+ 20% 9. - % 
5. Rhus diversiloba NOL 10% 10. Oh 

11. % 
12. Bare around 20% 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 014 or 0% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES 17) NO Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y t,J N &I Has hydric inclusions? Y bd N L  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6 10Y R 313 none Loam 

Hydric Soil Indicators: * abund.lsize/contrast/colorllocation (matrix or poreslpeds) 
Histosol n ConcretionslNodules (wlin 3"; > 2mm) 
Histic Epipedon _Cb High organic content in surface (in Sandy Soils) 
Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) fl Organic pan (in Sandy Soils) 
Gleyed or low chroma colors andlor Ib Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 1 0  surface n Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES fl NO W Comments: - 

HYDROLOGY 
Recorded Data 

_dZL_ Recorded Data Available fl Aerial Photos 11 Stream gauge n Other No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
fl Inundated fl Oxidized Root Channels (upper 12") a, Saturated in upper 12 inches fl Water-stained Leaves 
n Water Marks Local Soil Survey Data 
fl Drift Lines FAC-Neutral Test 
IT Sediment Deposits n Other: 
fl Drainage Patterns 

Criteria Met? YES NO [XI Comments: - 

DETERMINATION 
WETLAND? YES NO W Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
Project/Contact; Brooklane Heiahts I TC2 Investments Det. by: Eric Henning 
Plant Community: Herbaceous, SaplinglShrub. . Plot #: SP-7 
Plot location: South central portion of the site - channel 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N= If No, explain: 
Has Veg. n Soil n Hydrology fl been significantly disturbed? No 
Explain: 

VEGETATION 

Tree Stratum 
Total Cover: % 

Herb Stratum 
50% % 20% % Total Cover: 70% 

1. % 1. *Juncus patens FACW 40% 
2. % 2. *Festuca arundinacea FAC- 50% 
3. % 3. Galium aparine FACU 10% 
SaplinalShrub Stratum 4. % 
Total Cover: 10% 50% % 20% % 5. Oh 

1. *Fraxinus latifolia FACW 100% 6. % 
2. % 7. - % 

WoodvNine Stratum 
Total Cover: % 

1. % 11. % 
2. % 12. Bare ground 30% 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 213 or 67% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES W NO n Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y L.,l N [;L4 NAIL.- 

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 2" 1 OYR 313 7.5YR 416 Manv, Medium. Distinct Loam 
12-1 6 I OYR 3/3+2.5Y 411 7.5YR 416 Manv, Medium, Prominent Loam 

Hydric Soil Indicators: 
II] Histosol 
[ZI Histic Epipedon 
II] Sulfidic Odor 
II] Reducing Conditions (tests positive) 

Gleyed or low chroma colors and/or 
redox. Features within 1 0  surface 

* abund./sizelcontrast/color/location (matrix or poreslpeds) 
fl ConcretionslNodules (wlin 3"; > 2mm) 
n High organic content in surface (in Sandy Soils) 

Organic streaking (in Sandy Soils) 
n Organic pan (in Sandy Soils) 
Ib Listed on Hydric Soils List (and soil profile matches) 
fl Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 
n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES NO 171 Comments: - 

HYDROLOGY 
Recorded Data 

i-7 Recorded Data Available fl Aerial Photos I-7 Stream gauge n Other rn No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: Surface Depth to free water: 3" 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
fl Inundated rn Oxidized Root Channels (upper 12") 
Rl Saturated in upper 12 inches rn Water-stained Leaves 
l l  Water Marks [ZI Local Soil Survey Data 

Drift Lines IE3 FAC-Neutral Test 
fl Sediment Deposits fl Other: 
rn Drainage Patterns 

Criteria Met? YES NO Comments: - 

DETERMINATION 
WETLAND? YES NO 171 Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
Project/Contact: Brooklane Heiahts 1 TC2 Investments Det. by:-Eric Henning 
Plant Community: Herbaceous, SaplinglShrub, Tree, Plot #: SP-8 
Plot location: South central portion of the site 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N a  If No, explain: 
Has Veg. n Soil I-7 Hydroloav i-7 been significantly disturbed? - - 
~ x ~ l a i n r  

VEGETATION 

Tree Stratum 
Total Cover: 70% 

Herb Stratum 
50% % 20% % Total Cover: 80% 

1. *Quercus garryana NOL 50% 1. *Festuca arundinacea FAC- 100% 
2. *Fraxinus latifolia FACW 50% 2. % 
3. % 3. % 
SaplinalShrub Stratum 4. % 
Total Cover: 70% 50% % 20% % 5. o/ 

1. *Rhus diversiloba NOL 20% 6. % 
2. *Crataeaus monoqvna FACU+ 60% 7. - % 
3. *Rubus discolor FACU 20% 8. % 

WoodvNine Stratum 
Total Cover: % 

1. % 11. % 
2. % 12. Bare qround 20% 

Percent of Dominant S~ecies that are OBL, FACW, FAC (not F A C L  116 or 17% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES n NO Comments: - 

SOILS - - 

Map Unit Name: Wiilakenzie-Wellsdale Complex Drainage Class: Well drained . 
On Hydric Soils List? Y L] N kl Has hydric inclusions? Y bd NLl.- 

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6 1 0Y R 312 none Loam 

Hydric Soil Indicators: * abund.lsizelcontrastIcolorllocation (matrix or poreslpeds) 
Histosol I l  ConcretionslNodules (wlin 3"; > 2mm) 
Histic Epipedon n High organic content in surface (in Sandy Soils) 
Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) n Organic pan (in Sandy Soils) 
Gleyed or low chroma colors andlor /-I Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 10" surface n Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

II Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES la__ NO Iq/ Comments: - 
HYDROLOGY 

Recorded Data 
l l  Recorded Data Available L A e r i a l  Photos n Stream gauge i l  Other No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
fl Inundated la__ Oxidized Root Channels (upper 12") 

J.- Saturated in upper 12 inches n Water-stained Leaves 
_C)__ Water Marks Local Soil Survey Data 

Drift Lines FAC-Neutral Test 
n Sediment Deposits n Other: 
n Drainage Patterns 

Criteria Met? YES NO Kl Comments: - 

DETERMINATION 
WETLAND? YES NO IXI Comments: - 



County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectlContact: Brooklane Heiahts I TC2 Investments Det. by: Eric Hennin~ 
Plant Community: Herbaceous, SaplinglShrub, Tree, Plot #: SP-9 
Plot location: South central portion of the site 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N n  If No, explain: 
Has Veg. Soil [1 Hydrology n been significantly disturbed? 
Explain: 

VEGETATION 

Tree Stratum 
Total Cover: 30% % 20% 50% % 

1. *Quercus garryana NOL 40% 
2. *Fraxinus latifolia FACW 60% 
3. % 
SaplinaIShrub Stratum 
Total Cover: 30% 50% % 20% % 

1. *Crataeous doualasii F AC 100% 
2. % 
3. % 

WoodvNine Stratum 
Total Cover: % 50% % 20% % 

Herb Stratum 
Total Cover: 0% 50% % 20% % 

1. % 11. % 
2. % 12. Bare qround 100% 

Percent of Dominant Species that are OBL, FACW, FAC (not F A C L  213 or 67% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES (Ta NO (7 Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y L.l N Has hydric inclusions? Y Pd N C ]  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" 10Y R 312 7.5YR 416 Few. Medium. Distinct Loam 

Hydric Soil Indicators: abund.lsizelcontrastIcolor1location (matrix or poreslpeds) 
Histosol l-7 ConcretionslNodules (wlin 3"; > 2mm) 
Histic Epipedon _ha_ High organic content in surface (in Sandy Soils) 
Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) Ih Organic pan (in Sandy Soils) 
Gleyed or low chroma colors andlor r"l Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 10" surface (7 Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES rn NO C1 Comments: Verv few mottles in the plot 

HYDROLOGY 
Recorded Data 

n Recorded Data Available n Aerial Photos (7 Stream gauge (7 Other No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
db Inundated n Oxidized Root Channels (upper 12") 
A. Saturated in upper 12 inches Water-stained Leaves 

Water Marks Local Soil Survey Data 
(7 Drift Lines C] FAC-Neutral Test 
(7 Sediment Deposits rn Other: To~oaraphv 

Drainage Patterns 

Criteria Met? YES NO El Comments: - 

DETERMINATION 
WETLAND? YES rn NO Ih Comments: 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectIContact: Brooklane Heiahts I TC2 Investments Det. by: Eric Henning 
Plant Community: Herbaceous, SaplingIShrub, Tree, Plot #: SP-10 
Plot location: North central aortion of the site - sarina 
Recent Weather: Sunnv aast 48 hours 
Do normal environ. conditions exist? Y m  N& If No, explain: 
Has Veg. S o i l n  Hydrology f l  been significantly disturbed? No 
Explain: 

VEGETATION 

Tree Stratum 
Total Cover: 70% 

Herb Stratum 
% 20% 50% % Total Cover: 40% 

1. *Quercus narryana NOL 100% 1. *Festuca arundinacea FAC- 80% 
2. % 2. *Vicia americana F AC 20% 
3. % 3. % 
Sa~linalShrub Stratum 4. % 
Total Cover: 60% 50% % 20% % 5. o/ 

1. *Rubus discolor FACU 40% 6. % 
2. *Crataesus monoqvna FACU+ 30% 7. - % 
3. *Rhus diversiloba NOL 30% 8. % 

WoodvNine Stratum 9. % 
Total Cover: % 50% % 20% % % 10. 

1. % 11. % 
2. % 12. % 

Percent of Dominant Saecies that are OBL, FACW, FAC (not F A C L  116 or 17% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES n NO W Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y Ll N El Has hydric inclusions? Y bd N [ 7  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" I OY R 313 none Loam 

Hydric Soil Indicators: * abund.lsizelcontrasVcoIorIlocation (matrix or poreslpeds) 
C] Histosol n ConcretionsINodules (wlin 3"; > 2mm) 
C] Histic Epipedon f l  High organic content in surface (in Sandy Soils) 
C] Sulfidic Odor C] Organic streaking (in Sandy Soils) 
C] Reducing Conditions (tests positive) n Organic pan (in Sandy Soils) 
C] Gleyed or low chroma colors andlor rl Listed on Hydric Soils List (and soil profile matches) 

redox. Features within 10" surface f l  Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 
f l  Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES f l  NO Comments: - 

HYDROLOGY 
Recorded Data 

n Recorded Data Available n Aerial Photos f l  Stream gauge r-7 Other No Recorded Data Available 

Field Data 
Depth ,of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
I7 Inundated I l  Oxidized Root Channels (upper 12") 

Saturated in upper 12 inches _Ib Water-stained Leaves 
Water Marks C] Local Soil Survey Data 

n Drift Lines C] FAC-Neutral Test 
f l  Sediment Deposits I l  Other: 
db Drainage Patterns 

Criteria Met? YES C] NO Kl Comments: - 
DETERMINATION 

WETLAND? YES C] NO €4 Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
ProjectIContact: Brooklane Heiahts 1 TC2 Investments Det. by: Eric Henning 
Plant Community: , , Plot #: SP-11 
Plot location: North central portion of the site -within channel 
Recent Weather: Sunny past 48 hours 
Do normal environ. conditions exist? Y_[XL N m  If No, explain: 
Has Veg. 1-7- S o i l  Hydrology fl been significantly disturbed? No 

Tree Stratum 
Total Cover: % 

VEGETATION 

Herb Stratum 
% 20% 50% % Total Cover: 0% 

1. % 1. void of vegetation % 
2. % 2. % 
3. % 3. % 
SaplinalShrub Stratum 4. % 
Total Cover: % 50% % 20% % 5. YO 

WoodvNine Stratum 
Total Cover: % 

1. % 11. % 
2. % 12. bare ground 100% 

Percent of Dominant S~ecies that are OBL, FACW, FAC (not FAC-): % 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES fl NO Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y /.....J N IXl Has hydric inclusions? Y bd N n -  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6 10YR 3/2+2.5Y 411 7.5YR 416 Manv. Medium, Prominent Loam 

Hydric Soil Indicators: * abund.lsizelcontrast/color/location (matrix or poreslpeds) 
Histosol fl ConcretionsINodules (wlin 3"; > 2mm) 
Histic Epipedon n High organic content in surface (in Sandy Soils) 
Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) fl Organic pan (in Sandy Soils) 
Gleyed or low chroma colors andlor n Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 10" surface fl Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

fl Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES [XI NO Comments: - 
HYDROLOGY 

Recorded Data 
fl Recorded Data Available r"I Aerial Photos r'I Stream gauge n Other [XI No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: Surface Depth to free water: 3" 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
_6L- Inundated fl Oxidized Root Channels (upper 12") 

Saturated in upper 12 inches fl Water-stained Leaves .a Water Marks Local Soil Survey Data 
fl Drift Lines FAC-Neutral Test 
fl Sediment Deposits fl Other: 
db Drainage Patterns 

Criteria Met? YES NO Comments: - 
DETERMINATION 

WETLAND? YES NO C7 Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
Project/Contact: Brooklane Heiahts 1 TC2 Investments Det. by:-Eric Hennin~ 
Plant Community: Herbaceous, SaplinglShrub, . Plot #: SP-12 
Plot location: Northeast portion of the site - low point 
Recent Weather: Sunnv ~ a s t  48 hours 
Do normal environ. conditions exist? Y m  N m  If No, explain: 
Has Veg. Soil I"7 Hydrology I"7 been significantly disturbed? 
Explain: 

VEGETATION 

Tree Stratum 
Total Cover: % 

Herb Stratum 
50% % 20% % Total Cover: 100% 

1. % 1. *Festuca arundinacea FAC- 100% 
2. % 2. % 

3. % 3. % 
SaplinslShrub Stratum 4. % 
Total Cover: 50% 50% % 20% % 5. % 

1. *Cvtisus scoparius NOL 100% 6. % 
2. % 7. - % 
3. % 8. % 

WoodvNine stratum 
Total Cover: % 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 012 or 0% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES n NO rn Comments: - 

SOILS 
Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y L.l N kl Has hydric inclusions? Y W N n -  

Depth Matrix Color Redox concentrations' Redox Depletions* Texture 
0-1 6" 1 0Y R 313 none Loam 

Hydric Soil Indicators: * abund.lsize/contrasffcolor/location (matrix or poreslpeds) 
C] Histosol I"7 ConcretionslNodules (wlin 3"; > 2mm) 
C] Histic Epipedon fl High organic content in surface (in Sandy Soils) 
C] Sulfidic Odor C] Organic streaking (in Sandy Soils) 
C] Reducing Conditions (tests positive) fl Organic pan (in Sandy Soils) 
C] Gleyed or low chroma colors andlor I"7 Listed on Hydric Soils List (and soil profile matches) 

redox. Features within 10" surface Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 
I"7 Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES n NO Comments: - 

HYDROLOGY 
Recorded Data 

n Recorded Data Available n Aerial Photos n Stream gauge n Other rn No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None - 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
db Inundated fl Oxidized Root Channels (upper 12") 
.A Saturated in upper 12 inches n Water-stained Leaves 

Water Marks L7] Local Soil Survey Data 
fl Drift Lines FAC-Neutral Test 

l-7 Other: n Sediment Deposits 
n Drainage Patterns 

Criteria Met? YES C] NO It4 Comments: - 

DETERMINATION 
WETLAND? YES C] NO rn Comments: - 



DEPARTMENT OF STATE LANDS - WETLAND DETERMINATION DATA FORM 

County: Benton City: Corvallis Date: 5-20-08 File # 
Projecffcontact: Brooklane Heiahts 1 TC2 Investments Det. by: Eric Henninq 
Plant Community: Herbaceous, SaplinqlShrub, Tree, Plot #: SP-13 
Plot location: Northeast portion of the site - low point 
Recent Weather: Sunnv past 48 hours 
Do normal environ. conditions exist? Y m  N n  If No, explain: 
Has Veg. [-1 S o i l  Hydrology 61 been significantly disturbed? 

Tree Stratum 
Total Cover: 50% 

VEGETATION 

Herb Stratum 
50% % 20% % Total Cover: 100% 

1. *Quercus parryana NOL 100% 1. *Festuca arundinacea FAC- 70% 
2. % 2. *Aprostis spp. FAC 30% 
3. % 3. % 
Sa~linslShrub Stratum 4. % 
Total Cover: 40% 50% % 20% % 5. Oh 

1. *Cvtisus sco~arius NOL 100% 6. % 
2. % 7. y 
3. % 8. % 

WoodvNine Stratum 9. % 
Total Cover: % 50% % 20% % 10. YO 

1. % 11. % 
2. % 12. % 

Percent of Dominant Species that are OBL, FACW, FAC (not FAC-): 114 or 25% 
Other Hydrophytic Vegetation Indictors: 

Criteria Met? YES 61 NO [ql Comments: - 
SOILS 

Map Unit Name: Willakenzie-Wellsdale Complex Drainage Class: Well drained 
On Hydric Soils List? Y LI N El Has hydric inclusions? Y Dd N R -  

Depth Matrix Color Redox ~oncentrations' Redox Depletions" Texture 
0-1 6 10YR 313 none Loam 

Hydric Soil Indicators: * abund.lsizelcontrastIcolor1location (matrix or poreslpeds) 
[7 Histosol 61 ConcretionslNodules (wlin 3"; > 2mm) 

Histic Epipedon 61 High organic content in surface (in Sandy Soils) 
Sulfidic Odor Organic streaking (in Sandy Soils) 
Reducing Conditions (tests positive) n Organic pan (in Sandy Soils) 
Gleyed or low chroma colors and/or 61 Listed on Hydric Soils List (and soil profile matches) 
redox. Features within 10" surface 61 Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

n Supplemental indicator (e.g. NRCS field indicator): 

Criteria Met? YES r7 NO 6d Comments: - 
HYDROLOGY 

Recorded Data 
n Recorded Data Available 61 Aerial Photos n Stream gauge r7 Other No Recorded Data Available 

Field Data 
Depth of inundation: Depth to Saturation: None Depth to free water: None 

Primary Hydrology Indicators: Secondary Hydrology Indicators (2 or more required): 
n Inundated l-7 Oxidized Root Channels (upper 12") 

_[1 Saturated in upper 12 inches l-l Water-stained Leaves a Water Marks C3 Local Soil Survey Data 
i-l Drift Lines FAC-Neutral Test 
61 Sediment Deposits n Other: 
61 Drainage Patterns 

Criteria Met? YES NO IXJ Comments: - 
DETERMINATION 

WETLAND? YES NO [ql Comments: - 



Z i o n  N a t u r a l  R e s o u r c e s  C o n s u l t i n g  



Photo Point #1 - Located in the north central portion of the site looking west across the study 
area. 

Photo Point #2 - Located just east of the western most drainage area. The beginning of the 
wetland area is located in the center of the frame. 

Z i o n  N a t u r a l  R e s o u r c e s  C o n s u l t i n g  



I Photo Point #3 - Located in the western most drainage looking north (uphill) at the wetland I 
area. 

Photo Point #4 -Located to the east of the eastern drainage looking west. 

Z i o n  N a t u r a l  R e s o u r c e s  C o n s u l t i n g  



Z i o n  Natural R e s o u r c e s  C o n s u l t i n g  
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imagery). TerraServer 6.0 I~ttp:llterrasewer.microsoft.com/. 

US Fish and Wildlife Service, Branch of Wildlife Habitat Assessment, National Wetlands 
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Tuesday, January 27, 2009 4:27 PM
To: Richardson, Robert
Subject: Empty Lots

Attachments: Empty_Lots.jpg; Kalapuya.jpg

Empty_Lots.jpg 
(344 KB)

Kalapuya.jpg (119 
KB)

Hi Bob,

I have attached two more files for the record.  I request that they be included in color.

The first is a satellite photograph of the development site and surrounding areas.  I 
believe the photo was taken in 2005.
The photo shows empty lots on both sides of Brooklane Drive and on Kalapuya Drive, even 
though Kalapuya Drive was approved for development several years ago.

The second attachment is a photograph of Kalapuya Drive, looking east, that was taken this
afternoon.  There are still no houses on Kalapuya Drive.

Mark
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Tuesday, January 27, 2009 4:36 PM
To: Richardson, Robert
Subject: Re: Empty Lots

Attachments: Kalapuya2.jpg

Kalapuya2.jpg (73 
KB)

Bob,

Here's one more photograph to be added to the other two.
This one was also taken this afternoon, facing south from the intersection of Brooklane 
and Kalapuya.

Thanks.

Mark
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 Date: January 27, 2009 
 From: Mark Knapp 
 To: Corvallis City Council 
Subject: Brooklane Heights (PLD06-00018, SUB06-00006) 
 
 
 
Page 38 of the City Memo from the Community Development Director (December 24, 
2008) clarifies that Condition 27 would allow significant mass grading in the 
development. 
 

Revised Condition 27 
“Mass grading shall be limited to the areas shown on the grading plan 
identified as Attachments 1.7 and 1.8 of the August 10, 2007, Staff 
Memorandum to the City Council....  All mass graded areas, as shown in 
Attachment 1.8, shall be engineered and constructed such that retaining 
walls are neither required nor used.” 

 
The City Memo argues that compliance with Chapter 4.5 of the 2006 Land Development 
Code implements CCP 4.6.7 by virtue of the fact that Article 50 of the Comprehensive 
Plan defines the LDC as “a set of ordinances and regulations that implements the 
policies contained in the Comprehensive Plan.” 
 
The key word in that definition is “set” – because it identifies the LDC as a collection of 
interdependent standards to be applied as a whole.  Compliance with the hillside 
policies of the Comprehensive Plan is implemented by the application of all of the 
relevant standards in the LDC.  The City cannot pick and choose standards from the set 
and then reasonably argue that the effect of compliance with the subset is the same as 
compliance with all of the standards. 
 
In the case of Condition 27, the City removes a critical piece of the puzzle when it 
allows mass grading – because mass grading increases the risk of slope instability, and 
it increases sediment transport from storm water runoff. 
 
LDC 4.5.80.04.c.3 limits mass grading area to protect steep hillsides.  For low-density 
residential development zones with slopes equal to or great than 10 percent, no mass 
grading is allowed on lots greater than 10,000 square feet.  On smaller lots, mass 
grading is allowed up to 6,500 square feet. 
 
But only 13 of the 45 proposed lots are less than 10,000 square feet, and some of the 
smaller lots would be entirely graded.  Furthermore, most of the lots are on a slope 
greater than 10 percent.  Therefore, noncompliance with the mass grading limitations is 
widespread.  No compensating public benefit has been offered. 
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The failure of the City to require the Applicant to comply with the prohibition on mass 
grading would further ensure that the application does not comply with CCP 4.11.12 – 
because mass grading would greatly increase the transport of suspended sediment into 
the wetland.  The proposed development would create large areas of construction fill 
that are exposed to hillside runoff until houses are constructed and landscaping is 
added. 
 
A new study by the National Research Council notes the significant erosion problems 
caused by mass grading.1 
 
"Numerous researchers have documented the impact of mass grading, clearing, and the 
passage of construction equipment on the compaction of soils, as measured by 
increase in bulk density, declines in soil permeability, and increases in the runoff 
coefficient (Lichter and Lindsey, 1994; Legg et al., 1996; Schueler, 2001a,b; Gregory et 
al., 2006)." – page 302 
 
The situation would be exacerbated by the current depressed economy, which would 
increase the probability that the graded lots would remain vacant for an extended period 
of time.  Empty lots already exist adjacent to the proposed development.  These empty 
lots were mass graded, just as the Applicant proposes for Brooklane Heights.  The 
Furtick property along Kalapuya Circle was annexed in November 2000 and approved 
for development shortly thereafter.  Some seven years after mass grading, however, the 
lots still sit empty. 
 
Furthermore, a study by Abramson in 2001 (attached) showed that exposed clay 
surfaces lose their cohesiveness, thereby increasing erosion and sediment transport. 
 
 

                                                
1 Urban Stormwater Management in the United States.  National Academies Press (in printing). 
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CHAPTER 1

GENERAL SLOPE
STABILITY CONCEPTS

1.1 INTRODUCTION

The evolution of slope stability analyses in geotechnical engineering has followed
closely the developments in soil and rock mechanics as a whole. Slopes either occur
naturally or are engineered by humans. Slope stability problems have been faced
throughout history when men and women or nature has disrupted the delicate balance
of natural soil slopes. Furthermore, the increasing demand for engineered cut and fill
slopes on construction projects has only increased the need to understand analytical
methods, investigative tools, and stabilization methods to solve slope stability prob-
lems. Slope stabilization methods involve specialty construction techniques that must
be understood and modeled in realistic ways.

An understanding of geology, hydrology, and soil properties is central to apply-
ing slope stability principles properly. Analyses must be based upon a model that
accurately represents site subsurface conditions, ground behavior, and applied loads.
Judgments regarding acceptable risk or safety factors must be made to assess the
results of analyses.

The authors have recognized a need for consistent understanding and applica-
tion of slope stability analyses for construction and remediation projects across the
United States and abroad. These analyses are generally carried out at the beginning,
and sometimes throughout the life, of projects during planning, design, construc-
tion, improvement, rehabilitation, and maintenance. Planners, engineers, geologists,
contractors, technicians, and maintenance workers become involved in this process.

This book provides the general background information required for slope sta-
bility analyses, suitable methods of analysis with and without the use of computers,
and examples of common stability problems and stabilization methods for cuts and

1
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Richardson, Robert

From: Mark Knapp [geocogent@yahoo.com]
Sent: Tuesday, January 27, 2009 5:00 PM
To: Richardson, Robert
Subject: Mass Grading

Attachments: Mass Grading.pdf; Slope Stability.pdf

Mass Grading.pdf 
(117 KB)

Slope Stability.pdf 
(1 MB)

Last one.

Mark

      

richardson
Note
See W. Koenitzer, attachment - Slope Stability Concepts.
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Richardson, Robert 

from: Will Koenitzer [shonto88tc@comcast.net] 

Sent: Tuesday, January 27,2009 4:54 PM 

To: Richardson, Robert 

Subject: Brookfane testimony 

Attachments: GENERAL SLOPE STABILITY CONCEPTS.pdf 

Date: 27 January 2009 
To: Corvallis Mayor and City Council 
From; Will Koenitzer, 4240 SW Fairhaven Drive, 97333 
Subject: Brooklane Heights (PtD06-00018, SUB06-00006) 

The applicant's e~gineer  stated that retaining devises (or retaining structures) were not necessary following 
excavation (in so many words) when asked if such devices would be installed by a city council member. This 
statement caused me to be curious in that clay soils are known to be very unstable, that is, perhaps that any form of 
land form change such as cut/fili or mass grading can be conducted one day and remain stable, but at  any time In the 
future become disastrously unstable. 1 have witnessed such slope stability failures during my 30 years of forestry 
work. 

I have attached the first chapter, "General Slope Stability Concepts, from Lee Abramson, e t  al, "Slope Stability and 
Stabiiization Methods," to provide the reader with information that there are strong requirements to deal with clay 
soils to prevent slope instability and catastrophic Failures. 

I have included below, two paragraphs from the attached PDF file, that highlight the issues of cut/fill in clay, which 
appears to me to be of some concern that retaining walls would be required during any form of excavation of the 
subject hill. 

Steep cuts often are necessary because of right-of-way and property line constraints. The design must consider 
measures that will prevent immediate and sudden failure as well as protect the slope over the long term, unless the 
slope is cut for temporary reasons only. In some situations, cut stability a t  the end of construction may be a critical 
design consideration. Conversely._c_ut slopes, although stable in the sh,o_rt term, c~n-fait  many years later withgut much 
w a r n u .  (PAGE 16) -- 

Long-term cut slope stability is also dependent on seepage forces and, therefore, on the ultimate groundwater level in 
the slope. After excavation, the free-water surface will usually drop slowiy to a stable zone at a variable depth below 
the new cut surface. This drawdown usually occurs rapidly in cut slopes made in sand but is usually much slower in 
clay cut slopes. Althouah-apical rates and shapesofgroundwater drawdpwn curves have beengroposed for cu& 
slopes, none.h,asgr-oved useful for_correctly predicting the time or rate of d r a w d , o , w ~ p r e c o n s o l i d a t e ~ ~ ~ s s ~  The 
main obstacle to such prediction comes from the difficulty in correctly modeling the recharge of the area in the 
vicinity of the cut slope. (PAGE 17) 

Will Koeni tzer 
4240 SW Pairhaven Drive 
Corvallis, OR 97333 

Please Note New Email Address: shonto88tc@c~mcast.net 
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GENERAL SLOPE 
STABILITY CONCEPTS 

t .I  INTRODUCTION 

The evolution of slope stability analyses in geotechnical engineering has followed 
closely the developments in soil and rock mechanics as a whole. Slopes either occur 
naturally or are engineered by humans. Slope stability problems have been faced 
throughout history when men and women or nature has disrupted the delicate balance 
of natural soil slopes. Furthermore, the increasing denland for engineered cut and fill 
slopes on construction projects has only increased the need to understand analytical 
methods, investigative tools, and stabilization methods to solve slope stability prob- 
ferns. Slope stabiliza~on methods involve speciaity construction techniques that must 
be understood and modeled in realistic ways. 

An understanding ,of geology, hydroiogy, and soil propenties is central to apply- 
ing slope stability principles properly. Analyses must be based upon a model that 
accurately represents site subsurface conditions, ground behavior, and applied loads. 
Judgments regarding acceptable risk or safety factors must be made to assess the 
results of analyses. 

The authors have recognized a need for consistent understanding and applica- 
tion of slope stability analyses for consmcrion and remediation projects across the 
United States and abroad. These analyses are generaliy carried out at the beginning, 
and sometimes throughout the life, of projects during planning, design, construc- 
tion, improvement, rehabilitation, and maintenance. Planners, engineers, geologists, 
contractors, technicians, and maintenance workers become involved in this process. 

This book provides the general background information required for slope sta- 
bility analyses, suitable methods of analysis with and without the use of computers, 
and exampies of common stabiiity probiems and stabilization methods for curs and 
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2 GENERAL SLOPE STABILITY CONCEPTS 

fills. This body of information encompasses generai slope stability concepts, engi- 
neering geology principles, groundwater conditions, geologic site explorations. soil 
and rock testing and interpretation, dope stability concepts, stabilization methods, 
instrumentation and monitoring, design documents, and construction ~nspection. 

Detailed discussions about methods used in slope stability analyses are given, 
including the ordinary method of slices, simplified Janbu method, simplified Bishop 
method, Spencer's method, other limit equilibrium methods, numerical methods, total 
stress analysis, effective stress analysis, and the use of computer programs to solve 
problems. This hookis intended for individuals who deal with slope stability problems, 
including most geotechnical engineers and geoiogists who have an understanding of 
geotechnical engineering principles and practice. 

1.2 AiMS OF SLOPE STABILITY ANALYSIS 

In most applications, the primary purpose of slope stability analysis is to contribute 
to the safe and economic design of excavations, embankments, earth dams, Landfills, 
and spoil heaps. Slope stability evaluations are concerned with identifying critical 
geological, material, environmental, and economic parameters that will affect the 
project, as well as understanding the nature, magnitude, and frequency of potential 
slope problems. When dealing with slopes in general and slope stabiiity analysis in 
particuiar, previous geological and geotechnica! experience in an area is valuable. 

The aims of slope stability analyses are 

(1) To understand the development and form of natural slopes and the processes 
responsible for different natural features. 

(2) To assess the stability of siopes under short-term (often during construction) 
and long-term conditions. 

(3) To assess the possibility of landslides invoiving natural or existing engineered 
slopes. 

(if) To analyze landslides and to understmd failure mechanisms and the influence 
of environmental factors. 

(5) To enable the redesign of failed slopes and rhe planning and design of preven- 
tive and remedial measures, where necessary. 

(6) To study the effect of seismic loadings on slopes and embankments. 

The analysis of slopes takes into account a variety of factors relztiiting to topography, 
geology, and material properties, often relating to whether the slope was naturally 
formed or engineered. 

1.3 NATURAL SLOPES 

Many projects intersect ridges and valleys, and these landscape features can be prone 
to slope stability problems. Natural slopes that have been stabie for many years 
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1.4 ENGINEERED SLOPES 3 

may suddenly fail because of changes in topography, seismicity, groundwater flows, 
loss of strength, stress changes, and weathering. Generally. these failures are not 
understood well because little study is made until the failure makes it necessary. In 
many instances, significant uncertainty exists about the stability of a natural slope. 
This has been emphasized by Peck (1967), who said: 

Our chances For prediction of the stability of a natural slope are perhaps best if the 
area under study is an old slide zone which has been studied previously and may be 
reactivated by some buman operations such as excavating into the toe of the slope. On 
the other hand, our chances are perhaps worst if the mechanism triggering the liuidsiide 
is (1) at a random not previously studied location and (2) a matter of probability such 
as the occurrence of an earthquake. 

Knowing chat old slip surfaces exist in a natural slope makes it easier to understand 
and predict the slope's behavior. Such slip surfaces often result from previous iand- 
siides or tectonic activities. The s l ~ p  surfaces may aiso be caused by other processes, 
including vakley rebound, glacial shove, and glacial phenomena such as solifluction 
and nonuniform swelling of clays and clay-shales. The shearing strength along these 
slip surfaces is often very low because prior movement has caused slide resistance to 
peak and gradually reduce to residual values. It is not always easy to recognize land- 
slide areas (while postglacial slides are readily identified, preglacial surfaces may lie 
buried beneath glacial sediments). However, once presheared strata have been located, 
evaluation of stability can be made with confidence. 

The role of progressive failure in problems associated with natural slopes has been 
recognized more and more as time goes on. The materiais most likely to exhibit 
progressive failure are clays and shales possessing chemical bonds that have been 
gradually disintegrated by weathering. Weathering releases much of the energy stored 
in these bonds (Bje~rum, 1966). Our understanding of landslides involving clay and 
shale slopes and seams has increased largely due to the original work by Bishop 
(1966), Bjemm (1966), and Skempton (1 964). 

1.4 ENGINEERED SLOPES 

Engineered slopes may be considered in three main categories: embankments, cut 
slopes, and retaining walls. 

1.4.1 Embankments and Fills 

Fill slopes involving compacted soils include highway and railway embankments, 
landfills, earth dams, md levees. The engineering properties of materiais used in 
these structures are controlled by the borrow source grain size distribution, the meth- 
ods of construction, and the degree of compaction. In general, embankment slopes 
are designed using shear strength parameters obtained from tests on sampies of the 
proposed material compacted to the design density. The stability analyses of emhank- 
ments and fills do not usually involve the same di%culties and uncertainties as natural 
slopes and cuts because borrow materials are preselected and processed. Because fills 
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are generally built up in layers, analyses are required for all steps in the life of the 
project including: 

(1) A11 phases of construction 
(2) The end of construction 

(3) The long-term condition 
(4) Natural disturbances such as flooding and earthquakes 

(5) Rapid drawdown (for water-retaining structures like earth dams) 

Debris and waste landfills differ from other engineering slopes in that they typically 
have an extreme variety of material types, srzes, and characteristics. These materiats 
are extremely difficult to chardcterize and analyze. 

Constructed fills have been used since antiquity with varying degrees of success 
and fai!nre. !r, zncient times, they were lised to canstmc: e a r r  fi!l dams for storing 
irrigation water. One of the oldest recorded earth fill dams is the dam completed in 
Ceylon in the year 5#4 BC, which was 11 miles long, 70 feet high, and contained 
about 17 million cubic yards of embankment (Schuyler, 1905). 

It is well known and documented that compaction of soils increases their strength. 
Tools and methods for compacting soils were developed long before the principles 
of compaction were discovered in the 1930s. For a long period of time, before the 
building of the first road compaction roller in the 1860s, cattle, sheep, and goats were 
used to compact soils. For example, in the United States, the 85-foot high Santa Fe 
water supply dam of New Mexico was compacted by 115 goats in 1893 (Highway 
Research Board, 1960). 

Although mechanical equipment has been used to compact soil since the late 1860s, 
the engineering literature prior to the 1930s gave no evidence that anyone had estab- 
lished the relationships between moisture content, unit weight, and the compaction 
effort, relationships that are now documented as the fundamental princ~ples of soil 
compaction. Between the 1930s and 1940s, the principles of compaction were widely 
known and discussed among engineers. The "Proctor curve" was a result of these 
studies. Following the work by Proctor, numerous investigations and reports were 
prepared to increase knowledge of compaction principles, which, through modifica- 
tions and upgrading, resulted in widely used compacbon testing standards. 

Today. as in the past, earth materials continue to be used for embankment fills 
and backfill behind retaining structures because of their widespread avallabiiity and 
reiative economy. Backfill is compacted in lifts that vary from 6 inches to 3 feet, 
depending on the types of soils and proposed use. Different types of compactors, 
ranging from large sheep's foot and vibratory rollers to small hand-operated tampers, 
have been developed and used to compact soils. 

Embankment fills generally consist of: 

(1) Cohesionless soils (sands and gravels) 

(2) Cohesive soils (silts and clays) 

(3) A mixture of cohesionless and cohesive soils, gravels, and cobbles (herein 
called earth-rock mixtures). 
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L 

WATER CONTENT W % 

Figure 1.1. The moisture-density relationship (Proctor curve). 

Organic soils, soft clays, and silts are usuaily avoided. The range of particle sizes 
of embankment fills is governed, for economic purposes, by rhe availability of the 
materials from nearby borrow areas. 

The density of the materials afterbeingexcwatedfrom borrow areas is usualiy very 
low and can be increased by compaction witb mechanical equipment. In general, when 
the moisture content. of the compacted soil is increased, the density will increase under 
a given compaction effort, until a peak or inaximuin density is achieved at a particular 
optimum moisture content. Thereafter, the density decreases as the moisture content 
is increased. The variations of moisture contents with density of Lhe compacted soil 
is generally plotted in curves (Proctor curves) similar to Figure 1 . 1 .  The point of 
100 percent saturation is called the saturation line, which is never reached since some 
air (pore space) always remains capped in the soil material. 

Cohesionless and colnesive soiis behave differently when b e i ~ g  compacted and 
have different compaction curves under the same compaction effort. Engineering char- 
acteristics of fiils are discussed in the foilowing sections. Typical engineering prop- 
erties for compacted soils include maximum dry unit weight (standard compaction), 
optimum moisture content, typical strength, and permeability characteristics. 

In general, soil shear strength varies with soil type and compaction conditions. 
Samples compacted dry of optimum moisture content appear stronger and more stable 
than those compacted wet of optimum moisture content. Increasing the cornpaction 
effort on soil reduces the permeability by reducing the amount of void space between 
the soil particles. When soil is compacted dry of optimum moisture content, the 
permeabiIity is increased with an increase in water content. There is a slight decrease 
in permeability if the water content exceeds the optimum value. 

Cohesi~niess FiICs Cohebronlcss soils generally consist of relatively clean sands 
and graveis that remain pervious when compacted. These soils are represented by 
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6 GENERAL SLOPE STABILITY CONCEPTS 

Unified Classification System soil groups SW, SP, GW, GP, and boundary groups of 
any of these. 

During the compaction process, compacted cohesionless soils are not affected 
significantly by water content because they are relatively pervious. The Proctor curve, 
as depicted in the dry density versus optimum moisture content graph. is usuaily 
round. Hence, their compactness is usually evaluated based on their relative density, 
as introduced by Terzaghi ( 1  925) and defined as 

amax - D,. = 
c~nax - emin 

where L), = relarive density expressed as a percentage 
em, = void ratio of the soil in its loosest state 

e -- void ratio of the soil being tested 
.,,,in = mid ratio of the soil in its denssst, st~t,., 

Since void ratio is related to dry density for a given specific gravity, Equation 1-1 can 
be written as 

(Eq. 1-2) 

where ydmax = dry density of the soil in its densest state 
y d ~ ,  - dry density of the soil in its loosest state 

yd = dry density of the soil being tested 

The loose or dense state of cohesioniess soils is usually judged by relative density 
as defincd by Terzaghi. Typical ranges of relative density of sand are 

0 i D, < f Loose sand 

< D, < $ Medium dense sand 

< D < 1 Dense sand 

Terzaghi further defined canpactibility as 

(Eq. 1-3) 

where T: is very large for well-graded cohesionless soil such as SW and GW soils. 
Table 1.1 presents a list of compactibility values ( F )  for cohesionless soils. 

Cohesive Fills Cohesive soils consist of those that contain sufficient quantities 
of silt and clay to render the soil mass relatively impernieable when properly com- 
pacted. Unlike compacted cohesionless soils, whose physical properties are generally 
improved by compaction to the maximum dry unit density, the physicai properties 
of cohesive soils are not necessarily improved by compaction to a maximum unit 
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TABLE 1.1 List of Compactihility Factor I.' 

Maximum 
Classification ynlax emin eman Size 

SP-SM 90 108 0.54 0.84 #16 
SM 75 97 0.83 1.36 i" 
SP 92 112 0.48 0.80 #4 
SP 93 113 0.46 0.77 1;" 
SP 95 116 0.43 0.74 #4 
SP-SM 92 113 0.46 0.80 in 
SF 85 107 0.54 0.94 #30 
SP 97 118 0.40 0.70 1 i" 
SP 99 120 0.38 0.67 I 
SM-ML 83 to8 0.62 1.1 1 #4 
SP-SM 79 103 0.60 1.08 #30 
SP 103 124 0.33 0.60 i" 
SM 105 126 0.31 0.57 5" 
SP-SM 87 112 0.48 0.90 #4 
SM 82 f08 0.54 1.02 #I6 
SW-SM 95 119 0.39 0.74 3" 
SP 98 122 0.36 0.69 #4 
SW-SM 98 225 0.34 0.71 3" 
SP-SM 97 I24 0.33 0.70 ?" 

SF-SM 
1, 

84 115 0.44 0.97 1 
SP-SM 94 123 0.34 0.76 1;'' 
SM 99 128 0.31 0.70 3" 
SP-SM 80 114 0.44 1.06 #I6 
SW-SM 80 116 0.42 1.07 I t "  
SM 83 120 0.38 0.99 #i 
SM 102 134 0.23 0.62 2" 

CN-GM 113 127 0.31 0.47 i" 
GP-GM 122 129 0.32 0.52 3" 
GW-GM 116 133 0-26 0.44 5" 
GP-GM 110 128 0.30 0.51 3" 
GP-GM 117 133 0.24 0.41 5" 
GW-GP 111 130 0.27 0.49 3" 
CP 116 134 0.23 0.43 5" 
CW 119 139 0.24 0.45 3" 
GW 120 139 0.20 0.39 3" 
GW 119 139 0.21 0.41 3" 
GW 1 1  1 132 0.25 0.49 3" 
GP 115 136 0.22 0.44 5" 
GP 114 135 0.22 0.45 3" 
GW-GM 121 141 0.19 0.39 3" 
GM 122 141 0.17 0.36 1;" 
GW-GM 114 137 0.21 0.45 3" 
CW 112 138 0.20 0.48 3" 
GW 109 137 0.21 0.52 3" 

c, F 

2.2 0.555 
5.5 0.630: 
0.93 0.667 
0.92 0.674 
1.0 0.721 
0.88 0.739 
1.3 0.740 
1.2 0.750 
0.76 0.763 
1.5 0.790 
1.5 0.800 
0.75 0.818 
0.30 0.838 
1.3 0.875 
1.4 0.889 
1.4 0.897 
1.2 0.917 
1.0 1.088 
1.4 1.121 
1.4 1.205 
1.3 1.235 
1.8 1.258 
1.6 1.409 
2.4 1.547 
6.1 1.605 
1.9 1.695 
1.2 0.517 
0.50 0.625 
2.2 0.592 
15.0 0.700 
4.0 0.708 
7.5 0.815 
6.2 0.870 
2.2 0.875 
1.6 0.950 
1.1 0.952 
1.8 0.960 
0.61 1.000 
0.77 1.045 
2.3 1.052 
3.0 1.118 
1.2 1.143 
1.3 1.400 
2.6 1.476 

(Continued) 
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TABLE 1.1 (Coriti~lued) 

Maximum 
Classification y,,, y,,,, em,, em,, Size Die C, C,. F 

GP 
GM 
G W-GM 
GP 
GW 
GW-GM 
GW-GM 
GP-GM 
GW-GM 
GW-GM 
GP 
GW-GM 

Source: Hilf (1991). 

density. For example, Figure 1.2 indicates that the strength of compacted silty clay 
decreases with increasing molding water content (Seed and Chan. 1959). 

Whether compacted cohesive soils should be placed dry or wet of optimum for the 
same denslty depends on the type of construction. During construction of a fill slope, 
data (Lee and Haley, 1968) indicate that it is better to place cohesive soils dry of 
optimum. Such data are presented in Figures 1.3 and 1.4. Nevertheless, for earth dam 
construction, there is an increasing tendency to compact the cores of earth dams on 
wet of the optimum moisture content to min~mize crack development and subsequent 
formahon of seepage channels. A balance must be struck between the resultant lower 
strength and potential pore pressure problems caused by using a higher inltial water 
content. 

By changing the moisture content of compacted clays. a pronounced change in thelr 
engineering properties results. The effects of compaction dry and wet of optimum on 
the shear strength, permeability, compressibiIity, and structure of cohesive soils are 
shown in Table 1.2. 

Earth-Rock Mixtures There has been a considerable increase m the usage of 
earth-rock mixtures in the fi 11s of high embankments over the last 40 years. Such soils 
are heterogeneous mixtures of particles that may range in size from large boulders to 
clzy. The mixing of the larger size particles enha~ces the workability of the soil in 
the field and increases the overail strength of the soii. 

Past research studies by the Bureau of Reclamation (Holtz and Glbbs, 1956) sug- 
gested that the strength of earth-rock mix fill depends on the amount of cock to be 
mixed with the in situ soils. The strength will increase with the amount of rock until 
some threshold percentage, for instance about 50 to 68 percent for sand-gravel mix- 
tures, is reached. Further increase in gravel contents produces little to no increase in 
strength. Variations in frictlon angle with gravel contents of earth-rock mixtures for 
coarse-grained soils are shown in Figure 1.5. 
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Figure 1.2 Strength of compacted clay versus moisture content. (From Seed and Chan, 1959, 
rcproduccd by permission of ASCE.) 

Embankments an Weak Foundations Embankments are sometimes built 
on weak foundation materials. Sinking, spreading, and piping faiiures may occur 
irrespective of the stability of the new overlying embankment material. Considera- 
tion of the internal stability of an embankment-foundation system, rather than just the 
embankment, may be necessary. A simple rule of thumb based on bearing capacity 
theory can be used to make a preiiminary estimate of lne factor of safety against 



I PI : UFA 

1 PB05 1-01 5 J68F-Ahramson August 2 ,  2001 16139 

10 GENERAL SLOPE STABILITY CONCEPTS 

Figure 1.3 Compaction and unconfined compression characteristics of Higgins clay. (a) Un- 
confirmed compression tests. ( h )  Compaction curves. (From Lee and Haley, 1968, reproduced 
by permission of ASCE.) 
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Figure 1.4 Unconsolidated-undrained tests on compacted Riggins clay. (a )  Stress-strain 
curves = 750 psi. (h) Strength versus confining pressure. (From Lee and Haley, 1968, repro- 
duced by permission of ASCE.) 



1'1 . UFA 

PBOSI-Ol Si68PAhrarnson August 2,2001 16 39 

12 GENERAL SLOPE STABILITY CONCEPTS 

TABLE 1.2 Comparison between Dry of Optimum and Wet of Optimum 
Compaction of cohesive Soils 

Physical Properties Effects of Compaction 

As molded 
Undrained 
Draned 

After saturation 
Undrained 

Drained 
Pore-watzr pressure at failure 
Stress-suain lnodulus 
Sensitivity 

Magnitude 
Permanence 

Magnitude 

Rate 

Particle arrangement 
Water deficiency 

Permanence 

Dry side much highcr 
Dry side somewhat higher 

Dry side somewhat higher if swelling 
prevented; wet side can be higher if 
swelling permitted 

Dry side about the same or  slightly higher 
Wet side higher 
Dry side much greater 
Dry side more apt to be sensitive 

Dry side more permeable 
Dry side permeability reduced much more 

by permeation 

Compressibility 

Wet side more compressible in low stress 
range, dry side in high stress range 

Dry side consolidales more rapidly 

Structure 

Dry side more random 
Dry side more deficient, therefore more water 

imbibed, more swell, lower pore pressure 
Dry-side structure more sensitwe to change 

Source: Table extracted from Soil Mecilunics, by Lambe and Whitman (1969). 

circular arc failure for an embankment built over a clay foundation. The rule is [Cheney 
and Chassie, 1982) 

6c 
FOS - 

Yfill x &Ill 

where FOS = factor of safety 
c = cohesion of foundation clay (pounds per square foot) 

j/fill = unit weight of embankment fill (pounds per square foot) 
I-ffill = height of embankment fill (feet) 

The factor of safety cornpuled using this rule serves only as a rough preli~ninary 
estimate of the stability of an embankment over a clay foundation and should not be 
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Figore 1.5 Total stress angle of inlernal Priclion versus gravel contents. (Donsghe and Torrey, 
1985.) 

used for final design. The simple equat~on does not take into consideration factors 
such as fill strength, strain incompatibility between embankment fill and the underly- 
ing foundation soils, and fill slope angle. In addition. it does not identify the location 
of a critical failure surface. If the factor of safety using the rule-of-thumb equa- 
tion is less than 2.5, a more sophisticated stability analysis is required (Cheney and 
Chassie. 1982). 

Figure 1.6 shows the variations in safery factor, strength, pore pressures, load, and 
shear stresses with time for an embankment constructed over a clay deposit. Over 
time, the excess pore pressure in the clay foundation diminishes, the shear strength 
of the clay increases, and the factor of safety for slope failure increases. 
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CONSTRUCTION 

I i  

1 r 

TIME 
Figure 1.6 Stability conditions for an embankment slope over a clay foundation. (From 
Bishop and Ejerrum, 1960, reproduced by permission of ASCE.) 

Embankment fills over soft clay foundations are frequently stronger and stiffer 
than heir  foundations. This leads to the possibility that the embankment will crack 
as the foundation deforms and settles under its own weight and to the possibility of 
progressive failure because of stress-strain incompatibility between the embankment 
and its foundation. Design charts developed by Chirapuntu and Duncan (1 9771, using 
finite element method analyses, depict the efikcts of cracking and progressive failure 
on the stability of embankments on soft foundations. These charts niay be used as a 
supplement to conventional stability analyses. The use of geosynthetic reinforcement 
in the fill may prevent the initiation of cracking and subsequent failure in these cases. 
Alternatively, it may be necessary to remove the soft foundation materials or locate 
the fili at another site. 
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EMBANKMENT 

FOUNDATION SOIL 

STRAIN 

Figure 1.7 Example of stress-.;train inccmpntibifitp. 

Peak strengths of the embankment and the foundation soils cannot be mobilized 
si~nultaneously because of stress-strain incompatibility (Figure 1.7). Hence, a stabil- 
ity analysis performed using peak strengths of soils would overestimate the factor of 
safety. Many engineers perform stability analyses using soil strengths that are smaller 
than the peak vaiues to allow for possible progressive failure. 

Shale Embankments Embankments constructed of shaie materials often have 
slope stability and settlement problems. According to DiMiliio and Strohm (1981), 
the underlying causes of shale fill slope failures and excessive settlement frequently 
appear to be: 

(1) Deterioration or sofiening of certain shales over time after construction 

(2) Inadequate compaction of the shaie fill 
(3) Saturation of the shale fill 

These types of failures have been found to be typical in many areas from the Ap- 
palachian region to the Pacific coast. In general, severe problems with shaies in 
embankments are found in states east of the Mississippi River rather than west ofthe 
river (DiMillio and Strohm, 1981). Embankments can use filI  originating from shale 
formations successfully if the borrow source is not particularly prone to long-term 
decomposition and if adequate compaction and drainage are required. In addition, 
shale embankments should be keyed into any sloping surfaces by using benches and 
installing drainage measures to intercept subsurface water that may enter the foun- 
dation area. Guidelines for design and construction of shale embankments have been 
established by S t r o h  et al. t1978). 

f .4.2 Cut Slopes 

Shallow and deep cuts are important features in any civil engineenng projecl. The 
aim in a slope design is to determine a height and inclination that is economical 
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and that will remain stable for a reasonable life span. The design is influenced by 
the purposes of the cut, geological conditions, in situ material properties, seepage 
pressures, construction methods, and the potential occurrence of natural phenomena 
such as heavy precipitation, flooding, erosion, freezing, and earthquakes. 

Steep cuts often are necessary because of right-of-way and property line con- 
straints. The design must consider measures that will prevent immediate and sudden 
failure as well as protect the slope over the long term, unless the slope is cut for 
temporary reasons only. In some situations, cut stability at the end of construction 
may be a critical design consideration. Couversely, cut slopes, although stable in the 
short term, can fail many years iater without much warning. 

To a certain degree, the steepness of a cut slope is a matter of judgment not related 
to technical factors. Flat cut slopes, which may be stable for an indefinite period, are 
often uneconomical and impractical. Slopes that are too steep inay remain stable only 
for a short period of time. A failure may pose a danger to life and property at a iater 
date. Failures could involve trelnendous inconvenience and the expense of repairs, 
maintenance, and stabiiization measures. 

Figure 1.8 shows the general variations of factor of safety, strength, excess pore 
pressure, load, and shear stresses over time for a clay cut slope. The initial shear 
strength is equai to the undrained shear strength on the assumption that no drainage 
occurs during construction. In contrast to embankment slopes, the pore pressure within 
the cut increases over time. This increase is accompanied by a swelling of the clay, 
which results in reduced shear strength. Thus the factor of safety decreases over time 
until an unstable condition is reached. This, for the most part, explains why clayey 
cut slopes sometjmes fail a iong time after initial excavation. 

For cuts in overconsolidated clays, h e  in situ shear strength is a direct function of 
t31e maximum past overburden pressure. The higher the maximum past overburden 
pressure, the greater the shear strength. However, if the clay is subjected to long-term 
unloading conditions (permanent cuts), the strength of the clay no longer depends 
on the prior loading. The strength of a cut slope will decrease with time. The loss 
in strength is attributed to reduction of negative pore pressure after excavation. This 
loss in strength has been observed to be a time-dependent function related to the rate 
of dissipation of negative pore pressure. 

In practice, the loss in strength after cuts are made is not easily determined. Ac- 
cording to McGuffey (1982), the time dependency of clay cut slope failures can be 
hypothesized to be a function of the Terzaghi hydrodynamic lag model. The estimated 
time to Failure can be expressed as (McGuffey, 1982) 

(Eq. 1-5) 

where t = time to failure 
h = average distance from the slope face to the depth of the maximum 

negative pore pressure 
Tg0 = time factor for 90% consolidation = 0.848 
C,, = coefficient of consolidation (square feet per day) 
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--------- 
EXCAVATION 

CONSTRUCTION 

Figure 1.8 Stability conditio~s for acu: slope. (From Bishop and Bjerrurn, 1960, reproduced 
by permission of ASCE.) 

This model was used with some success by McGuffey (1982) to determine and 
back-analyze the time for stress release leading to slope failures in clay cut? in New 
York. 

Long-term cut slope stability is also dependent on seepage forces and, therefore. on 
the ultimate groundwater level in the slope. After excavation, the free-water surface 
will usually drop slowly to a stable zone at a variable depth below the new cut surface. 
This drawdawn usually occurs rapidly in cut siopes made in sand but is usually much 
slower in clay cur slopes, Although typical rates and shapes of groundwater draw- 
down curves have been proposed for cut slopes, none has proved useful for correctly 
predicting the time or rate of drawdown of preconsolidated clays. The main obstacle 
to such pred~ction comes from the difficoity in correctly mocieiing the recharge of Lhe 
area in the vicinity of the cut slope. 
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WASTE 

Figure 1.9 Cut and fill slopes used for Iandfills. (From Mitclleil and Mitchell, 1992. repro- 
duced by permission of ASCE.) 

1.4.3 Landfills 

Landfills are a special case where both cut and fill slopes are involved (Figure 1.9) and 
where the fill materiais are much less than optimum. To make matters worse, except 
for very old landfills, zones of clay barriers and, more recently, geosyntheric barriers 
(Figure 1.10) are placed between the fill materials and the natural ground, creating 
an extra zone that must be characterized and analyzed with respect to short-term and 
long-term stability. Also, the plethora of environmental regulations that are imposed 
on existing and new landfills places an extremely heavy burden on the engineers 
and geologists to accurately characterize and analyze the short-term and long-term 
behavior of landfills for the life of the project and beyond. 

Landfills may contain organic materials, tree limbs, refuse, and a variety of debris 
that are commonly dumped, pushed, and spread by bulldozers, and thexi compacted 
by refuse compactors. Compaction of landfills is somewhat different from the com- 
paction of soils, particularly with respect to crushing. Compaction crushes (collapses) 
hollow particles, such as drums, cartons, pipes, and appliances, and brings the crushed 
particles closer together. It may be expected that landfills, compacted at the top only, 
will be relatively loose. Lmdfili materials are commonly soft, and luge voids can be 
encountered. 

The evaluation of landfill slope stability is similar to the anaiysis of other types 
of slope stability problems. Selection of proper values for the strengths of the waste 
and foundation materials, and of proper shearing resistances along the interfaces 
within the liner and cover systems, is the most critic21 part of any stabiiity st~ldy. The 
greatest difficulties and uncertainties are associated with evaluation of the strength 
and stress-strain properties of the liner system materials and interfaces, and of the 
waste fili. 

Very little is known about the geotechnical engineering properties of landfills. The 
paucity of data results in part from the difficulties in credible sampling and testing 
of refuse. This difficulty is further compounded by the fact that refuse composition 
and propwties arc likely to change erratically within a landfill and are also likely to 
decompose with time. 
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Figure 1.10 Geosyrllhetic harriers uscd for landfills. (a) Base Ii~ler. (hi Side slope liner. (From Byrne et al., 1992. reproduced by 
permission of ASCE.) 
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The unit weight of iandfill is highly dependent on a number of factors, includ- 
ing initial composition, compactive effort, decomposition, settlement, and moisture 
content. Although the density of the landfill will typically increase with depth, con- 
siderable variability should be expected within relatively short distances (Landva and 
Clark, 1987). 

The moisture content of landfill materials is also dependent on a number of in- 
terrelated factors, such as the initial composition, landfill operating procedures, the 
effectiveness of my  ieachate collection and renlovai systems, the amount of moisture 
generated by biological processes within the landfiil, and the amount of moisture 
removed with landfiil gas (Mitchell and Mitchell, 1992). The water content of the 
landfills in the United States ranges from 10 to 50 percent. 

Shear strengths of the landfills may be estimated by means of: 

( I )  Laboratory testing 
(2) Rack-calcallation from field tests and operational records 

(3) In situ testing 

Laboratory samples are usually reconstituted from landfills before they are tested. 
Direct shear tests have been commonly used to determine shear strength parameters 
of the iandfill materials. Back-calculation of an existing landfiil based on field load 
tests also can be made to estimate the shear strengths of the landfill (Converse 
et al., 1975). However, the back-calculated strengrhs are usually conservative by an 
unknown amount because the back-calculaiion assumes failure of the siope (that is, a 
factor of safety equal to 1). Vane shear and standard penetration tests have been used 
to estimate the shear strength of refuse in a landfiil near Los Angeies, California 
(Earth Technology Corporation, 1988). The shear strength data obtained by these 
in situ testings may not be representative of the actual conditions because both the 
vane shear device and the standard penetration sampler are small compared with the 
inclusions (for example, tires, wood, carpet) that make up the landfill. 

Tme cohesion or banding between particles is unlikely in landfills. However, there 
may he a significant cohesion intercept that results from interlocking and overlapping 
of the landfiil constituents. This interpretation is supported by some laboratory test re- 
sults and the common observation that vertical cuts in iandfilIs can stmd, unsupported, 
to considerable heights (Mitchell and Mitchell, 1992). 

Alshunnar (1992) proposed the following design considerations for landfill slopes: 

(1)  Groundwater conditions before and after construction of the landfill 
(2) Subsurface conditions 

(3) Construction sequence 

(4) Adjacent site conditions and history 

( 5 )  Site topography 
(6) External loads such as from construction equipment, stockpiles. earthquakes, 

and so on 
(7) Liner geometry and configurahon 

(8) Filling sequence 



Pi :  IlFA 

PRD51-01 51 6BF-Abramson August 2. 2001 16:39 

1.4 ENGINEERED SLOPES 21 

It is extremely difficult to reconcile the uncertainties implicit in landfill site 
characterizations (e.g., landfill material types and characteristics, future land use at 
and around the site. the probability of severe natural phenomena iike earthquakes, 
tsunamis. sinkholes, etc.) with the guarantees that regulatory agencies require of oper- 
ators andowners related to siting, operations, and closure. Seed andBonaparte (1992) 
stated: 

There are same considerable uncertainties with respect to material properties and dy- 
namic response charactcriscics associated with both: (a) waste fill masses, and (b) base 
liner systems and final cover sys~ems. As a result. current analysis and design methods 
are generally based on a sequence of conservative assumptions at various stages of the 
analyses, with the resulting cumulative level of conservatism generally selecled so as 
to o i 1 d  I l~r  po>~il)lc. irr~pacti~) oi' ~lnccn:+in[ic\ ;II r*:r:h \t;cgc of iinaiyris and Jcsign. In 
t l ~ '  ~ y x ~ ~ i r n )  or tllr aurliors. rlw cor~~pountling ol '~ .~~nscr . \  ;itlvt. assun~ption\. both In tcrtns 
ol'j~ropt'r~y!pariune~cr selt'clior~ a ~ t l  ; ~ ~ ~ : i l y < i \ i e \ ' a I ~ ~ a ~ i o n  ruelt~o(lology. a; mu11lj)lc s l a y s  
cturing thr: civcrali :tnalysis ancl d e s i ~ n  proccss should provide it cor~wr.va~~\e  l i ~ l i l !  ~ C S L I I I  
when carefully implcmcnted. 

An exampie of how modern regulations and construction methods of landfills 
surpassed analytical characterization and design methods is the case of the Kettleman 
Hills Landfill B- 19Phase IA failure. On March 19,1988, there was afailurein Landfill 
R-19. Phase LA at the Kettleman Hilis Class I hazardous waste treatment, storage, 
disposal facility (Byme et al., 1992). Approximately 580,000 cubic yards of waste 
and other material had been placed to a height of 90 feet above the base at the time of 
the faiiure (Figure 1.11). The entire mass slid a horizontal distance of about 35 feet 
toward the southeast, and verticai slumps of up to 14 feet along the sidesiopes of 
the landfill were observed after the failure (Figure I .  12). Initial study of the failure 
indicated that it had most likely occurred within the liner system and identified bath 
geornernbraneiclay and various synthetic/synlhetic interfaces as candidare sliding 
surfaces. The cfiardcteristics of the iandfili base and sideslope liners are shown in 
Figure I .I3. Further study, testing, and two- and three-dimwslonal slope stability 
analyses after the failed waste and liner inaterials were excavated concluded that . 

(1) The mechanism of failure consisted of slip along multiple interfaces within 
the landfill liner system. 

(2) Low liner interface strengths (residual friclion angies as Iow as 8 degrees) 
relative to the constructed geometry of the landfill were clearly the underlying 
cause of the faiiure. 

(3) The predominant surface of sliding during the failure appeared to be the ge- 
omembranelclay interface of the secondary liner system that apparently be- 
havcd in an essentially undrained mode during the approximately one year of 
waste loading prior to failure. 

(4) Undrained shear strength testing of the clayigeomembrane interface indicated 
that the shear strength was sensitive to the as-placed moisture and density 
condit~ons of the clay. 
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~5~ Landfill boundary 
Figure 1.11. Kettleman Hills landfill iayout. (From Byrnc et al., 1992, reproduced by per- 
mission of ASCE.) 
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figure 1.12 Slope failure at Kettleman Hilfs Landfill. (From Byrne et al., 1992, reproduced 
by permiss~on of' ASCE.) 
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Figure 1.13 Kettleman Hills landfill lmer characteristics. (From Byrne et al., 1992, repro- 
duced by permission of ASCE.) 

(5) The calculated factor of safety using a three-dimensional model and residual 
shear strengths was 0.85. This was consistent with the observed occurrence of 
lage  dispiacements follow~ng fallure Initiation and the attainment of residual 
strength conditions over the enbre s l~p  surface. 

(6) The failure demonstrated that specifications for the placement of lines clay 
must focus not only on achieving specific permeability requirements, but 
also on developing liner shear strengths that are adequa~e to support both the 
interim and .final geometric configurations of the landfill. 

It should be noted here that three-dimensional analysis was required for this case be- 
cause of the complex geometry and difficulty in selecting a typical two-dimensional 
section to analyze. However, as Dmican (1992) states, "The factor of safety cal- 
culated using 3D analyses will always be greater than, or equal to, the factor of 
safety caiculated using 2D analyses." This is true for all cuts and fiils, not just 
landfills. 
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1,4.4 Retaining Structures 

Retaining structures are frequently used to support stable or unstable earth masses. 
The different types of retaining structures, as shown in Figure 1.14. are: 

( I )  Gravity walls (e.g., masonry, concrete, cantilever, or crib walls) 

(2) Tieback or soii-nailed walls 
(3) Soldier pile and wooden lagging or sheet pile walls 
(4) Mechanically stabilized embankments including geosynthetic and geogrid re- 

inforced walls 

Or~ginal 
Ground 
surface\ 

routed Anchors 

Bedrock 

Facirlg* 

(d l  

Figure 1.14 Types of retaining structures. ( a )  Gravity retaining wall. (17) Tieback retaining 
wall. (c) Sheet pile cantilever wall ar  soldier pile. ( d  j Mechanically stabiiizcd embankment. 
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Retaining structures are used in seven principal ways, as shown in Figure 1.15. The 
design of retaining slructures requires three primary considerations: 

(1) External stability of the soil behind and below the structure 

(2) Internal stability of the retained backfill 

(3) Structural strength of retaining wall members 

1.5 LANDSLIDES 

When aslope fails, it is often called a landslideor a slope failure. Several classification 
methods and systems have been proposed for landslides. The one adopted in this 
book and most consistently around the world is the one proposed by the International 
Association of Engineering Geologists (IAEG) Corr,mission on Landslides. 

1.5.1 Features and Dimensions of Landslides 

Typical features o ia  landslide are shown schematically in Figure 1.16. The observable 
features of a landslide are 

(1) Crown The practically undisclosed material above the main scarp 

(2) Main Scarp A steep surface on the undisturbed ground at the upper edge 
of the landslide 

(3) Top The highest point of contact between the displaced material and main 
scarp 

(4) Head The upper parts of the landslide between the displaced material and 
main scarp 

(5) Minor Scul;n A steep surface on the displaced material produced by differ- 
ential movements 

(6) Main Body The part of the dispiaced material that overlies the surface of 
rupture 

(7) Foot The portion of the landslide that has moved beyond the toe 

(8) Tip The point on the toe farthest from the top 

(9) Toe The lower margin of the displaced material 

(10) Surfuce uf Rupture The surface that forms the lower boundary of the dis- 
placed material 

(1 1 )  Toe ?fSut@ce ofRuprure The intersection between the lower part of the 
surface of rupture and the original ground surface 

(12) Su$ace ofSepamtiorz The original ground surface now overiain by the foot 
of the landslide 

(13) Displaced Maleriul Material displaced from its original position by land- 
slide movement 
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Date: 27 January 2009 ILL.& -4 scK5ivz~ 
To: Cozvallis Mayor and City Council 
From; Marilyn Koenitzer, 4240 SW Fairlzaven Drive, 97333 
Subject: Brooklane Heights (PLDOG-00018, SUB06-00006) JAM 2 1 20C9 

~ m ~ ~ ~ ~ ~ l o ~ r n e n f  During the January 20 hearing, I was confused by conflicting staff statenlen P F ~ I ~ ~ ~ ~  
documents apply in this case. Because it appears that some of you also were not clear on 
the subject, I listened to the meeting on Public TV, reread the staff report, and the LUBA 
opinion. 

1 concur with Mark Knapp's testimony "Brooklane Heights Q and A" regarding the 
applicable documents. You have a very difficult case before you in the Brooklane 
Heights subdivision and Planned Development. 

It appears from reading the Public Notice for the Brooklane Heights Remand, state law 
(ORS 227.173, 175, f. 78) and the Land Lrse Board of Appeals (LUBA) remand, that only 
the Corvallis Comprehensive Plan (CCP) and the 1993 Land Devefopment Code (LDC) 
apply. Condition 27 does not apply, according to LUBA, even thougl~ it attempts to. The 
evidence submitted for this hearing does not change any of the Assignments of Error 
enough to justify approval. The Applicant has opened a can of worms for himself, you, 
and the public by not filing under the 2006 LDC. It appears your only action is to deny 
the reinand application. If the Applicant wishes to go foxward later, he can apply under 
the new code. Perhaps by that time hillside regulations that satisfy areas sucl~ as Country 
Club Hill can be adopted. 

117 my reading of the CCP 4.6.7 and 2006 LDC, 1 agree with LUBA and Attorney Anne 
Davies that the Applicant has not satisfied the requirements of the LUBA remand, 
especially with respect to the Fourth and Fifth Assignments of Error, and Condition 27. 

The staff report says in several places, and this statement was corroborated by City Atty. 
Jim Brewer, during the Q and A session after the public hearing was closed, "all 
development on the subject site will be required to comply with standards in tlne 2004 
LDC." These statements appear to conflict with State law and the LUBA opinion. The 
LUBA Remand says that future development issues have to be resolved at the time of the 
hearing, and Condition 27, as proposed, does not meet CCP 4.6.7. Therefore, unless 
Condition 27 is substantially amended to meet the intent oPCCP 4.6.7, it will not be 
satisfactory. It has not been amended by the developer. 

f am addressing the LUBA Fourth and Fifth Assignments of Error in the following 
presentation. 

I originally testified about neighborhood compatibility. What foIlows is a minor history. 

My neighborhood, the "Country Club Hill," initially had design covenants which limited 
heights of the homes to 4:12 roofs and one story above ground level in order to maintain 
views from the hi11 for all who live here. Many of the homes have daylight basements 

M. Koenitzer, 27 January 2009, (PLDOG-00018, SUBOG-00006) 



which provide additional comfortable living space. Those covenants expired in the late 
1970's. After that, people began building homes which do not meet the expired 
covenants. In 1973, sewer and water was brought to this area, causing a gradual increase 
in building 011 vacant lots that had not been used due to health hazard. 

For many (until we questioned the Assessor's office about our tax assessments) 
houses in the upper block on Fairhaven Drive were assessed a premium for having view 
lots. This would lead us to believe we owned the view for which we paid. This has 
worked for our view over houses, but it has not worked to preserve our view lrom 
growing oaks and fir trees. (This may partially answer Mr. O'Brien's question.) 

At the 20 January 2009 hearing, the Applicant initially provided two photographs of 
homes on Fairmont Drive which he said show compatibility with his prospective homes. 
In surrebuttal, he provided a few others. 

Most of these homes have second storys, and one of them could conceivably house a 
third floor. The Ball house was objected to by a neighbor at the time of it remodel for its 
view-limiting height. Will Koe~zitzer showed 63 slides of the area, with the majority of 
them being homes in this neighborhood. As you saw, the majority of them are ranch-type 
daylight basements. 

By showing liomes with high roofs, the Applicant infers that his homes will be the type 
with high roof pitches, and what I call "turret" projections, the type espoused in the 
"Smart Development" neighborhood trend that we have incorporated into our 2005 LDC. 
These homes are not compatible with our neighborhood. Most of our houses attempt to 
"fit into" the hillside, not stick out from it. 

F~~rthesmore, the Applicant cannot just "infer." He has to substantiate the style of 
housing, with details, or he has to show elevation drawings, and they have to be 
conditioned into the development, so that the public knows if the new neighborhood will 
be compatible. Because the Applicant has not done this, you should deny his application. 

How do Chapters LDC 4.1 and 4.5 relate to CCP 4.6.7, Hillside Development? 
1 read LDC Chapters 4.1 and 4.5 and 9.2 to see if Condition 27 satisfies CCP 4.6.7. The 
purposes of 2006 LDC Chapter 4.5 do align wit11 CCP 4.6.7, but I found no code in this 
section which implements the purposes. The following paragraphs give examples of what 
is in those chapters and bow they do not apply. Also, the staff report recognizes, in 
several instances, that our neighborhoods on hillsides do not have, and are unlikely ever 
to have, the characteristics that are meant to be achieved in our LDC Chapter 4.10 and 
4.50, specifically, 4.10.50.03; 4.5.8; and CP 9.2.1 and 9.5.1. Therefore, the developer has 
to give you other information that will satisfy CCP 4.6.7. 

The reason these chapters cannot meet the CCP is that they are devoted for the most past 
to "Smart Development", and our hillside neighborhood is not designed that way, and is 
not likely to be in my lifetime. 
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Examples of types of development covered in LDC 4.10: 
I could Gnd no code lo implement road installation following the contours o f  slope, or 
code to implement siting of houses on slopes, except that 2' elevatiorn contour maps 
should be provided. 

Many of the 2006 LDC Pedestrian Oriented Design standards (LCD 4.10) are not 
compatible with our neigl~borhood. The PODS require a variety of design elements that 
are oriented to dense living environments. Many of them are difficult to place on sloping 
land with drainage issues. Alleyways for garages is one example for small lot sizes. An 
exanlple of illcompatibility is LDC 4.1 0.50.03, which requires roof pitches to be 4: 12 and 
higher. Higher roofpitches can impede or block the views from the houses on Faimont, 
and the views of those in the new development. 

The higher roof pitches also make it more expensive to provided necessary minimum 18" 
eaves. The eaves partially protect windows from the elements, in this case blowing rain. 
In this rainy climate, eaves should be wider than 18", so that window areas are protected 
from the elements. The only way to get a reasonable eave size without curving it out 
(expensive to build) is to have a low roolpltch. 

The Chapter provides extenuating circumstai~ces for exceptions to cut and fill for the 
purposes of placing streets and infrastructure, and pedestrian alignment. These 
extenuating circumstances allow more cutifill allowances. Fortunately, the Chapter does 
provide allowances for additional cutlfill to protect a significant natural feature and/or 
significant tree. 

The majority of Section 4.5.80 Hillside Development Standards contains regulations 
for mass and single-lot grading, and replations for 8, 10, and 12 feet cut and fill 
procedures. These regulations are based on lot size, rather than contour. They do not 
establish the care to be given to sensitive areas, includil~g soil and vegetation other than 
trees. They do not cover erosion from mass grading which is left undeveloped for lengthy 
period of time. 

2006 LDC 4.5.80 Hillside Development Standards also contains this: "A necessary 
street or pedestrian connection is one which is needed to create a block perimeter of 
approximately 1,600 ft., or which is identified in an adopted City Master Plan document." 
This regulation was adopted to accornpIish the "Smart Development" block grid pattern, 
which is not easily applied in low-density hillside development with significant tree 
groves and drainage problems. 
These chapters were adopted with the new designs of "Smart Development" and do not 
specifically address the problems ollow-density hillside development. Chapter 9.2.5 
explains that buildings should be oriented to public areas so that people will be present at 
night. This Chapter refers to highly developed cominercia1lresidential areas, not quiet 
areas like our neighborhood on the Country Club Hill! This new development has nu 
connectivity by road or pathway to any of its neighboring existing developments. It will 
only colmect to the future Oakmollt neighborhood which is also not colmected to the 
existing older neighborl~oods. The City cliose to ignore connectivity through Oalcrnont to 
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Whiteside Drivc with an existing unused city right of way. The Brooklane Heights area 
has no neighborhood center, and one is unlikely to develop since no land is zoned for 
one. The closest neigl~borhood center is at 53'd St. and Highway 20, approximately 1.5 to 
2 miles distant. It has never been served by a city bus. The closest bus is approxiinately a 
mile away. 

Beyond the above categories, Ii agree with LUBA that 2006 LDC 4.5.80 does nothing to 
assure compatibility with the hillside let alone compatibility with the adjacent 
neighborhoods. Staff argues that the matter of hillside development and neighborhood 
compatibility are satisfied in other chapters of the 2006 LDC, and 1998 CP, specifically, 
LDC 4.10 Pedestrian Oriented Design, CP 9.2.1 and portions of 9.2.5 Neighborhood 
Development, but I find that these chapters are better suited to flatter land developed to 
higher densities. I believe it would be good to have more qualities of CP 9.2.5, but it is 
impossible without total redevelopment, which is unrealistic. Om neighborhood had a 
"little store," like mini 7-1 1 at the corner of 35"' St. and Country Club Drive years ago, 
but it was converted to a duplex. Its time had not yet come. 

In your post-hearing discussi~n, some of yr;ii r?;ei;li~i;ed adding a condition for lower 
roof pitch. This might be acceptable to the neighborhood, but more conditions will be 
necessary if you do not outright deny this application. 

In general, I do not like to have to create Horncowners Associations (HOA) to deal with 
issues you cannot control, such as pesticides. Tf a site should not have pesticides, it 
should not be allowed to develop. HOA's add expenses to the owners, with little return. 

Thank you for your hard work on this complicated issue. 
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Date: January 27,2009 

To: Corvallis Mayor and City Council 
From: Dianne Safford 
Subject: Brooklane Heights 

This is submitted as additional testimony regarding drainage concerns emanating from 
the proposed Brooklane Heights development. 

On January 26,2099, Mr. Ted Reese and Mr. Jeff McConnell from the Corvallis Public 
Works Department met with five homeowners representing all four existing homes on the 
south side of Brooklane Dr. Ow meeting consisted of walking through portions of the 
wetIand and discussing the concerns that these homeowners share. It should be noted 
that our concerns were brought up before the Planning Commission and City Council in 
June and August of 2007, and again on Jmuary 20,2009. 

Although the drainagc concerns regarding Brooklane Park Estates are more broad thm 
will be addressed here (as explained in previous documents mentioned above), this 
meeting was limited to drainage and flooding problems that lzomeowners on the south 
side of Brooklane Dr. fear may be experienced andor exacerbated due to increased storm 
water runoff if the Brooklane Heights development were approved. Specifically, water 
from the culverts that drain into the Marys River Natural Area wetland is intended to 
enter a ditch that borders the end lot on the southwest, and then turns to jut northeast. 
This ditch is adjacent to our property, but not on it. The problem is that a significant 
amount of the water draining from the culvert winds up on our private property. 

Additional water pooling in our private property only a few feet from the fill dirt upon 
which are homes are built is problematic to us for these reasons: 

li We are concerned that this water will contain toxins (as storm water m o f f  
always does) and that it wit1 pollute our property and be unsafe for us and our 
pets. 
We do not want additional water pooling on our private property because it can 
be expected to attract more insects. 

a We are concerned about flooding problems, including the erosion of the fill dirt 
embankments. Because the water pools up and stagnates directly behind our 
homes, we are concerned about localized flooding in the event of heavy rains 
even when the entire Marys River Natural Area is not flooded and the Marys 
River does not overflow. 
We are concerned about damage to landscaping. 

li We are respectful of the wetlands in that we do not use chemicals (herbicides, 
insecticides, pesticides) that might contaminate the wetlands. We are concerned 
that in approving the development application, the City would sanction polluting 



the wetlands (much of which is privately owned) with storm water n~noff that is 
known to contain the very same pollutants that we are so carcful to not use. 
We contend that if the City were to use our property to dump polluted storm 
water runoff, that action would constitute a taking, for which we would be 
constitutionally entitled to compensation from the City. 

We asked Mr. Reese and Mr. McConnell if the City or the developer codd commit to 
fixing the situation. (For example, the ditch intended to carry the storm water drainage 
from the culvert could be repaired and deepened.) They said they could not: make this 
commitment because of restrictions to what can be done in the wetlands. It was also 
noted that regrading the ditch would require that it be entirdy drained beforehand. 

As we explained to Mr. Reese and Mr. McConnell, our concerns do not refate to a rare, 
widespread flooding situation - because flooding of the entire Marys River Natural Area 
wouId cause any water exiting the culvert to intermingle with dl other water in the 
flooded wetland plain, thereby significantly diluting the pollutants in the storm water 
runoff. 

I am requesting that they City Council deny the Brooklane Heights' application unless it 
first determines that the residents of Brooklane Park Estates will not suffer m y  damages 
from polluted storm water runoff. 

Dianne Safford 
262 1 SW Brooklane Dr. 
Cowallis, OR 97333 
(541) 207-3070 
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Anne C, Davies 
Attorney at ~ B I Y  

RECEIVED 

Cowallis City Council 
501 S'CV Ma&son Aye. 
PO Box 1083 
Csnlallis, OR 97339-1083 

JAN 2 9 2009 

Re: Brooklane fjI~ights Ke~nand Hea~in~-PEClO6-Oc)aI 8; S'tJBQ6-00006 

FolBowing the city council's remand hearing last Tuesday evening, January 20,2009, 
the recnrd was left open f i r  sevelr days. Piease acccpa this final submittal on behalf of my 
clients, ehe individuals who appealed the c i ~ y  council's origkal decision to the E a ~ d  Use 
Board of Appeals (LUBk j 

Cut m.d Fill!' Hillside Development Sta~dards !' CCP L6.2 

As 1 explained in my written tesrirnany of last week, the cornpreherxsive plan 
provisions are mandatory appuo~ei criteria; the city has seated them as such tkrou&aut this 
process, arad the law of the case requires that they be treated as such. The camprehensivc 
pim provisio~:~ r e q u i r ~  that cuts and fills on the properp bbi: minimized la h e  greatest extent 
pradic ab le. 

P~ l i cy  4.6 of {he Corvallis Comprehensive PEan i s  entitled "Hillsides," Policy 4.6-4 
provides: 

''In a r e a  where deve~opment is permitted? sbrdards in the Land Development 
Code for l-iiltside areas wilJ achieve the fullo-wing: 

"A. PIm develnprlaent to fit the topography, sail, geology, and hydrology rrf 
hillsides alld to ensure hillside stability both during md after development, 

B, Preserve the llrose visually sjgnificmc slopes and iidgelines in their natural 
state by trtilizing rechniques stnch as cllaster developmcnb md reduced 
densitjes. 

i 6. Preserve signi .rcar-it nsrural featur~s such as tree groves, zvoodita~cls, the 
tree-mncadow interfacer and specill~en trees. 

D. Align the built surface infrasuuctwe, wch zs roads ntxl waterways, with 
the nam-a! contours of terrain and minimize cutting m d  filling in 
dex~clopznents, 

433 t%i. 10th Ave. 4 Eugene, Oregon $7451 f ,  Phone 548 $53-3-2 !19 4 Fax: 541 344-6266 4 En~ail: a c d a v i e s ~ v ~ ~ t . n e t  
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E, Minimize soil distwbmc~s and ilne removal sf nativc vegetation and mroid 
these activigies during winter months unless impacts c m  be mi?igaled. 

F. Design deveiop~nents and eitilize  construction^ techniques that minimize 
erosion and surfax waxer I-UIIO~~.  

6. Demonstrate a concern for the view of rhe hills as well as the view f sm the hills. 

H. Provide Itmdscaping that elahal~css the identifled open space resources, 

I. Design developrrren'rs that consider landsccping rnmagement that will minimize the 
threat of  fire on improved property spreading: to wildland habitax." 

Before fne city adopted tile 2006 i-liliside Dei:elopmcnt Standads, the city council 
had interpreted Policy 4.5.7 to allow up to 8-foot cuts and fills a@ proposed hillside 
develil~pmen:nls. As you are aware. in 2006, the city adopted a code pro1:ision to implement 
Policy 4.6.7. 4he provisi ~11s are culrently focateb In Chapter 4.5 of the land deveiopmm 
code. Because this application was submitted prior to the adoption sf Chapter 4.5, those 
pmv-isions do not i~pply directly 10 the app!icaticm. Rather, CCP Policy 4.6.7 applies direcay. 

En its origiaaa! decision, the ciry council adopted Condition 27 to insure compliance 
with Policy 4,6 .?. Condition 27 provided: 

='All CUPS and fills shown on the grading plan identified as Attachments 1.7 a11d 1.8 af 
ihe August 30. 2007, Staff' Men~orarrdm~ to the City Councits shdl be engineered md 
constructed such that retaining nails u e  not required. Ail Eots sbliIl be deveIopd in 
.xcardance with Chsaprer 4.5 -Natural H-Isnzards and Hillside Development Provisions 
and Chapter 4.10 - Pedestria~x Oriented Design Standards from al~e Dece~nbcr 31, 
2006 Land Developnnent Code.*' 

Before LUBA. the opporrents argued that the city could i io l  demonstrate compliia~ce with 
Palicy 4.6.7 merely by requiri~~g th&i9 at some point in the future, the applicant would be 
required to comp1y"with Cllapkr 4.5, the lzillsidz devetopment standards. LUBA agreed that 
the condition that require3 con~pliarrce in the future was no1 sdficienfito demonstrate 
compliance wit4 Policy 4.6.7 no*. 

On remand, the appjicme chose to rely on the same cut and fill analysis theit it tad 
used in the initial application. A revised condition was imposed t l ~ b  does nothing different 
thm &e original condition d i d  The condilioiz stif I provides that the mass grading shall be 
consistent with Qze cut and f i t1  analysis, and .it p~ovidrs that grading on i n d i v i b ~ k  lots, whm 
they ouxr, will have to comply with Chapter 4.5. This is ao different than the originai 
Condition 27. 71e city is still i~ot requiring arr opportunity far priblic comment at the time in 
the future when indiaridual !at gradir,g tvi?i occur. 
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In adopting the 2006, Hillside Development Skaadards, the city cauracil csnslrrdeb 
that hose standards were sufli~ient to jr~nplernent Policy 4.6.7. The stamlards provide v e q  
detailed limits on cutting and filling on Qevelspmeni proposed orr steep billsides. It is isue 
that the city is not required. in this appliciafio~l, to demonstrate compiia~~ce with those 
stadads, begame the application was filed prior to :heir adoption. However; the  city is sfdl 
free: to rely on tliluse standards as a memuss o f  demonstrating compliance with P o k y  4,6-7F 
I~deed, it drould do so, The city council has afready delmined,  in adoptiug the hillside 
standads, that rhose dandads implement Palicy 4.6.7. Y31e city therefore has a high burdm 
to demonstrata: that allowing anything fess rzstrictive than those standards is sufficient to 
show compliance wirh Policy 4.6 7 .  The grorechnical reports h i  assert $ha1 a devdspmeof 
can safely be constructed using extreme cuts and fills (m asserfion which opponents 
question) is not adequate lo denfonstrate that r13e proposal minimizes cuts md fills to the 
greateg extent practicable. 

The applicant has not submitted a drait~age plan. Rather, it has submjtted general 
hfomajion sliowing rhe apprct-ximzitt: dircc tions of wttter f i ~ ~ 7 i i l . g  on a d  fror?.~ the property, 
'Fke applicant must submit a drainage plan before &e city council can make a determinatioap 
hat applicable criteria are complied with. 

LU8Ays decision was not rxliereiy a direction to the city to 'k12rify7' its decision, as the 
applicant asserted at last wtek's hearing. With regard 10 comptibility and views, LU13PA 
agreed with thc petitioners that the city's finding of compliance wrlith criteria related to 
compaxibility and views was not supported by any cviden~e because the applicmf had failed 
to submit ''typical building elevations." LURA did not calf for clarificalicn OE this point 1% 
reqnked either the s~zbmittal o f  typical buildirrg elwztiolzs or other c14dence rhat .was 
straficient to demonstrate compliance with 1&e applicable criteria. On remand, the applieaat 
has failed to submit either typical biailding elevations or any other evidence that would 8110~ 
the city to provide the necessary findings of compliancr. 

Opponents u n d e ~ s t a ~ d  that the applicm~nt does not intend to build the homes, and 
therefore is reIuctamzt to provide the: iypieal elevations, Hewever, it is not adeqmte for the 
applicant to ignore this criteriola based a n  its plans to sell the ictrs undeveloped. P L k  the very 
lem, the city rntrst impose conditions of approval that are adequate to insure that the future 
devdaprnent of.lhe 11iBB.side will comply wifh the applicable approvai criteria for preservation 
of views and compatibility, 
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eommrm;fv De~rd.lr~t~"ent 
~ * ~ ~ r ~ ~ ~ ~ t ~ g  U;ik ~~~~ 

To: Corvallis Mayor, City Council, and Planning Staff 
From: Susan MorrB , 2775 SW Fairmont Drive, Corvallis, Oregon 97333 
RE: Brooklane Heights Planned Development (PLD06-000 18, SUB06-00006) 

Applicants for the Brooklane Heights Planned Development have submitted new information in the 
Metolius Consulting Report (November 28, 2008) which was not previously offered: "typical building 
elevations" and a new drainage facility proposal . Required by code but still missing are a detailed 
drainage plan , a grading plan with 2 ftI5ft topographic intervals, a final geotechnical report, and a site 
assessment. The new archaeological survey report is not available yet ,  and a September 25, 2006 
wetland delineation is not in the record but available from the Department of State Lands (see attached). 
This new information allows you to apply relevant review criteria to determine if the proposed 
development complies with all applicable Comprehensive Plan Policies and 1993 Land Development 
Code provisions, and if lots can be deveioped under the 2006 LDC standards. The August i 0, 2007 
Stnff Report recommended denial because too many aspects of this development fail to comply, 
especially those related to neighborfiood compatibility, views of and from the hill, hillside development 
standards, drainage issues and protection of numerous environmental features deemed to be significant 
by pre-2006 inventories and protected by Comprehensive Plan policies and purposes. 

1 urge you to deny the application because it fails to comply with too many fundamental parts of the 
Comprehensive Plan and 1993 Land Development Code, and the 2006 LDC under which lots would be 
developed. Most importantly: 

1) Lack of neighborhood compatibility or buffering from existing properties who will be most 
impacted by the development. "Typical elevations" and stated intention to reflect the high- 
profile characteristics of Fairway View Estates in proposed building styles, mass and placement 
on lots, is a clear demonstration of lack of compatibility and no attempt to provide transitional 
elements. In response, the photos of the Fairhaven Weights neighborhood to the nort;h and west 
of Brooklane Heights reveal predominantly low-profile characteristics that preserve views of and 
from the hills. and the new information the neighbors provided about existing neighborhood 
characteristics, clearly demonstrate this development does not reflect or protect existing and 
desirable neighborhood characteristics; 

2) Newly proposed BaySeparator drainage facilities in manholes on slopes do not comply with. 
King County facilities standards which our Stormwater Management Plan implements 
(Appendix F); a drainage plan has still not been provided; there is no assurance that relevant 
environmental and public safety standards will be met; DSL WD#2008-0494 wetland delineation 
September 2008 shows pool, springs and stream in east drainage are wetland ; putting surface 
detention ponds, berms and a road here are prohitibed by code. 



3) The same grading plan that Planning Staff recommended you deny is still before you , and still 
does not comply with all applicable review criteria for hillside development standards and 
drainage standards. Two engineers offer expert testimony that repeats our concerns about 
damage to existing homes, property, and plants if these excessive cuts and fills are allowed (see 
evidentiary photos of this hillside's nearby slope failure). 

4) The development to protect numerous environmentally significant features that are all present 
on this significant hillside, and whose protection is provided by the Comprehensive Plan (not 
dependent on the new Land Development Code to be applicable review criteria): Significant 
Hillside (1983, 1999,2003), Significant Wildlife Habitat over the entire southeast quadrant of 
the hillside, Significant kregetation (upland prairie and oak woodland), and it drains to a Locally 
Significant Wetland, Significant Views, and Natural Hazard due to steep slopes (12 - over 35% 
slope ). The 2003 Wildlife habitat assessment concludes ""Outstanding restoration site due to 
close proximity to Marys River riparian area." Nothing in the code says choose one item to 
protect, when there is a whole suite of significant features on the site that are rare and important 
parts of a healthy ecosystem and contribute to our community's quality of life. Natural 
Features protection calls for an integrated hillside approach, riot stafT's current claim that the 
trees are most iimportant. 

5) The Oaltmont Subdivision is not dependent on this one. It has a secondary road access at the top 
of the hill on Whiteside Drive, as shown on the plat submitted with it. 

6) Some misinformation has been put forth by the applicant and his partners, and numerous 
actions to date on the property have failed to comply with existing regulations. That makes it 
hard to have faith that conditions placed on the property will be respected. Failure to follow 
applicable permitting policies does not warrant 27 or more waivers from our land development 
code. 1t is a little unclear who owns which property and who the partners are because 
development applications, property tax information, and wetland delineation forms have 
different information on them. Are there two partners in each development, or just one? This 
property used to have a 10 acre Douglas-fir forest on it, but it was clearcut by the Oakmont 
applicant a couple of years ago without having the required development application on file first. 
The Wetland Delineation says Scott Sanders and TC2 Investments owiis the Brooltlane Heights 
property. Mr Evashevski testified in favor of this application without identifying himself as a 
p a ~ n e r  in the development. Mr. Sanders cut down 24 significant oak trees, two large pine trees, 
graded and put in a gravel access road before a development application was filed, resulting in a 
stop work order. After learning about the known archaeological sites on the properfy, Bob 
Richardson sent the applicant a letter with the State Historic Preservation Ofice request to not 
do any other ground disturbing activities on the site until after an archaeological survey was 
completed. Disregwding the directive, they dug numerous test pits up to 16 feet deep in some 
places on the site, until three 



city permit inspectors came out and escorted the excavator off the property. The applicant has 
requested to remove the artifacts, grade and build over the site. Now Mr. Wright is showing 
misleading photos of a couple of out-of-sharacter houses or1 our street, trying to make you think 
that whatever they build on the hill will be compatible because all the homes are different. Our 
neighborhood has a very distinctly different character than that of Fainvay View Estates, and we 
would like to maintain its very special qualities if any new development that meets the code is 
allowed. This one does not, and the previous actions of the owners does not warrant numerous 
waivers. Please enforce the existing Comprehensive Plan and Land Development Codes fairly, 
and deny this noncompliant application. If they want to present a different application that 
complies with codes, then they have every right to a fair review, and to develop their property in 
a manner that meets existing codes and respects the existing neighborhood.. 

In summary, this proposed development, even with changes made after Planning Commission and 
LUBA hearings, still fails to comply with numerous applicable hillside development standards, 
neighborhood compatibility requirements, and significant environmental features protection review 
standards found inLDC 2.4.20.b, 2.4.30.04,2.5 20.cand h, 2.5.40.04, 4.070, 4.5.80, 4.5.110, and CCP 
3 2.1.a, b, c, and e, 3.2.3, 3.2.4, 3.2.7, 4.2.2, 4.6 1, 4.6.2, 4.6.7, 4.6.9, 4.7.1, 4.7.3, 4.10.7, 4.10.8, 4.10.9, 
4.11.11, 4.11.12, 9.2.2, 9.2.5.a, c, d,f,  g, and1,9.5.2,9.5.13, and 11.2.1. 

List of suppom.ti~s docu~nents (found at the end of the expanded testimony or already in record); 

Jim Blowland Better August 10,1200"jf if a fbunder of the internationally renowned engineering firm 
CIII2M Hill says "It is our opinion that allowing such a cut could destabilize the hillside and cause 
extensive damage to our and other property " 
Email from Dr. Wayne HPuber, OSU professor of Civil, Structural and Landscape Engineering - 
expresses concern about extreme cuts and fills that will likely dewater slopes, dry up wildlife water 
source, and pose threat of damage to existing home foundations along the upper 2/3 of Fairmont Drive 
and to native trees and understoq~ plants 
Photo of slope faifure at same elevation om this hill - wily we don't have confidence in the draft 
Foundation Engineering report - we've seen what actually happens on this slope 
Aerial photo with BrootrliangtlOaIrmont outlined i ; ~  yellow deinonstrates it is not infill development 
in a h l iy  developed area (false claim by Metolius report); it is on the edge of the Urban Growth 
Boundary 
EPA Faet Sheet "Protecting W'ater Quality from Urban RunofP9 - dear explanation of changes in 
runoff patterns, quality, and other characteristics due to impervious cover and urban pollutants 

Wetland DelineationBetermination Report Cover Form (shows Scott Sanders as owner) 
Wetland Delineation &port from Zion Natural Resources Consulting 
Photos of existing homes adjacent to property 
Photos of homes at Fairway View Estates 



Photos of three failed development in this Southwest Corvallis area 
Open Space Advisory Commission May 8,200'7 minutes - expert testimony from Steve Smith, US 
Fish and Wildlife Service; commission finds that the Brooklane Heights property has numerous 
significant features, unaniinous recommendation to negotiate to conserve it 
Cotvalllis Comprelaenasive PLn Urban Growth Botl~adary Advisory gl]onstrai~~ts Map 1999 - 
identifies Country Club Hill as a Significant Hillside 
Corvallis Official Zoning Map October 16,2006 - identifies the adjacent properties as less intensive 
uses than Brooklane Heights, so buffering is required but not included in the plan. 
Significant Vegetation Map 2004 - identifies as significant upland prairie and oak woodland 
Sfgnaifieaalt W7ildlife Habitat Map and data sheets 2003 - identifies this section of the hillside as all 
Significant Wildlife Habitat and notes observations of several species of concern 
Riparian Corridors and Wetlands map 2004 
Natural Hazards Map 
City of Corvallis Landslide Hazards Map 
Exerpts from Natural Peatlnres Scoping Project - identifies numerous significant features of hillsides, 
includes Country Club Hill as significant (1983 Hillsides report) 
Natural Feattlres Inventory r e p o r t m A  map shows synthesis of significant natural features 
Natural Features Goal 5 Significance and Impact Area Determinations 
Arclilaestiogfeal Report - 1996 report in record already shows at least two known arcliaeological sites 
with Smithsonian record numbers; 2008 survey report not ready yet . 

Botanical survey (Species List from Brooklane Development, 5/2/07) 
Biologist letter Ann Kreager (already in record but misquoted and incorrect inferences drawn by Dec. 24 
staff report 
Urbanizadiora of Aquatic Systems (Booth and Jackson) 
Actinemys marmorata Western Pond Turtle paper (Bruce Bury and David Germano) - notes that 
water quality degradation and habitat loss are prime threats to pond turtles 
March 15,2007 Bob fichardson Better to David Dodson saying application was incomplete because it 
did not include the required typical building elevations or design menus, did not show "compliance with 
Co~nprehensive Plan Policies that require ininimization of disturbances to hillside soil, topography, 
geology, and hydrology;" concern about locating detention ponds in steep drainageways; area drain 
impacts, compatibility issues, and applicant's desire to grade and build on top of the known 
archaeological site) 
Property Tax Statement far Oalmront Subdivision (clearcut two years ago but is still in forest 
deferment, paid about $40 in property tax last year) 
Property Tax Statement for BrooMane Heights (Schaberg owner, lives in Arizona now, tax in 
arrears) 



These new elevations show a total lack of regard for our existing neighborhood characteristics, and no 
design standards are employed to provide any buffering between our neighborhood and theirs. In fact, 
the small Iots along the western border are over two utility easements and are smaller than our Iots to 
begin with.and for the additional reasons cited by L m A  which still do not enforce the codes and 
ordinances that are for our broader community benefit. Things have changed over the past few years. 
We have a housing downturn that is driving down the value of existing homes. Several businesses have 
closed their doors. We have an uncertain future at Witham Oaks with a builder in Chapter I I 
bankruptcy. It is ill-advised to allow such massive soil disturbance and mass grading on a steep slope 
with no retaining walls. With global warming concerns, we need to protect our carbon-sequestering 
meadows and woodlands, and build less energy-intensive developments. It is not necessary to waive so 
many codes to allow development on such an environmentally sensitive site. We already have three 
other failed developments in Southwest Corvallis that we seen daily on Brooklane, Fairhaven, and 35"'. 
at Philomath Blvd. This has the potential to be a severely disturbed site for years if HTJ continues to 
contract town and state budgets remain constricted. We don't have a demonstrated need for housing 
that would warrant such loose interpretation of our codes, and the potential negative impacts far 
outweigh the benefit the applicant will derive. The existing neighborhood will get no benefits. All three 
of these developments are being presented to the City in a piecemeal fashion with no provisions for 
neighborhood centers or connectivity. The developer has rehsed all opportunities to provide any 
pathway from existing homes to the bikepath, or to provide any setback from our back windows as a 
courtesy. He has provided no pedestrian or bicycle conriectivity, and no open space that existing 
neighbors can enjoy. 

Fourth assiglnme~lt of error has not been addressed adequately. The development application, 
with Iots to be built urlder 2006 LDC RS-5 zoning, does not comply with the numerous review 
criteria it is required to satisfy in regard to neighborhood compatibihiky, renecting and protecting 
existing neighborhood characteristics, and buffering from less intensive uses on surrounding 
lands, especial$ the existing WS 3.5 homes along Fairmont Drive. The LUsA opinion page 6-7: 
"LDC 2.5.40.04 requires that a Conceptual Development Plan must be consistent with the city's 
Comprehensive Plan. Corvallis Comprehensive Plan (CCP) 4.6.7(G) requires in relevant part that 
development "'demonstrate a concern" for views from and to the hillside. CCP 9.2.5 requires 
dex~elopment to "reflect neighborhood characteristics." CCP 9.2.5 provides that "development shall 
reflect neighborhood characteristics appropriate to the site and area," and CCP 9.2. t requires that land 
use decisions "protect and maintain" these neighborhood characteristics." Land Development Code 
2.5.40.04 states: "Requests for approval of a Conceptual Development Plan shall be reviewed to assure 
consistency with the purposes of this chapter, policies and density requirements of the Comprehensive 
Plan, and any other applicable policies and standards adopted by the City Council. In addition, CCP 
3.2.2 through 3 2.7 says the application shall be ~ e v i m e d  tct assure comgatibili@ with less ipztensi1,e 
uses and potential uses on surrounding lands. Impacts of the following compatibility factors shall be 
considered: Basic site design, visual elements (scale, stmctural design and form, materials, and so 



forth), noise attenuation, noxious odors, lighting, signage, landscaping for buffering and screening, 
traffic, effects on off-site parking, and effects on air and water quality.'' LDC 2.5.20 parts c and h. On 
Nlay 30,2008, the Land Use Board of Appeals (LUE3A) issued their final opinion and mling on the 
Brooklane Heights appeal. It included several relevant rulings on applicable review criteria for 
compatibility with less intensive uses on surrounding properties, including reflecting existing 
neighborhood characteristics and consideration of impacts on views of and from the hill. Quoting 
LUBA: 

Page 8: "The city's reliance on the applicant's agreement to cornply in the future with inapplicable 2006 
LDC design standards is insufficient to show that the development currently meets the applicable code 
and comprehensive plan requirements regarding compatibility with neighborhood characteristics." (1993 
LDC and 2000 CCP, RS-3.5 zoning). 

The proposed building styles do not reflect existing neighborhood characteristics, as required by code 
and by LUBA (CCP 9.2.5, page 6-7 LUlSA opinion). They do not assure compatibility with less 
intensive uses on surrounding lands (CCP 3.2.7, especially A, B, C and G). and they fail to provide any 
buffering for those existing homes that will be most affected. They have very high rooflines that are out 
of character with all but two of the homes bordering the west and north sides of the site. The one out-of- 
character home is one of two existing homes shown in the Metolius report, in a misleading attempt to 
make it appear that the very high-pitched roofs sl~own in their '"typical building elevations" were 
somehow compatible and would reflect existing neighborhood characteristics as required by code. Most 
of the existing homes around the west and north borders above this property have low profile roofl ines 
that are much less intmsive when viewed from below and do not block the views of neighboring homes 
above them. When the existing neighborhood (Fairhaven Heights) was approved in the late 1950s, 
covenants restricting the height of buildings on the downhill side of the street were used to protect the 
view of neighbors above them. Constmction of the proposed high-pitched structures would significantly 
block the view from existing homes and would dramatically change the view of this hillside when 
viewed froin the southern gateway to the community. (See photos included with supporting 
documents.) 

Fifth and Sixth Assignments of Error: The proposal and the newly worded staff report fail to 
demonstrate compliance with GCP 4.6.7 hillside standards, and the application cannot simply be 
conditioned to comply. Excessive 20 ft. cuts and fills, mass grading, and building detention ponds 
in a delineated wetland in the east drainageway (which was not included in the materials provided 
to Coeancil) does ~ B D &  e~mply  with n ~ m e r ~ ~ s  hflfside dwelopmeat standards, particularlly those 
related to minimizing negative impact on existing topography and hydroiogy. Failure to minimize 
these impacts threatens the integrity of the hillside, may damage trees and foundations of existing homes 
above it, may cause flooding to properties below, and will significantly degrade the view of the hill as 
you enter Corvallis from the south. Numerous attached documents support the preservation of this 
hillside and its numerous special qualities, and the wetland below. 



From Metolius Report: (Pages 16 - 19 response to Sixth Assignment of Error, and pages 28 - 37 are six 

pages from the BaySaver manufacturer and four pages from Washington Department of Ecology 
conditional use designation for the BaySaver for pretreatment of runoff, to be installed ahead of 
infiltration treatment or other enhanced treatment device such as a sand or media filter. The applicant 
proposed to install these BaySaver separator facilities in two manholes in a drainageway that is over 
15% slope, perhaps greater. It is hard to tell because the applicant has still failed to provide a 
topographic map with 2 foot contour lines. However, Icing County standards do not allow use of this 
type of facility on slopes over 5%. Therefore, this drainage plan does not comply with the King County 
Standards, or with the Stormwater Master Plan that is based on those standards. 

Page 16 Metolius report says "The existing drainage pattei-ns for the project site are illustrated in 
Drawing 1.9. This drawing shows the predominant overland drainage pattern is downhill into an 
existing public storm drainage system along the north side of an existing private road. From this public 
storm drainage system the water is routed under Brooklane Drive and has several outfalls into a historic 
drainage ditch along the Marys River Natural Park. The historic drainage ditch has been docuinented as 
a wetland and restoration around the drainage ditch has focused on creating wet prairie that is nost 
sensitive to water levels and not water quality." (NOT TRUE. On January 16, 2009,I spolte with Dr. 
Tom Kaye whose Institute for Applied Ecology is conducting the restoration of this locally significant 
wetland in conjunction with US Fish and Wildlife's Natural Resource Conservation Service and Benton 
County, and he said ""tell that to the pond turtlesqq and birds, salamanders, frogs.. . .) 

Page 17 Metolius unsubstantiated claim: "The proposed project does not interfere with the existing 
drainage patterns." Justification: "The proposed development utilizes the existing public storm drain 
system and maintains existing storm drain outfalls to the wetland area." 

This unsubstantiated claim fails to account for the dramatic changes in slope hydrology that will be 
caused by the increase in impervious cover on steep slopes, large amounts of cuts and fills (up to 23 feet 
in some parts, up to eight feet on all lots) and the diversion of runoff through storm drains and over 
impervious surfaces to two detention ponds in the middle City-documented drainageway (to be 
constructed over the site of the existing springs, pond, and year-round small stream) and to a proposed 
new drainage swale in the easternmost drainage. In addition, the applicant did not include recent 
documentation from a wetland delineation study done by Zion Natural Resources that identifies the 
eastern drainageway springs, pool and stream as "potentially jurisdictional wetlands" totaling 0.12 acres 
(See DSL WD#2008-0494 in Appendix). 

The hill is too steep, the plan they submitted does not fit the topography or hydrology or geology, and it 
fails to preserve this visually significant slope that can be seen from the southern gateway. Quote 
L D A :  Concerning Page 10: The 2006 LDC hillside developmer~t standards are not applicable to the 
challenged decision. Rather, CCP 4.6.7 is applicable." Page 14: the city will need to adopt new 
findings on rema~ld that either explain how the 2006 LDC hillside gradirng standards implement 
each of the CCP 4.6.vrovisions or End compfiance with each of the provisions of CCP 4.6.13." 
The revised grading plan that was approved by the City Council uses 10 foot contour lines instead of 2 



foot lines, and it shows grading up to 20 feet deep. The accompanying narrative in the application 
mentions up to 23 feet in some spots. While both the Metolius report and the new City Staff Report list 
each of the provisions of CCP 4.6.7, a careful reading of the accompanying claims reveals that the 
proposal still fails to implement or comply with eight of its nine provisions: 

CCP 4.6.7.A. Plan development to fit the topography, soil, geology, and hydrology of 
hillsides and to ensure hillside stability both during and after development. (The massive 
cuts and fills proposed do not fit and do not ensure hillside stability.) 
CCP 4.6.7.B. Preserve the most visual& significant slopes and ridgelines in their n a t ~ ~ m l  
state by wfiliza~~g fechniq~ie,~ such a r  clztster de~lelopn.rer.~t a~td reduced den,~ttnes. (This 
visually significant slope is not preserved in its natural state.) 
CCP 4.6.7. C Preserve significant natural. features such as tree groves, woodlands, the 
tree-meadow interface, and specimen frees. (Other examples of significant natural 
features on this site, acknowledged by the City in previous documents, include upland 
prairie, significant wildlife habitat and significant slope, none of which are preserved.) 
CCP 4.6.7.0 Align the built suijhce infrastructure, such as roads and waterwaj)~, with 
the natural contours qf terrain and minzmzze czrttirtg andfilling in developnzents. 
(Cutting and filling are not minimized but instead are up to two and a halftimes what is 
allowed, because the main proposed road does not align with the natural contours for 
over half of its length.) 
CCP 4.6.7.E Minimize soil distzirbances and the removal ofnatil~e vegetation and avoid 
these crciivities during winter monlhs unless impacts cavl be mitigated. (Major soil 
disturbances are proposed, including mass grading and deep cuts into the steep slope ) 
CCY 4.6.7. F 1)esip develt2pmen ts und ~rtilize constructzo?~ techniques thi;rt minirnize 
erosion and szu$ace water runof (Mass grading construction techniques do not 
minimize erosion and surface water runoff) 
(ICP 4.6.7.G L)emonst?*ccxte a concern for the vretlt qf lhe hills as well as the view from 
the hills. (Views of and from the hills are both degraded and obstructed by the number, 
scale, mass and design of the "typical building elevations" recently provided by the 
applicant, and the proposed new street trees that would hrther block views across the 
upland prairie , oak woodland wetland and river.) 
C(JP 46.7. H Provide Ia/~dscnping that enhar~ces the z JentiJied open space resources. 
(The proposed tree-lined streets do not enhance the open space resource of significant 
upland prairie, significant Oregon white oak woodland, and the significant wildlife 
habitat they provide.) 

Seventh Assignment of Error: The applicant and staff are trying to say that by protecting the 
Significant Tree Groves, they are complying with required protection of environmentally significant 
features and that the City has prioritized protection of trees over other features. Nrrmerous other 



environmemt,ally significant features will be re~noved or degraded, but no mitigation is proposed, and 
they have failed to demonstrate that there is any greater benefit to the broader coinmunity. The 
Compreliensive Plan required ongoing updates of significant hillsides, following the 1983 Hillsides 
Report; the 1999 Corvallis Urban Growth Boundary Advisory Constraints Map is a companion to the 
Comprehensive Plan, and updates the 1983 report. 1t shows this whole hillside to be significant, with 
diverse types of wildlife habitat including upland, riparian areas, and woodland. There is nothing in the 
code that supports the interpretation that to preserve one significant feature to the exclusion of numerous 
other meet required codes, policies and standards. 

Photos included with my testimony show the vast majority of homes along the downhill sides of our 
Fairhaven Heights neighborhood (Fairmont to Fairhaven) and south side of Whiteside have low profile 
rooflines that don't block uphill neighbor's views. Mr. IVright showed you the only two that were not 
compatible, and disingenuously stated that 50% of the houses were like that. Those two high-pitched 
roofs are at or near the bottom of the hill. One of them was expanded when the neighborhood covenants 
lapsed. The low-profile homes along the western and northern borders of the property (above it). Only 
three of them don't demonstrate the unifying theme of this neighborhood: across the meadow, oak 
woodland, wetland, Marys River, and across the valley to the Cascades. The "typical building 
elevations shown in the Metolius plan emonstrates elevations provided aren't compatible, newly 
submitted "typical building elevations" clearly don't reflect existing neighborhood characteristics, not 
compatible with less intensive uses on adjacent lands, negative impact on views of and from the hills 

This development application as proposed does not meet the standards for neighborhood compatibility, 
and fails to provide any buffering from its more intensive development, which is required by the 
Co~nprebensive Plan. This lack of consideration for existing homeowners violates several 
Comprehensive Plan and Land Development Code policies. 

Oregon State Law requires that City Land Use Planning decisions be based on factual information. The 
Metolius Consulting Report submitted to you on November 24, 2008 and oral testimony of the 
applicant's agent Scott Wright on January 5 and 20,2008 contain inaccurate and misleading information 
regarding neighborhood characteristics of the area immediately adjoining this property. Therefore, the 
staff report is making some unfounded conclusions based on this misleading information supplied to 
them by the applicant. In addition, the latest staff report claims certain review criteria, policies, and 
standards do not apply (the city must apply the 1993 Land Development Code and 2000 Comprehensive 
Plan policies on compatibility, hillside develop~nent standards, and protection of environlnentally 
significant features) when LUBA has ruled that they do (page 8 LUBA opinion). Please check the 
actual language in the LUBA appeal, and look at the attached supporting documents that follow this 
very short summary of reasons that support your denial of the Brooklane Heights Planned Development 
in its current state. More extensive narrative supporting my summary statements follows at the end of 
this packet of testimony, in case you want detailed supporting arguments. 



State law determines the applicable criteria as follows: 
227.173 Basis for decision on permit application or expedited land division; statement of reasons 
f"or approval cbr deniall, 
( I )  Approval or denial of a discretionary permit application shall be based on standards and criteria, 
which shall be set forth in the development ordinance and which shall relate approxral or denial of a 
discretionary permit application to the development ordinance and to the comprehensive plan for the 
area in which the development would occur and to the development ordinance and comprehensive plan 
for the city as 8 whole. 
(3) Approval or denial of a permit application or expedited land division shall be based upon and 
accompanied by a brief statement that explains the criteria and standards considered relevant to the 
decision, states the facts relied upon in rendering the decision and explains the justification for the 
decision based on the criteria, standards and facts set forth. 
227.175 Application for permit or zone char~ge; kes; consolidated procedure; hearing; approval 
criteria; decision without hearing. 
(4) The application shall not be approved unless the proposed development of land would be in 
compliance with the comprehensive plan for the city and other applicable land use regulation or 
ordinance provisions. The approval may include such conditions as are authorized by QRS 227.21 5 or 
any city legislation. 

P. 25 Staff Report i~xaccaarately states "Comprehensive Plan Policies are not standards that must 
be adhered with, they are decision-~naking guideliness'' 

This is a misreading of Comprehensive Plan 1.2. Statewide Planning Coals and the Goxvallis 2020 
Vision Statement are the basis of the Comprehensive Plan, which has criteria for development review 
that are the basis of the Land Development Code standards. The Land Development Code is supposed 
to implement the Coinpreliensive Plan policies. In relevant part: 

Policies: 
1.2.1 The City of Conrallis shall develop and adopt appropriate implementation mechanisms to 
cErry out the policies of the Comprehensive Illan. 
L.2,9 The applicable criteria in all land use decisions shall be derived from the Comprehensive 
Plan and other regulatory tools that implement the Plan. 

P. 25 Staff Report states: "the term '"upland prairie" does raot appear anywhere in the 
Comprehensive Plan.99 

Upland prairies in the past have been referred to as grasslands or meadows. Several portions of the 
Colnprehensive Plan refer to them: 
4.2.1 Significant natural features within the Urban GroWh Boundary shall be identified 
and inventoried by the City or through the developinent process. These shall include: 



A Seasonal and perennial streams and other ~iatural drainageways, wetlands, and flood plains, 
B Lands abutting the Willamette and Marys Rivers; 
6. Land with significant native vegetation as defined in the Oregon Natural Heritage 
Plan (1998), which may include certain woodlands, grasslands, wetlands, riparian 
vegetation, and plant species 
The Oregon Natural I-Teritage Plan notes that 
CCP 4.6 H~llside  finding,^ stales m 4.6.g; " Cor~x-dlrs residents v a l ~ ~ e  the vrew,s of md,fi.om the r7t~l)s 
tree a& ~zenllo~t-covered hills. These natzamlfeaiz.~res are a dominant vrsual characteristic offhe 
communiiy. " 
4.13.c lynpovfant plant communities crvzd animal hobitat areas inclt~de riparian -\legciation, 
hillside meultotvs, wetlgnd ymiries, tree g~oves and the urban forests. The f,i'iy has not 
intienrioif"ied and mvzecved slgn(ficantp/a~?t nnd wildlfe areas that t+)a~rmt pr~tectio~?. 

There are several discrepancies between the applicafll's testimony at the remand hearings, and the 
details found in the latest Foundation Engineering report dated May 20, 2008. The applicant submitted 
this May 20, 2008 "Draft Geotechnical Tnvestigation" on October 3,2008 with their request for a 
remand hearing. There is new information provided in this new report that calls into question the 
reliability of the applicant's testimony about slope stability and drainage concerns. It also provides new 
traffic estimates that are inore than double the estimated trips per day previously provided by the 
applicant from PTV America. While traffic concerns per- se were not a remanded issue, they are one of 
the coinpatibility review criteria in Corvallis Comprehensive Plan (CCP)3.2.7.I and are therefoi-e 
relevant to the remand deliberations. The applicant has provided new trafic estimates associated with 
the development that contradicts their previously submitted information, and is therefore one more item 
that deserves your consideration as you review the facts of this remanded application. YOU are charged 
by state law and local codes to make your decision on the basis of facts, but there are iiurnerous 
inconsistencies in the applicant's information that make it difficult to know which information is 
accurate. 

On traffic and neighborhood compatibility: 

The new Foundation Engineering report merrt-ions that a traEc impact study had not yet been completed, 
so they did their own estimation of numbers of concrete and materials trucks and personal auto trips. 
However, a traffic impact analysis (TTA) from PTV America was submitted by the applicant in February 
2007 (dated January 2007, based on data collected in mid-December). A second TIA report was Iater 
submitted to correct some calculation errors in the first report. The January 2007 TIA report, page 8, 
estiinated a total of 145 trips per day for the Broolclane and Oakmont subdivisions combined (66 houses 
at that time, now 69). (We questioned the accuracy of that estimate at previous hearings because they 
did not appear realistic.) 



This May 2008 Foundation Engineering report, page 9, estimates 360 cars and light truclts per day plus 
one heavy truck -that is two and a half times what the previous TIA report estimated, so the original 
TlA intersection failure calculations are called into question. The May 2008 Foundation Engineering 
report on page 9 also estimates "construction traffic at the beginning of the development including 5 
concrete trucks, 10 dump trucks, and 10 material delivery trucks per lot." That totals 1675 heavy trucks 
on Brooklane Road or on 45th street. It is not clear if these estimates also included dump trucks hauling 
soil away from the site. (The geotechnical report says the subsoil is of variable plasticity and is too soft 
to be used as fill and should be excavated and replaced with new material.) 

This raises greater concerns about the reliability of inibrmation being submitted to you, safety of 
pedestrians and bicyclists on Brooklane, the ability of this roadway to bear this amount of traffic, and 
road repair costs the City will incur. Traffic impacts to less intensive uses on surrounding lands (which 
include the wetland and the RS 3.5 older established neighborhood to the north and west of the site) is 
one of the review criteria of Comprehensive Plan 3 2 . 7  under which this development application "shall 
be reviewed to assure compatibility with less intensive uses and potential uses on sunounding lands" 
(CCP 3.2.7.1). 

On cuts and fills, slope stability and drainage: - 

The May 2008 FE report says an page 6 :  "Deep cuts and utility excavations made it? very weak to weak 
shallow sandstone will either require heavier equipment than the excavators used for our explorations, 
pre-drilling, and splitting or use of a hydraulic ram. We anticipate blasting is not a feasible option due 
to nearby residences. Contractors bidding on the work should be provided a copy of this report to 
qualitatively evaluate the difficulty of the excavations.. .." As owner of an adjacent residence, I am 
relieved that they don't propose to do blasting but I am concerned about the potential impacts to 
adjacent property fi-om use of a hydraulic ram within a feu7 feet of the lot lines of neighboring homes. 

Co~nprehensive Plan policies prohibit excavating so close to the property line. 'The applicant cited 
previously approved development at Timberhill as justification for allowing greater than 8 ft. cuts and 
fills 011 this property, However, the record shows that the City required a minimum of 30 feet of natural 
topography be preserved between adjacent existing backyards and any cuts and fills on the new 
development. (See previous documents submitted to City Council, part of the LUBA record.) However, 
this Brooltlane Heights development proposes to excavate within a few feet of existing back yards, up to 
20 feet deep, with no retaining walls. 

This proposal should be denied, and allow the applicant the opportunity to come up with one that meets 
the relevant parts of the code. If you approve it, I am very concerned about the impacts on slope 
stability and hydrology that will be created by the extensive cuts and fills and the disruption of the 
natural water patterns on this hillside that is hydrologically connected to the wetland below. I have 



attached an email from Dr. Wayne Huber, OSU professor of civil, structural and environmental 
engineering, expressing concerns about dewatering the slope by this disruption of the surficial aquifer 
He mentions the red flag it raised for him about negative impacts on homes above the slope and on 
existing vegetation that relies on the slow release of winter rainfall stored in the hillside soils over the 
dry suminer months. The attached EPA report 'Trotecting Water Quality from Urban Runoff' offers 
more information on this issue. 

More From FE report page 6: "The proposed grading will require building an embankment across the 
East Drainage." This is technically a drainageway with a year-round spring, pool and stream lined with 
riparian vegetation, so it is subject to numerous provisions of the Gomp Plan and LDG that would 
prohibit construction of a road and embankment or disruption of the existing water feature. "It is 
possible that concentrated seepage or springs may develop in cut slopes at isolated locations.. . .The 
observed iron-staining of the surficial soils suggests that rainfall perches within a few feet of the ground 
surface during the wet portion of the year. It is difficult to predict where seepage may be encountered 
during construction. However, ground water infiltration should be anticipated in deep cuts and 
excavations. Permanent mitigation of seeps and springs, which daylight along the face of cut slopes 
may be required as they are encountered during construction to reduce the risk of localized slope 
instability .... Shallow ground water can accumulate in granular trench backfill. In long segments of 
trenches extending down sloping terrain, the water can develop significant pressure that can be 
detrimental to pavements.. . .The plasticity of the residual soil varies with location and depth.. . .Medium to 
high plasticity soils may also be encountered at some locations. Such soils typically have moderate to 
high potential to shrink and swell with seasonal changes in moisture content. Shrinkage or swelling of 
the subgrade could cause cracking and distress in slabs, foundations and structures if not properly 
mitigated. .. ." They caution that if expansive soils are present there will be "required overexcavation." 
This is not consistent with our codes that are designed to minimize cuts and fills and to follow the r -  

natural topography 

Page 10 states "The subgrade soils are sensitive to moisture, will soften when wet, and pump under 
construction traffic." Additional cautions are expressed about costs to install utilities and roads to serve 
this subdivision on a too-steep slope with shallow surficial aquifers, some areas with just a few inches of 
soil over rock where excavation up to ten feet is proposed. At one point the application tallss about 
using cut materials for fill, but the earlier FE report said the soils were of variable plasticity (some low 
to medium and some medium to high) subject to shrink and swell with rainfall, and would need to be 
replaced with other fill material that would compact and stay compacted. Page 4 of the May 2008 report 
says that on December 6,2005 "We observed an active spring, wet conditions, and/or standing water at 
various locations in the East Drainage." (That includes the spring-fed pool and year round stream. 
However, the applicant failed to identify this spring, pool and stream on any of the documents submitted 
to you, and David Dodson told the Planning Comlnission he was not aware of any such spring or small 
stream on the property.) 



This casts doubt on the accuracy of Scott Wright's January 20 assertion that Foundation Engineering 
assured them they could go far deeper on cuts and fills but they chose to "pull baclt to just 20 R." In 
response to a question from Councilor Richard Hervey, Mr. Wright said that they do not plan to build 
retaining walls. However, the May 2008 FE report says on page 8: "We understand rockery walls rnay 
be constmcted associated with the site grading work. The actual heights and locations were not 
established at the time this report was prepared. Therefore, we have limited our work to providing 
general recommendations. We assume the actual design of rockery walls will be by others." Appendix 
A, figure 7A shows "typical rocltery wall detail" in front of an excavated slope, with large boulders. Yet 
Scott Wright says they are not proposing to construct any retaining walls, and that Foundation 
Engineering had assured them they could excavate far deeper than 20 feet. Just as in the previous lack 
of consistency between what the earlier Foundation Engineering reports recommended for detention 
ponds and those proposed by the applicant, there are further discrepancies between what FE 
recommends dbr stabilizing the cut and fill slopes and what the applicant is proposing to do. This 
proposed project fails to meet hillside development standards and if approved, it poses a very real risk to 
existing properties adjacent to it, above and below the site, as noted in the Planning Staff Report dated 
August 10, 2007. According to Dr. Wayne Huber, OSU professor of civil, structural, and environmental 
engineering, damage may result to existing homes, soils and trees above the site due to the excessive 
cuts and diversion of groundwater that will result in dewatering the slope. This is likely to cause greater 
drying out of soils in summer and may cause foundations to crack and landscape plants and native trees 
to die. When the water that now infiltrates into the slope is instead running down asphalt, diverted to 
storm drains, and dumped out in the wetland, it will not approximate the pre-development water 
discharge patterns or water quality as the applicant claims. 

On neighborhood compatibility: 

There is a discrepancy between information submitted by the applicant in testimony and in the Metolius 
Consulting report, and facts about existing neighborhood characteristics. Numerous Land Development 
Code and Comprehensive Plan policies address compatibility review criteria which are ignored in this 
development proposal. 

This close excavation on several lots in the northwest corner, lots which are smaller than those of the 
adjacent RS 3.5 neighborhood, and the lack of any separation from existing homes along Fairmont Drive 
is a violation of Corvallis Comprehensive Plan (CCP) policies CCP 3.2.3, 3.2.4.B, and 3.2.7. This basic 
respect for existing residents' quality of life is one reason that our Comprehensive Plan requires that 
compatibility conflicts "shall be addressed through greater building separation and buffering elements, 
and states the new development shall provide these transitional elements because they are proposing to 
build at RS-5, which is more intensive than our existing less-intensive RS-3.5. The code language says 
"'shall be reviewed to assrrre compatibility with less intensive uses." "'Xmpacts of the following factors 
shall be considered" including 3.2.7.a Basic site design (i.e. the organization of uses on a site and its 
relationship to neighboring properties). 



The planning staff is trying to assert that you only need to be concerned about blocking the views and 
providing buffering setbaclcs for the minority of those affected by this development, rather than for the 
majority of them, by claiming they've considered the impa~t  on the follts who live on Whiteside (the 
owner's former home) by simply cramming all the houses as close as possible to the folks who live on 
Fairmont. This does not fairly implement the code. 

In addition: 
1.1 Local Plarlning Context 
Background 
The Corvallis Comprehensive Plan is the document through which the citizens of 
Cowallis have made the basic choices on how land development and redevelopment 
should occur and how it will be managed. Consistent with Statewide Planning Goals and 
Guidelines, and the Corvallis 2020 Vision Statement, the Plan is intended to maintain and 
improve the existing quality of life for all residents within the Urban Growth Boundary. 
The following specific objectives, with minor modifications, have been in the 
Comprehensive Plan since 1980: 
C Enco~rrage only development that maintains andlor improves the existing quality 
of life of residents. 
C Identify and protect resource lands from eiicroachment by urban development. 
C Protect individuals from the negative impact of developing lands that have natural 
hazards or which are subject to natural disasters. 
C Provide for the retention of natural and cultural resources that contribute to the 
livability of the community, 

1.1,8 City adopted indicators of livability shall be considered in making land use decisions 

1.2 Local Planning Process 
The policies and land use designations of the Comprehensive Plan establish the limits 
within which land development and public investment that affect the physical character of 
the community will occur. They provide the framework for more detailed plans and other 
i~nplementation tools that also will guide and direct public and private illvestments (see 
Figure 1.1). 

Bmp%ementation Tools include Plans, Regtalations (including the Land Bevelopmextt Code, which 
"ensures that development is in all respects consistent with the goals and policies of the Cowallis 
Comprehensive Plannand other ordinances), the Cilpr Charter, and other innitiatives (inaclreding "The 
LDC also ""Resource inventories, such asinventories of wetlands, buildable lands, and historic resources, 
are toolsfor ensuring that development within the City is consistent with thepolicies of the 
Coinprehensive Plan. ") 



Findings: 
1.2.a All Conzprehensive Plan policies mz~st comply with current State land use lm.vs, 
Stcrtewide Planning Goals and C;uideljnes, and Sfafe policies. 
1.2, c 7he policies qf the Comprehensive Plan are influenced I?)/ mcwny~fi~cfors, rrzcluding 
economics, ,rocin/ rreed, and the conzmuni{v',s viszon. 
1.2. i ,\inec?jk area plans have been used to develop cuncept',rJbrJuture developent patterns. [NOTE: 
Citizens submitted a formal request for the development of an Area Plan for Southwest Corvallis in 
2006 before any more sttbdivisions or planned developments were approved. The City added this to 
their work plan for the past biennium, but has not yet acted on this task. In the meantime, three more 
development proposals, including Brooltlane Heights, have been proposed for this significant hillside, 
totaling 39 acres.] 
I.2.j According to State lmv, the City is to spec?& applicable ordinmces and plms in G ~ N  
lmd use decisloms. 
2-1 Rellevsnt Vision State~nent Elements 
"Clorvallis in 2020.fosters cltlzen participation in all aspects ofcommuni& decisions. 
Neighborhood organizations are vigorous, and their meetings a~2d ward ?nee tings 
pro~~ide opport~~nitics for formcxl and inf~rmcrl clliscussions of communr'fy isszres. Most 
citizens vote and regt flarly discuss I S S Z I ~ S  with their neighbors, Councilor8s, and the 
nzayor. Citizens are con$dezr that their elected repre,~entatives titill carefiflbt consider 
their ideas and oprnions. " 
2.2.9 The City shall seek participation from citizens within the entire Urban Growth Boundary 
in all land use planning. 

The Dec. 24, 2008 Staff Report doesn't mention the existence of the 1999 Comprehensive Plan Urban 
Growth Bogndary Advisory Constraints -Map, which was submitted as part of the record in the previous 
City Council Brooklane Heights hearing appealing the Planning Commission denial of the application. 
Quoting the City of Corvallis Community Development Department website : 

"The Advisory Constraints Map is intended to accompany the Comprehensive Plan Map. 
This map shows natural resource constraints that may impact fbture development in the 
Urban Growth Boundary, including probable wetlands and the 100-year flood plain. The 
map is to be used for informational purposes only. It is expected that additional field 
verification or study will be needed to confirm actual development constraints." 
Policies 
3.2.1 The desired land use pattern within the Corvallis Urban Growth Boundary will emphasize: 
A. Presewation of significant open space and natural features; 
B. Efficient use of land; 
6. Efficient use of energy and other resources; 
D. Compact urban form; 
, 



E, Efficient provision of transportation and other public services; and 
F. Neighborhoods with a mix of uses, diversity of housing types, pedestrian 
scale, a defined center, and shared public areas. \ 

3.2.3 The City shall address compatibility conflicts through design and other transitional 
elements, as well as landscaping, building separation, and buffering. 
3.2A h the case of compatibility conflicts, requirements will be imposed on both sides of a 
given property line, in the following manner: 
A, Where both lots are undeveloped, each will be required to provide 
transitional elements when it develops. 
B. The development in the more intensive developlnent district shall provide 
the bulk of the transitional elements but shall not be required to provide 
the full alnount unless the property in the less intensive district is already 
developed. 

3,2.9 All special developments, lot development options, i~ltensifications, changes or 
modifications of nonconforming uses, Comprehensive Plan changes, and district changes 
shall be reviewed to assure compatibility with less intensive uses and potential uses on 
surrounding lands. Impacts of the following factors shall be considered: 
A. Basic site design (i.e., the organization of uses on a site and its relationship 
to neighboring properties); 
B. Visual elements (i.e., scale, structural design and form, materials, etc.); 
C. Noise attenuation; 
D. Odors and emissions; 
E. Lighting; 
F. Signage; 
G. Landscapizlg for buffering and screening; 
13. Transportation facilities; and 
I. Traffic and off-site parking impacts. 

&'omprehensive Plan Article 4. Natrilirral Features, Land, and Water Resources: 

Article 4, Nattaral Features, Land, and Water Reso~lrces 
Article 4 Amen&dApiE 18, 2002 November 28, 2002 

4.0 Background 
This Article, as well as the following two Articles, Urban A~nenities and Willainette River C;?Teenwal?, 
address a broad range of topics, all having to do with the resources within and adjacent to the 
Corvallis Urban Grow-th Boundary. These Articles reflect the concerns expressed in several of the 
Statewide Planning Goals including: Goal 3 - Agricultural Lands; Goal 4 - Forest Lands; Goal 5 - 
Open Spaces; Goal 7 - Natural Hazards; Goal 8 - Recreational Needs; and Goal 15 - Willamette 
Greenway. 



The Corvallis Urban Growth Boundary includes a number of diverse environmental communities, 
ranging from the Willamette River corridor to the forested foothills of the Coast Range; from 
urbanized valley flatlands to large tracts of land used for agriculttlral and commercial forestry 
purposes. Each diverse environmental comrnunity offers opportunities and limitations for future 
urban expansion and redevelopment. 
The natural environments included within the Urban Growth Boundary all have their own respective 
limitations with regard to urbanization. Development pressure upon lands with such limitations can 
have profound effects on a given ecosystem. Erosion of steep slopes caused by inappropriate 
development, for instance, does not occur as an isolated incident. Soil type, permeability, vegetation, 
and drainage all play major roles in and are af'fected by such occurrences. Likewise, the effects of 
inappropriate development located within prime agricultural resource lands do not stop at the edge of 
such development. The social, cultural, and economic values of such resource lands could be reduced 
by the effects of urban development nearby. The limitations of the various environrrtents should be 
considered in reviewing new development within the Urban Growth Boundary. 
The natural environments within the Urban Growtli Boundary offer many opportunities for unique 
and healthy urban development. Those environments, when viewed as a series of systems rather than 
isolated features, will provide Corvallis with those things necessary for a healthy place in which to 
live, work, and play. Urban streams and other drainageways, for example, can provide the 
community with an excellent system of open space links between neighborhoods and services, in 
addition to providing a system for storm water runoff. 
It is to the community's benefit that consideration be given to both the opportunities and the 
limitations of the various elivironments within the Urban Growth Boundary. 
The recognition of the natural environment in the Corva!!is Urban Growth Boundary and the 
development of findings and policies which address the characteristics of the environment are 
extremely important elements in the Comprehensive Plan. The purpose of this Article is to define the 
parameters of the various natural environinents in the Urban Growth Boundary and to identify the 
limitations and opportunities inherent in those environments. The purpose of this Article is also to 
outline the community's role in ensuring that fbture development is harmonious with its natural 
environment. 

4.1 Relevant Vision Statement Elements 
"CorvalIis in 2020 has successf~~lly integrated its economic and population growth with the 
preservation of its scenic natural environment, open spaces, clean air and water, wildlife habitat areas, 
and recreational opportunities." 
"We value the beauty of our surroundings: the hills, valleys, forests, streams, rivers, and clean air. 
We value living in a City that is in harmony with these natural beauties, and seek to build for the 
future with this in mind. Coivallis recognizes the connection between development patterns and 
impacts on the environment. More efficient land-use through higher densities and compact 
development reduces the amount of land required for development and the negative impacts of an 
extended infrastructure. Carefix1 design ensures that development minimizes impacts on plant 



communities, wildlife habitat, and scenic areas, as well as enhances the sense of place and commu~iity 
character. In order to protect the environment, our growth rate has not exceeded necessary 
infrastructure." 
4.2 General Natural Features, Land, and Water Resources 
Findings 
4.2.a N~~filraIJeatu/~'es me  an importanf assset to the visual m d  envnonmeiztal characte~rstzcs 
qf the commlsnzf;ri. 
4.2. b The V~llametfe nndMarys Rzvers are vital open space and recreatronfeatures. 
4.2. c When rmfuml syste~ns are altered, they majl not recover or return to their original state 
and ecologrca(firnctron. FVe do no1 ye f fillly unhrstand the covllplex rnteracttons 
between nafz~ml systems, or the cumulatt~~e trnpacts c?f changes on s i ~ h  sysfems. 
4.2.6 Ylannmgfor ,Fipec;fic areas of the comvr?r~nrty ts hertzg vsed to sz~pplemetft and 
coo~dznate egorts to mazntazn and enhance natu~al featztres wlfhzn the co~nvrzumty and 
between communzfres. 
4.2. e B e  Land Cc)nsevr)afron and De~lelnpmenl Commzss~on Perzodlc Review Order No. 001- 
223 dzrects the C7/@ to adopt a Comprehensave Plan policy 'yor completang mlJentorrcls 
for rzpar~atr CO~P"I&IB L I P ~  wetland resources, ~tzclud~t~g scb?edule,l; bztdgetL~ mrd 
enjorceable provzszons. " 
Policies 
4.2.1 Significant natural features within the Urban Growth Boundary shall be identified 
and inventoried by the City or through the development process These shall 
include 
A Seasonal and perennial streams and other natural drainageways, wetlands, and flood 
plains, 
B Lands abutting the Willamette and Marys Rivers, 
C Land with significant native vegetation as defined in the Oregon Natural Heritage 
Plan (1 598), which may include certain woodlands, grasslands, wetlands, riparian 
vegetation, and plant species, 
D Ecologically and scientifically significant natural areas, 
E Significant hillsides, 
F Outstatiditig scenic views and sites, and 
G Lands that provide community identity and act as gateways and buffers 

4.2.2 Natural features and areas determined to be significant shall be preserved, or have their 
losses mitigated, and/or reclaimed. The City may use conditions placed upon 
development of such lands, private nonprofit efforts, and City, State, and Federal 
government programs to achieve this objective. 
4.2.3 The City shall rnaintain an advisory constraints map that identifies potential 
development constraints. 'Phis map shall be updated periodically as new information 
becomes available. 



4,2.4 The City shall develop methods to track information illdicating biological or 
archeologically sensitive sites for use in directing future inventory activities on those 
sites. 
4.2.5 The City shall coinplete inventories of and develop protection standards for riparian 
corridors and wetland resources 
Upon completion of the inventories (June 2003), the City Shall initiate a process for 
identifying from within these inventories the natural features to be considered "significant." 
This effort will be completed consistent with the requirements of Goal 5 and will dso 
include a process to balance the impacts of protecting such features against the requirements 
of other Statewide Planning Goals and Rules fe.g., economic development (Goal 9) and 
needed housing(Goa1 1 O)]. 
4.5.5 The City shall conduct hrther studies on methods to protect natural resources from the 
negative effects of development such as transfer of development rights, Open Space - 
Conservation districts or other useful measures. 

4.6 Hillsides 
Findings 
4.6.a F?ffeen hills and ridges, ele~~en 1.uithin the City Limits, andfuzfr within the Ilrban 
Growth Boundary, were identified in the Open Space - Hillside Report (1983) as 
enhancing the attractiveness ofthe C:orvc~llis ~k~vline. fiecent communi~v i ~ u t  
indicates there may be more sipificant hillside sites than pre~liously identified. 
4.6. b Due to the visual and environmental character ofthe hills and ridges, development 
must be sensitive to natatral* feat?~re,s, tree ca~~opy, ar~d communioi aesthe tic valtles. 
4.6. c Hillside developnzent changes the lmdscape arzd res?ilts in increased runoff and 
i~~creased &wr?streanz pec&fioi~s. Changes ge~aerally include the loss of trees atad 
shrubs that intercept and re-evaporate rainfall plus hillside cuts that premature& bring 
pound water to the suyface. Poor development practices on hillsides can require 
increasedpublic expenditures~fbrfZood aib.?d erosion controlce~7d s f o m  water 
management. 
4.6.d There are hillside areas wkthi-n the IJrban rrl.tj~n?th Bounhry that are prone to 
larrd~lides. These areas are also aL~,sociated with poor dminage, shal lo~~ sub,surface 
Jiow ofgound water and  rings> and high smsceptibili~t to erosion. Landslides can 
destroy roads and buildings and 1.uildlIfe habitat, and adversely affjct water quality and 
fisherji potential %iiithin and do~ynstrem of the tJrBa~z Crf"~~>th Ruundary. Mass 
movement has not resulted in any major l m  oflIfe or property thus fnr, because there 
has not been signzficant development in hillside areas susceptible to problems. 
4.6. e The City of Corvallis has adopted by ordinance the exca~lation and grading re<qtllatiorns 
as set. forth in the Uniform Building Code. 
4 6.J'The Ci& qfCorval1'is reqz~ires certicxin new coazsttwcl'ion to /zave a~r erosion coaztrolpla~~ 
to ensure against adverse effects ts,v~~ch as erosion and sedinzentaltion. 



4.6.g Cort~nllzs res,dents value fhe t)re-Nis qfand from the C~ly  's free n d  rns~dc~w-tottered 
hzlls. These natural features nre n domzmt  vzstdc~l chavncterlsac ofthe commuvzzly. 
4.6. h Reszdetztzal de~)eZoynze~zt risznf: alter~zatz~le nzethods such as clr~lstgrzt~g or redz~eed 
densltzes on hlllszde locatzons cczn mrnimzze erosion and other envzronmental rmpncts, 
and pmserve the vzews o f  nndfiom the free covered hrlls m the communzty. In 
addltiop?, clusferzng- can reduce the cost ofpublic factlr fres and sejevrces. 
4.6.7 Sltde scars are hazardozls areas on whrch to bwrld m d  wrth geologcal ~nvestigatron, 
can be rdenty5ed. 

Policies 
46.1 The City shall update the current hillside inventory. Until that time the City shall 
utilize the Open Space - Hillside Repor& (1983) and the Open Space Plan - Corvallis 
Planning Area (1 979) to identify areas of significance during the review of annexations 
and developments. 
4.6.2 Developnnent on hillsides shall not endanger life and property nor land and aquatic 
resources determined to be environmentally significant. 
4.6,3 Tree-covered hillsides within the City Limits shall retain a tree-covered appearance 
prior to development review. Selective logging could be permitted with a Cityapproved 
plan that assures hillsides within the City Limits retain a tree-covered 
appearance. On these hillsides, clear-cuts and other significant tree removal should not 
be permitted prior to development. 
4.6.7 In areas where development is permitted, standards in the Land Development Code for 
hillside areas will achieve the following: 
A. Plan development to fit the topography, soil, geology, and hydrology of hillsides 
and to ensure hillside stability both during and after development. 
1E! Preserve the most visually sig~iificaiit slopes and ridgelines in their natural state by 
utilizing techniques such as cluster development and reduced densities. 
C. Preserve significant natural features such as tree groves, woodlands, the tree 
meadow interface, and specimen trees. 
D. Align the built surface infrastructure, such as roads and waterways, with the natural 
contours of terrain and mii~imize cutting and filling in developments. 
E. Minimize soil disturbances and the removal of native vegetation and avoid these 
activities during winter months unless impacts can be mitigated. 
F Design developments and utilize construction techniques that minimize erosion and 
surface water nmoff 
6. Demonstrate a concern for the view of the hills as well as the view fi-om the hills. 
H. Provide landscaping that enhances the identified open space resources. 

4.6.9 Where development of hillsides occurs, removal of vegetation will be minimized to 
control erosion. Vegetation disturbed during development shall be replaced or 



enhanced through landscaping. 

Pslieies 
4.7.1 Developments shall not be planned or located in ltnown areas of natural hazards 
without appropriate safeguards. 

4.7.3 Prior to development, the City of Corvallis may require site-specific soil surveys and 
geologic studies where potential hazards are identified based upon available geologic 
and soils evidence. When natural hazards are identified, the City shall require that 
special design considerations and construction measures be taken to offset the soil and 
geologic constraints present in order to protect life and property, and to protect 
environinentally hazardous areas. 
4.7.4 The City shall provide mechanisms such as density transfer and Open Space - 
Conservation districts (or other reduced density provisions) to reduce the risks of 
natural hazards and provide protection for significant natural features. 

4.9 Water Resources 
Findings 
4.9. n Il he water resources in the Urban C;F.o~ith Botlndarjl inclzfde strenn,~, rivers, 
drainage ways, lakes, wetlands, andffmod plains. 
4.9. b The water resources and aLsPsociated riparian vegetation in the Urban Growth 
Bourtdnrji contr~bute to the heallh, s~;fegi, avid gener~l ~ielfart: qf /he area. The 
stnbilip of natural systems cud vitalzp qf the con?~~zunip depend on the high q z ~ n l i ~ ~  of 
water provided by these resources. 
4.9. c Water resources con tribzd fe fo the gemmi aesthetic qualip and attr.activenes,t. c!f the 
area imide the Urban ($rotiith Bounhv .  
Psfieies 
4.9.1 Significant watercourses, lalies, and wetlands shall be preserved, or have their losses 
mitigated, in order to: maintain clean water, support natural vegetation, protect the 
aquatic habitat, retain existing significant public vistas, and provide wildlife habitat and 
recreation sites. Site-specific buffering and setback requirements may be required, as 
necessary, to achieve protection. 
4.9.2 The City shall explore oppol-tunities to acquire lands to preserve storinwater hnctions 
through outright purchase, conservation easements, and partnerships (UP-6) 
4.10 Urban Streams and Other Drainageways 
(See Section 4.8 - Flood Plains and Flood Hazards for closely related findings and policies.) 
Findi~ags 
4.10. e Up,sfreczt~? der)elop~~fet?f ~ Q , Y  dol~~i,~frent?? u~q~c~ct~s oo ,sfrea~~r cl?a~aaels, anzot~t'af of ~ + ~ ~ t e t ;  
water quality, and d(>wnstreanz Zcmds. 
4. 10lf flrbanization ivtcreases the mount  and rate of surjbce run08 Unless p?.operly 



marlaged ~hls  runoff z~?creme,~~floodzng hazard7 and ercxlon En the drainage bas~ns qf 
the community zncludzng, but not lznzzted to, the I;i.azrer C'reelc, Jackson C7reelc, OQIG 
Creek, Dtxon Creek, Ryan Creek, Sequora Creek Squcrw Creek, a?idMl/race Basz~~,s~ 
and their trlbutarres. 
4. f0.g (Ither rmpacfs of zmproperljl mmaged urban dratnagewys include rneduced water 
qzrali@ and loss of recreafrow e,vportuns@, wildl~f'e habztat, and$sherjl pote~?trnl. 
4. i0.h Fzllzng and removal along cind w~fhln draznageways can negcrtrvely affect thelr 
.fidnctzons by alter~ng the sfrecim channel ctnd reducirng water stor~zge cind transport 
capacily. 
4.10. i Adegzkate se fbacics along na fziral drainageu fays are necessary tea pro fecd the strean? 
channel, rrpczrtan areas and rvaterY qualzg. Such se fbczcks also provrde smooth 
tra~tsrhons betcveen ztrban deb~elupmeit? ~2nd the drat~?age~r~ay wafer. course. 
4.10,j Inadeqzca te dedrcatzon of land along zfr*han streams and drarnageways ha.s permztfed 
construction zmmedzntely aqacent to sfreams and has resulted zn property damage to 
cxd/ace/lt structtires, zncreased szltcztlon, de,strzrctron qfv2ntural vegetcrfran, redziced 
,fishery po fentral, precluded recreafzon use, decreased open space, aru2d zncreased 
maz~ite~zaf?ce coast cu?d efor f. 
4. f 0. l N a t u d  vegetatron along dramageways can provrde channel stubtlrty und wrldlqe 
habr tat, and moderate floo~flows. Nbtvever, where the streaf9 channel or zfs corridor 
~ L I S  heen altered or strucfllre~ ?me been budf close fo the s fre~m, tnvctsn2e or native 
Ilegelatron can mlerfere wzth a.vater,flow, drmmr&sh recreatrc~n and open space potentral, 
and decrease malrrfena~ce oi?portzmltzes. Thrs mazntenance of stream system 
vegetatzon can somel~izes ad~wp.se/y affect the ecologzcalfur2ctzon,s ~f urban streams 
and drarnageway. 
4.iO.n There are a nllmber of.szgt$cant streams zn the Uzpban Gro~lfh Boundary that are 
mtermr tfenf. 
4.10.0 Au tomobzles are a lecidzvzg source of surface water pollzll'cmts m urbavz areas. 
Automotive pavement areas occupy more than hay  ufthe znzpenlzous surface m 
resrdenflcrl developmergfs; tn most commercrai areas they ~ c c ~ p y  nzore ihnn 80% qf fhc 
lclnd. 
4.10.3 Significant drainageways shall be ltept in a natural state to protect tree lines, maintain 
their natural hnctions, and enhance native plant species, to the maximum extent 
practicable 
4,143.4 Within the Urban Growth Boundary, appropriate drainageway dedications and 
easements adequate for flood protection, conveyance of stormwater, channel access and 
tnaintenance protection of riparian environment, and channel migration shall be sectired 
along all open drainageways needed for public conveyance of stormwater, prior to or at 
the time of development 
4.10.5 The City shall develop stream corridor width and other standards and programs that 
preserve the properly functioning condition of streams These standards can be varied 



by reach or basin and shall be deterlnined based on functional objectives such as: 
A. Preservation of the hydrologic conveyance and storage capacity; 
K. Preservation or enhancement of habitat. 
H. Pursue the use of retention and infiltration facilities where the soils are suitable to 
control runoff volume, peak flow and promote dry season base flows in streams. 
I. Develop sub-surface storage as well as surface detention facilities. 
J. Evaluate additional restrictions on cuts in hillsides, especially in areas with nearsurface 
groundwater. 

(Foundation Engineering report and Zion Natural Resources report identify nearsurface 
groundwater on this slope. The upper slope areas have a perched sur-ficial aquifer about tl~ree 
feet deep, and the wetland areas identified in the eastern drainageway has groundwater at 3 
inches deep. 

4.110.7 To minimize the negative impacts of development, stormwater mnoff after 
development should be managed to produce no significant reduction of water quality 
than prior to development unless more appropriate provisions are identified in adopted 
comprehensive storm water management plans 
4.10.8 Grading and filling in drainageways shall be regulated to prevent negative impact on 
the channel, floodway and flood plain, riparian habitat, wetlands, and other properties. 
Where drainageways are disturbed through development, the developer shall return the 
drainageway to its natural state, to the extent practicable. 
4.10.9 Negative impacts on habitat and migration corridors for birds, wildlife, aquatic life, and 
on open space and the recreation qualities of significant drainageways shall be 
minimized 
4.10.13 The City shall develop a prograin to minimize the conveyance of detrimental sediments 
and pollutants from public streets into streams and drainageways. 
4.10.18 The City shall inventory and identify natural intermittent streams within the Corvallis 
Urban Growth Boundary that provide iinportant hydrological, water quality and aquatic 
habitat functions. Those that are used for storinwater functions shall be protected using 
mechanisms such as drainageway dedications and easements. (SS-I) 
4.10.19 The Corvallis stormwater utility shall incorporate existing natural features such as 
streams and wetlands as a means of managing urban run-off. When using these 
natural features for urban stormwater needs, stormwater management shall follow the 
guiding principle of minimizing harm to these natural systems, inaintaining the natural 
functions, and over time, repair any damage associated with past practices. (GP-1) 
4,11 Wetlands 
Firldings 
4. Il.cr WefIa~'~ds senle sei~eralp~~rposes. They he@ recharge pound wcrfer. czi~d redlicesffood 
damage by det~zivzivzg m d  absorbing sform wafer. They irnprove water qualily by 
serving acXs selfling basins and digesters fbr biodegradable s~rhstmces in waste water 
and by extracting solz/ble nutrients and holdi~~g organics and metals from waste wafer. 



Wetlands sipport m n j )  plant and anrmal sI3ecfes; sofite specres cann~t  S U P V Z I J ~  W I  fhoirlf 
wetland hahttat. Wetlnnds also provide ~~alttable open spaces. 
4. I I. b Wetlatzds are part of larger ttztercoipztzected iydrologzc systems w~ti?zn a watershed; 
altercitron of any part of the system will afjlect thejkncf~on of the system as a whole. 
Weilnnds are usually the lowlandks zn these systems and are ir~tpacted by upland 
developjrg~ent. 
4.11.c Lmds wtth I?;)ldr/e ,sorls ore suspect qf berng ~d/etla~~d;r. I,arge areas wzthzn the 
developedportton of the C I ~ P  h a ~ ~ e  hydu.7~ sorls. If these developed lands had not been 
ilirhanized and the hydrology not chmged, the?? some czf these lands would be 
cunsrcbered J ~ ~ ~ ~ ~ ~ ~ C ~ I O I ? C T ~  ~)et/ands grven currefit State and f7ederal regul~ltzo~~. J,orge 
areas oztts~de the de~lelopedport~on ojfhe CY7rji, but ttirthrn the C'orvallzs Urban Gmwfh 
Boundary, c~lso have hy&ic sorls and me po fential wetla~~ds. 
4.11. h Nmerous vtolatzons of Sfate and Federal wetlcfnd l m s  have occzlrred m the past, 
sometzrnes delzberatelj~ and sonzetzmes because people were not mare  thot thezr 
proyeriles are class~ied cis wetlcmdr. 
4.11. z Oregon Revzsed Statutes (OR3 22 7.350) requzres the Czty to not& b~kilder,~ or 
developers that tizetr p e c  t f z ~ j /  reqntre ~.r~etZatza"peri~tzt~ci~fi.o~~~ the Lhvzsiotz of Stcr~e 
Lauds. 70 reduce the commztntty's liabrlity, the City has been notiJyrng developers o j  
potential wetland issues whenever hydrrc sorls are present. In addz /ton, prior to 
zsszrzng bulidm6gpernz the C7~i reqzftres cou?fjrfzzaf~ofu of \vetland or upland ,status 
from the State when de~.telopfi?ent 7s near a Natzonal Wetland Invent(>rji srte, a Sfclte 
approved Wetland Inventory srte, or 7s otherturse szkspected to impact a jzlrssdicttonal 
~)efland as defined by State and Federal goi~ernrnents. 
4. f 1.j Working w th  dhe Grty and the D ~ I P T S I O ~  ofk"jbcke Lands prior to a devetopmenf 
applicattouz ccin resolve wetland Issues and result 7n development plams that better 
accommodate exrstzng ~uetlands. 
Policies 
4.11.2 During the City's inventory process of evaluating Statewide Planning Goal 5 wetland 
resources, the City may wish to adopt additional standards for wetland protection such 
as, but not limited to protection of fish and wildlife habitat, maintenance of water 
quality, hydrofogical control, contribution to open space, connectivity of Iiydrologic 
systems, and protection of significant plant and animal species (e g , State laws regulate 
cuts and fills but not vegetation removal) 
4.1 1.3 Lakes, wetlands, floodway, drainageways and other urban streams are part of the 
hydrological system and should be managed comprehensively 
4.1 1.11 Regarding significant wetlands downstream of development sites, the cumulative 
unavoidable losses of significant wetland acreage and function attributable to upstream 
development should be mitigated by the City Such mitigation can be achieved, in part, 
through dedication of open space, drainageways, and related natural infi-astructure 
4.11.12 Developinent upslope of wetlands shall ininirnize interference with water patterns 



discharging to wetlands, and shall minimize detrimental changes in water quality for 
waters discharging to wetlands. 
4.1-8.17 The City shall continue to maximize presewation and restoration of existing upland 
natural resource areas and wetlands by use of development standards in the Land 
Development Code (UP- 12) 
4.11.18 The City shall develop and implement incentives for developers and property owners to 
protect, enhance, and re-establish wetlands, natural swales, vegetation, and 
groundwater for stormwater functions. (UP-5)  
4.12.7 The City shall consider the amount of impervious surface when evaluating detention 
requirements and develop a policy to encourage groundwater recharge opportunities. 

(QN-4) 
4.12.8 The City shall promote the protection of ltey areas of exchange between ground and 
surface waters, such as springs, unconstrained reaches of streams and drainages 
upstream. (QL- 1 2) 
4.12.9 The City shall encourage practices that enhance groundwater recharge to maintain or 
increase stream flow during dry periods. (QN-10) 
4.13 Plant, Wildlife9 and Pisheny Resources 
Findings 
4.13.0 There are a varieg of plmts avd mlinzals in keirrestr.ial and aqziatic habil;xts within the 
urhm area that greatly add to the qzlali@ qf /(fe within the community. 
4.13. b I;;Vi/dl(fi species require a complex and often narrowly-specific set r,fconckitions with 
respect to food, water, and vegetatrve cover (or other nat9rral~feab~res) p?ecessarj)fi~r 
travel, protectiouz, feeding, and ~.eprodzrctio.vz. 
4.13. c Imporfa~zt pla~zt cof~zf~~u~zitieS and a~zirnal6zabrtd aYem ittclude rfpariai"~ vegetatio~?, 
hillside meadows, weflandprairies, tree groves and the urban forests. The City has not 
inr)entoried and reviewed sigpl?ficant plant and wildlfe areas that warrant pm tection. 
4.1J.d De\lelopment can @feet water qualily in adjacent dminc~ge~,vays and streams and ma)) 
il~zpact the.fisherji within and downsfream of the Urban Gro~)th Roundarj~. 
4.13.e Vegetalion contribules to the qualzgj ofthe comnzunity thrc~ugh control of erosiop?, 
absorbing sound, moderating ternpercxture, enhancingpow and moisture content of the 
air, providingfor ul*ban wildlifk habitats, redzrcing air pollution and glare, and 
softening the impact o f  the urban environ~nent (see Section 5.3 - Urban Zrees). 
Policies 
4.13.1 Significant natural plant communities and significant habitats for fish and wildlife 
within the Urban Growth Boundary shall be identified and inventoried by the City or 
through the develop~nent process. 
4.13.2 Development on land identified with significant plant communities, or significant fish 
and wildlife habitats, shall be planned to minimize the impact on the significant 
resources. 
4.13.4 The City shall encourage the retention of large, varied habitat areas on private and 



public lands including inventoried plant communities 
4,135 Development occurring in significant wildlife areas will set forth a plan of action to 
reduce impact to significant identified areas. 
4.13.6 The City shall consider mechanisms such as density transfer and reduced densities as a 
means to protect significant plant, wildlife, and fish resources. 
4.113.7 The City shall work to protect hydrological processes associated with the 100-year 
floodplain to support self-sustaining levels of native fish, aquatic species, and wildlife 
populations. (FP-7) 
4.114 Slipporting Documents 
Oregon Natural Heritage Plan 1998 

4.15 Advisory Boards 
Open Space Con~mission 
4.dQ Mandated Reports / Plans / Inventories 
Inventories (by the City or through the development process): 
Drainageways, wetlands, flood plains 
Significant native vegetation (certain woodlands, grasslands, wetlands, riparian vegetation, and plant 
species) 
Scientifically significant natural areas 
Significant hillsides (expand and update existing Hillside Report) 
Outstanding scenic views, sites, galeways, and buffers 
Significant natural plant communities & habitats for fish & wildlife 
Significant sensitive aquifers & potential sources of pollution 
Landslide (slide scars) 
Develop a density transfer mechanism in the Land Development Code 
Conduct a study of additional protection methods such a Open Space - Conservation districts and 
transfer of development rights 
Develop a program to manage removal of detrimental riparian vegetation 
Develop a program to minimize pollutant runoff from streets 
Develop solutions to flooding problems in neighborhoods 
Prepare and adopt wetland management plans 
Work with Benton County to develop a community-approved tree mar~ageme~~t program for hillsides 
Develop and rnaintain an Advisory Constraints Map 
5.11 Regevant Vision Statement Elements 
"Our natzlj*alfeaf?~res: hillsides, ,ftoodplams, streams, wetta~tds, and other nafu~al 
arens are pro fec fed and treast~red. Wildltfe hubifnt urea, scenic nrens, a d  other 
natural areas help shape development patterns as we grow. Our natural open space 
heks hz~ffer$ood events, purl& our air and water, provide recreational and 
ecJiacationa1 oyporti~nities, and reinforce the community's distinctive character. 
(70r~~~~l l i s  has ident$ed its open space resources, alzd has esiablished criteria nnd 
~r.'rioritiesfor. open ,pace yrotectiorz. " 



"Corvallrs is encircled Iy an emerctld neclclace ofparlcs, scewic v~sta,s, natural habztats, 
and farm and forest lands that de$rze the Caty 's bounhraes. . . . Our parks arc among 
o ~ r  mosf attractzve assets. Scattered itkzroughoznt the cornmur?rty, the parlcs vary 7n slze, 
deszgr~, cmd*fi~nction to meet the need of nezghborzng areas, Parks accommocJixte a wrdc 
range of recreatrort actzv/t~esfor all ages. 7ihr.s rai-zge znc!ttde.s provislon cflm0it.e 
passzve actlvzties such as bzrd wntchrng all the way to active sports. " 
5.2 Community Character 
Findings 
5.2.0 f~~di~~iductl ~latz~rcnlfeatures ccm be combined to create a commzmity open space sjistem. 
5.2.5 The City shall retain portions of some parks within the parks system in undeveloped or 
natural states for recreational use and shall focus its acquisition efforts on securing 
hilltops around the community to develop a greenbelt system 
5.5 Open Space 
Findings 
5.5. a A pj.operbi plan~zed and ma~aged system of open space and 7-ecreation lands redzlces 
the rrnpnct of urbanrzation and serves the lezszlre and aestheac needs of all reszdents. 
The sysfe~n ~ e e d s  to recognrze the telatronshp bet~jeen urban illses and the r~atural 
charc~cter of the I L I Y I ~  and drcrrrgage~~)cg~s. 
5.5. b The comrt?unroi has expws~cd a des~re to l?aveparkks cmd open space serve to shqc  and 
gdzde urban development. 
5.5. c The comnf unzg places a hzgh value on acquzrzng, nfamtamzng, and developzng an 
crdequate system qf open space, recreatlon lands, anddfncalztles to retaln and Improve 
1~1)ab~liIy. 
3.S.d There zs n reLntiro~?shq~ bemeet2 populatzor.;2 rtzcrease ct td z~~crea~sed detr.zcl~2cd for purks 
and open space. Addl tzonal de~~elopmen f increases the denzand Jbr parks and open 
space. 
5.5.g Open space nlc/udes fhejcollo~~lr?g krn& qf J~znLilS: parks, ~rueflands, nvers ar~d 
dminagew)crys; ,far~ns an4 fores t lands; pro fected lands. for srgi.z~ficcmtpI~~if cr~d anrt?zul 
habztats; scenzc lands ,such as htlltops, rrdgelcnes, meadows, and comtfzunzriy gatewaja; 
tmal and amma1 corradors; golf coztrses, cemeteraes and undeveloped archeologzcal 
sl tes. 
5.5. h Open spaces serve many fitnctrons zn m d  near the cotnmunlty: they provzde landscape 
bzgers and scenic vzews;: accoi~modate f l o o d  waters; protect water qtfallo), plant 
cornmum fzes andJish and wzldlife hahblbt; pl-ovrde e,sLsent~al ecosystem semzces; 
protect productive farm and* forest lands; ofer tpporfunz ftes. for recrea fzon, sczentzfic 
research amd e&calloz?; prpe,serve hlstonc m d  c~kitt!ra! srfes; a77d define comn?znrnrQi 
boundarzes and gate~)ajis. 
3.5. I Large ~/tisde~ieJqed areas tteuta tmqor 6arg6z~)ay~~ ei~tr~tisce cot-rtdor~~' to the C7i& misd 
help define th"heeommunrfy's character as an urban center wrthm a farm and forest 
set fang 



5.5,l The commzinz~~ has mdcated o c2eslre to haw a coordznated system of open spaces 
lrrzked as a greenbelt around the Urban Growth Boundary. A greenbelt systen? would 
h?k park ?iaf?d~QIf~'~f~re,Y and provi.de I"~~r6ct2'rolZ ~orl.rd~r.5'. 
5.5.l~ 73e comm~anity has indicated a desire for open space linkages ~ ~ h i c h ~ f o l l o ~ ~  scenic 
roufe,~ and connect parks, schools, playgiozmds) oiher public sites, and residentla1 
areas. 
5.5.1 There 7s com~fr?~anfty znterest ~ t z  the pre,senlaf~on of srgn!ficant hillside cireas as open 
space. 
5.5.9 The City shall take a proactive role in acquiring and protecting the open space needed to 
complete a linked greenbelt around the Urban Growth Boundary 
5.5.11 The significant entry corridors that should be preserved or enhanced are the following. 
Highway 99W, both north and souti1 of the City Center; Highway 34, between Tangent 
and the City Center; Highway 20134, between the City Center and Philomath; and 
Highway 20, between north Albany and the City Center. 
5.6.0 Ongoing acyursifion and de~)elopmeni ofpark lands 1s an irnyorfant indicator qf 
community livability. Genercully, ii is more cost ejfecfrve to develop larger parks withm 
the Ilrhcfk? C;roli.r,fh Boundarj), but a l l f )~~rk  Icmds, Jarge or smal'l, and m or out cfthe 
IJrban Gro~)th Bo~andary, are zrvportant assets to the community. 
5.6. u Corvallzs zs a community that places a high value on protecting its environment and 
naarral parks or natziral areas in parks. 
5.6.15 The City shall continue to make public investments to meet the open space and 
recreational needs of different areas of the community. 
5.7 Supportirlg Documents 
Criteria & Process to Acquire andlor Protect 
Open Space 
1998 
Open Space - Hillsides Report 
(Comprehensive Plan Amendments) 
1983 
Corvallis Parks and Recreation Master Plan 1980 
7.2.6 The City will encourage new development to tse sensitive to the environment by having 
the development avoid significant negative impacts on. 
A Air and water quality; 
B Noise or light pollution; and 
C The hazards related to some types of waste materials 
7.5.J'Reductiora of ope~t space, retnovcxl ofr/egetali~~e cover, terracit~g ikto  hillside,^, ~i!~ad 
development that increcases the amount ofrmpervious szi~aces for example, paved 
streets, roofs, paricing lots) will, unless mitigated, corztl.ibute sign{ficantljt to increases 
1i.I the peal~~flows of urban storm runoflentenng sdo~n? sewers and ~aat?~ml 
dmmnageways, 



9.1 Releva~rl: Vision Skatellnernt Elements 
"Develop7nent standards have been crented based on the charncf~rzsircs of tradit~onal 
Corvailis ~etghborhood~s. These st~rr?d(;il,zJs ensure that developmer?f and rede-\)elopm~.Mr 
create, protect, and enhame neighborhoodfoiw whale facllr fcrfrr~g the comrnzmafy-wzde 
nee& /o rmprove iru~isportcrf~o~~ cholces, provtdco ho?ls/u/gfor a d~verse P O ~ ) M ~ L ~ ~ ~ O P /  lvithln 
safe attractive neighborhoods, and maiv~fczm re,sour.ce lands, nntural areas, and 
recreatzorzal open spaces. " 

9.2 Neighborhood-Brie~~ted Development 

9.2. x COIYUII~S residents v u l ~ e  the ~eighbo~I.zood cI~nr~rcte~i,stics of tradifios?uI msiden dial 
arens ~2nd desire those characteristics in new development. 

Policies 
92.1 City land use decisions shall protect and maintain neighborhood characteristics (as 
defined in 9.2.5) in existing residential areas. 
9.2.2 In new development, City land use actions shall promote neighborhood characteristics 
(as defined in 9.2.5) that are appropriate to the site and area. 
9.2.5 Development shall reflect neighborhood characteristics appropriate to the site and area 
New and existing residential, commercial, and employment areas may not have all of 
these neighborhood characteristics, but these characteristics shall be used to plan the 
development, redevelopment, or infill that may occur in these areas. These 
neighborhood characteristics are as follows: 
A. Comprehensive neighborhoods have a neighborhood center to provide services 
within walliing distance of homes. Locations of comprehensive neighborhood 
centers are determined by proximity to major streets, transit corridors, and higher 
density housing. Comprehensive neighborhoods use topography, open space, or 
major streets to form their edges. 
E. Comprehensive neighborhoods support effective transit and neighborhood services 
and have a wide range of densities. Higher densities generally are located close to 
the focus of essential services and transit. 
C. Comprehensive neighborhoods have a variety of types and sizes of public parks and 
open spaces to give structure and form to the neighborhood and compensate for 
smaller lot sizes and increased densities. 
D. Neighborhood development provides for compatible building transitions in terms of 
scale, mass, and orientation. 
I?. Neighborhoods have an interconnecting street network with small blocks to help 
disperse traffic and provide convenient and direct routes for pedestrians and 
cyclists. In neighborhoods where full street connections cannot be made, access 
and connectivity are provided with pedestrian and bicycle ways. These pedestrian 



and bicycle ways have the same considerations as public streets, including building 
orientation, security-enhancing design, enclosure, and street trees. 
G. Ng.ighborhoods have a layout that makes it easy for people to understand where 
they are and how to get to where they want to go. Public, civic, and cultural 
buildings are proininently sited. The street pattern is roughly rectilinear. The use and 
enhancement of views and natural features reinforces the neighborhood connection 
to the immediate and larger landscape. 

9.3.7 Excessive glare Jiom ~ f ~ t d o o r  Ilghfing, Y~OISC,  L C M ~  d~l'ecf l~nes c?fsrght into liofnes 
porn L E ~ ~ I I ~ I P . ~ ~  uses Z M  reszdential areas can caz~se a decline m qutnl!ty qf lrfe thnl 
maj] trzy~z~s2ale tnto redaced proper(y ~~aLue,s txrtd ~~erg!zborb?ood disczgreeme~//s. 
Predlctabrlz~ of glare and norse, regular infervals when nerghbors can depend on 
resp~tes~from the glare and nozse, and methods to a4ust knes ofaght to minrmize 
Ioss i?fprrvacy c u ~  nz7tz;pcte some of the negatlve effects. These mrt/gcrtzngfactors, to 
be effec fnje, misf be znstrtzi f~or~wlrzed and contznue mdefinrtely In then. 
zvnylemenhtion. 
9.5.113 New subdivisions and planned developments of more than 5 acres in low density 
districts shall incorporate two or more of the following elements in at least 10% of the 
total acreage 
A Zei-o lot line or attached dwellings (where allowed), 
B Minimum allowed lot area, or 
C Dwelling size less than 1,200 square feet 
18.1 Relevant Vision Statement Elerrrents 
C'amfirl ciesrgn ensures / h ~ t  de-t~elopmenf mrnrmlzes impacts OH p/ml/ 
co?wr~zt~??rfzes, ~vzl@fe ki,abrtu/, n~qdscenrc areus, as well as elth~zfzces the ,~ense ufplwce c2~1d 
conzmunz+ character: 
118.2.6 The type, location, and phasing of public facilities and utilities shalI be based on actual 
needs, desired levels of service, cost-effectiveness, andlor property owner willingness to 
pay for infrastructure 

Transportation 
Policies 
P1,2.8 The transportation system shall be planned and developed in a manner which 
contributes to community livability, recognizes and respects the characteristics of 
natural features, and minimizes the negative effects on abutting land uses. 
11.6.6 Safe and convenient pedestrian facilities that minimize travel distance shall be provided 
by new development within and between new subdivisions, planned developments, 
shopping centers, industrial parks, residential areas, transit stops, and neighborhood 
activity centers such as schools, parlts, and shopping. 
111.6.9 &'here minimizing travel distance has the potential for increasing pedestrian use, direct 



and dedicated pedestrian paths shall be provided by new development. 

Definitions 
Buffer, Urban - An area designed to provide attractive space or distance, obstruct undesirable 
views, serve as an acoustic barrier, or generally reduce the impact of adjacent development. 
Compatible - The ability of different uses to exist in harmony with each other. "Making uses 
compatible with each other" implies site development standards which regulate the impact of one 
use on another 
Hillside - Areas where slopes equal or exceed 10% andlor areas identified in the 1983 Open 
Space - Hillside Report, or its successor. 
Land Devellopment Code - A set of ordinances and regulations that implement the policies 
contained in the Comprehensive Plan. 
Nuisance - That which is annoying, unpleasant, or obnoxious. 
Open Space - Any undeveloped or predominaiitly undeveloped land, including watenvajrs, in 
and around an urban area. (Source: 1998 Criteria and Process to Acquire andlor Protect Open 
Space plan) 
Sl~aXl - Expressing what is mandatory. 
Should - Expressing what Is desired, but not mandatory. 
Significant - A description of a feature which has been specifically identified in the 
Comprehensive Plan as worthy of special recognition or protection (e.g., a "significant" wetland, 
etc.), or a resource that has been formally adopted by the City. 
Transition Area - The area between significantly different intensities of land use which is 
intended to protect both land uses from the negative impact of the other. 
Unacceptable - That which does not meet applicable standards or requirements. As used in the 
Comprehensive Plan, this term describes such things as high levels of risk because of natural 
hazards or Levels of pollution which ex~eed  State, Federal, or local standards. 
Unbuildable - Land which because of its natural character or location is unsuitable for urban 
development. 
Urban Form - The shape of the urban community of which Corvallis is a part. It specifically 
deals with the image of the City which is projected and perceived. 
Viewshed - The area visible from a given point on the ground, to encompass the visual image 
from that vantage point. 



August 10,2007 @nib Development 
PI&ng Division 

Mr. Bob achadson ,  Associate Plianner 
City of Gsrva%kis, Planning Division 
P.O. Box 7085 
Carvallis, OR 92339 

BroBme Heights Subdivision 

Dew Mr. Richardson: 

We own the two lots *just mon-th of the nrsu4hwest comer of the proposed 
Broodme I-aeights StmMivisism. From the arrap of the carneerrtly proposed 
grading @m, fumtsh~t;dl to US by Steve Sckaberg, it appems. &at a 20 foot 
cut within 30 f e t  of our south pmpeay line wctatiid be allowed. Et is our 
opinion that alallawitng such a cut esta%d desti;xlpilize the hillside and cause 
extensive damage to our and other property, 

Therefoe, we ask that any cant in this area be eliminated s r  limited to the 
more irsuali 10 fed or kess. 

This is sent by both e-mail and US mail in an effort to meet your &adliar: 
for distt.ie->ution. Thmk you for your consideration of" this request 

Jim Howland 
2575 SW Whiteside Dr. 
Cornallis, OR 97333 
753- 3691 



Susan Morre 

From: 
Sent: 
la: 
Sulbject: 

Wayne Huber [wayne.huber@orst.eduj 
Tuesday, January 20,2009 4:33 PM 
'Susan Morre' 
RE: accurate understanding of your comments on Brooklane Heights runoff concerns 

Snit: Tuesday, January 20,2009 1.239 PPfl 
To: wayne. huber@orst.edu 
Subject: accurate understanding of your comments on Brooklane Heighk runoR concerns 

Hello, Dr. Huber, 

Thanks for taking the time to meet with us last week and take a brief look at the Brool<lane Heights cut and fill plan and 
geotechnical report. I know you are very busy, so we appreciate your review of the documents with us. I wish we had 
more time to use the SWMMS model and plug in some data, but we would need the area and rainfall statistics to do it, I 
assume. I didn't find that information in the report. 

Would you say this is an accurate summary of your initial response to the information? I want to  make sure I didn't 
misinterpret anphing, and I realize this i s  just a cursory review. 

There will be a change in runoff: faster flow, higher volume and change in timing and duration ( '<*( i I b , k ~ i ~ : l ~ i m  r i  id 

>i1 i>a  $ 6  i d ~ i r  i ~ , I , I ~  post-development compared to pre-development). It is likely to increase erosion on this slope, 
especially combined with surface vegetation removal, i i f f  # i  :~<, I I  i i  i :  ii, l ~ i ~ f ~  iii I ~ i - i i i ~ ~  I t r  ~ i : t  ,'r , i i t 1 ~ 1 ~ ~ ~ , , 1 , 1  ~ t i i i , , ,  

~ j f  c t  / , I& !I I ~ I ~ I ~ > ~  tit7\! I<,;,,> z p (  [ $ <  1 1  '10ih I t ' l l  ,/ 1 1 ;  I t l ~ ~ l ~ [ \ ~  : f  ! ; I <  < f f l ~ ~ i  d ~ I I ~ : ~ ~ ~ ~ ~  3 ( ~ ~ > J X > / O ; J ~ I ~ ~  i > n  ~ ~ * I I ~ > * ~  ~ f ~ l ~ l ~ ~ ~ ~  

It i s  not clear where the runoff of much of the site would go, because it didn't appear that the upper and lower 
detention ponds in one drainageway would handle the flow off the whole site, based on the topography. It appeared 
that the runoff from the western portion of the hill would likely run down Wolverine Drive and perhaps across 
Brooklane Drive. The report doesn't show what the flows would be (there are no calculations of contributing area and 
volumes). 

The spring and perennial stream will likely dry up and that will negatively impact wildlife. There will be some impacts on 
the wetland below, and they must expect some negative impacts on water quality or they wouldn't propose using the 
BaySaver devices. However, there is  less concern about the negative impacts on the wetland below than on impacts on 
the hydrology of the whole hillside and the stability of the slope if this amount of cutting and filling is done. 

A bigger concern which raises a red flag is  the depth of cuts and fills, large area and arrlount of mass grading on many of 
the lots, and remaining individual lots proposed to be graded up to eight feet. Cutting this deeply into the slope will 
take away the surficial aquifer and dewater the slope above the cuts. If the seepage out of the cuts i s  diverted into 
storm drains or detention ponds, it will also dewater large portions of the slope, meaning less water in the dry season 
over much of the slope. This drying out and loss of groundwater may lead to death of trees and other plants, OR the 
need for more extensive irrigation to make up the loss. There is valid concern about the impacts on the existing houses 



along Fairmont Drive, particularly those along the upper two thirds of the street, with possible damage to  foundations 
resulting from changes in the soil's behavior incident to  ground water loss. 

Another geotechnical soil specialist could offer more expert advice on soil stability concerns on these specific types of 
soils. 

Thanks for making any corrections needed to  my understanding of your comments. 

Sincerely, 

Susan Morre 
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Pending wetland  elf neations I Determinations 
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' T~er I means DSL will attempt to rej~fei.~~ within 120 days Tter 2 means DSL w~il reviebvwhen possible Due to the curlent 
vsorkiuad of DSL siaff, Tte? 3 means that review is un!rlceiy to uecur 



At the request of TC2 Investments, LLC.; Zion Natural Resources Consulting pex50med a 
wetland delineation on a 25.88 acre parcel on Tax Lot 1000 located northwest of Brooklane 
Drive and Agate Avenue, east of Faimont Drive and south of Whiteside Drive in Corvallis, 
OR (T12S, R5W, Sec. 10 C). The site is currently vacant and undeveloped. The subject 
property is slopes &om the north to the south with an approximate slope of 30% throughout 
most of the site consisting of hills and natural valleys. Residential subdivisions are located to 
the north, west, and south of the study area. The landscape consists of open grassland, some 

. Previous land uses 

B. POSSIBLE SITE 

_ r 
northwest portion of the site. This altmtion does not appear to affect the presence, location, 
or geographic boundaries of any waters of the state on the site. 

The month to date (May ZO', 2008) rainfall at this location was 0.22 inches according to the 
Oregon Climate Service at the Hyslop Experimental Station in Corvallis, OR. For the month 
of March the precipitation was 0.38 inches which is below the average of 2.30 inches 
according to the WETS table of Corvall 

r Corvallis, Oregon with the past three montls data d. 
E WTv, OR1862 Creation Date: 09/09/2002 

Latizude: 4438 Longitude: 12312 Elevation: 00230 
Stare FIPS/County(FIPS): 91003 County MLme: Benton 
S t a r t  yr.  - 1971 End yr. - 2000 
------------------------+------------------------------------------------ I 

I Temperature 1 P rec ip i t a t ion  1 
I (Degrees F.) I ( f aches ) I ...................... I 

% cbanoo lavg I I 
ill heve If a l l  avg i 

)days1 totell 
Month I avg 1 avg 1 avq I avg , I Less I more l v ~ / . l f  SMW I 

I d a i l y  I d a i l y  f 1 1 than I than I 0x1 f e u  1 
I m+x I min I I I 1 larore l 1 ......................................................................... I 

January L 96.2 I 33.6 I 39.9 1 6.46 1 3.95 I 7.92 I 12 1 1.1 i 
Februrkxy t 50.4 f 35.4 f 43.9 1 5.71 f 3.91 ( 6.80 1 12 j 2.1 i 
l4arc'ri 1 55.6 1 35.6 46.6 f L.59 1 3.46 5.35 1 12 f 0.1 l 
lrgrll 1 60.2 1 39.9 f 50.0 t 2.39 1 2.09 3.53 1 8 1 0.0 1 
Hay 1 66.61 44 .01  5 5 . 3 i  2 .303  1 , 5 2 1  2 . e 1 1  6 1  0 . 0 1  
Zune 1 72.9 1 48.5 I 60.7 1 1.46 1 0.93 1 1.76 1 4 1 0.0 t , 
JUY I 8 0 . 6 1  5 1 . e i  6 6 . 2 1  0 .971  0.171 0 . 6 8 1  1 1  a . 0 1  
August E1.7 1 51.5 j 66.6 1 0.73 1 0.03 1 0.86 1 2 1 0.0 I 
September 1 76.4 I 43.2 1 62.3 1 1.97 1 0.52 I 2.80 I 3 1 0.0 I 
Octobsr 1 64.8 1 41.8 1 53.3 1 3.02 I 1.70 1 3.68 1 7 1 0.0 1 
November I 52.3 1 33.0 I 45.2 1 6.94 1 4.55 1 8.34 1 13 1 0.2 1 

1 December t 45.7 1 33.8 1 39.8 1 7.43 1 3.03 / 8.88 1 12 1 1.3 1 



A total of 13 sample plots were established on May 20,2008 to document wetland and 
upland conditions within the project area. Plot locations were placed on all sides of the 
contiguous wetland areas. The number of sample plots documented is believed to be 
representative of the change in plant comunities, soil features, or level of gomdwater 
hy&ology found within the study area. 

E. WETLAND / WATERS OF THP STATE DESCRIPTION 

The wetland appears to only be within two naturally formed drainages. The hydrology 
source appears-& mainly be from springs at the begidng of each drainage. The western 
most drainage continues offsite to the south, while the eastern drainage appears to dissipate 
as it follows the topography to the south, The wtlaxrd bamdaries of the drainages were 
defmed by the topography as well as through the dominance of hydrophytic vegetation. 

There are no wetlandwaters of the state associated with this sit@ as depicted on the National 
Wetland Inventory (NWI) Map (Figure 3a). The Local Wetland Inventory for this area also 
did not show any wetland or water of the state (Figure 3b). 

6. MAPPING ~ T H O D  AND ESTIMATED ACCURACY 

Wetland areas were established and flagged by Zion NaWd Resources Consulting and were 
field surveyed to an accuracy of one meter. 

Hydrology is the study area is driven primarily by two springs along with surface flows 
during stom events. The hydrology then follows the microtopography of the subject 
property. The western drainage exits the property to the south into a stormwater grate along 
SW Brooklane Drive (Private Drive). The wetlands within the study area do not contain a 
fish presence due to the lack of aquatic features. The wetland boundaries were established 
based on topography and vegetation were in obvious visual contrast to the upland areas. 

Based upon our site reconnaissance and sampling of the three required wetland criteria 
(wetland hydrology, hydric soils, and hydrophytic vegetation), ZNR has identified 
approximately 0.12 acres of potentially jurisdictional wetlands classified as palustrine 

E o n  Natural Resources Consulting 



emergent wetlands. Figure 6 depicts the location of the potentially jurisdictional wetlands 
and sample sites. Upland in most instances is quite apparent and somewhat topograpkically 
defmed (Photos 1-4). 



167 - Willakenz I 
County Soils Survey Map - NRCS 
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DEPARTMENT OF STATE LANDS ---- WETLANO DETERmtNATtON DATA FORM 

County: k n t o n  City: Cawatt!s Date 5-26-68 File # 

Recent Weather 
Da normal environ. GO 

Has Veg, k So 

I~aStratum 
Total Cover: !A 

H u b m m .  
S O % d  20% q- Total Cover: 100% 

? *  -- % I .  - .---"--"-- lens - --- FACW 10a% 

3. -"------ Oh 3. --,------- "m - . A  
SaofincltShrub Stratum 4.  -------- 96 
To&\ Cover: ---% S0Ya % 20% Oh 5. 

WoodvNtne Stratum 9. "i. 
Total Cover %I 50% % 20% % $6,  7 - 
I, % I f .  ----.-.-- - O/u 
z.----- % 12 % 

Percent of Dominent S~ecres that are QBL, FACW, FAG (not FAG-): Ill or 100% - 
Other Hydrophyiic Vegetation Indictors: --.* ---. 

NO U - Corrmcrts I l ~ n b J ~ c k o e r ~ ~ ~ ~ h ~ t e  cak rooted outs~de Czeria Me%- _ '!!_M:.-,=-_- _- __ -- -- ---- - -.-- - d.---&&-&sG 

- - -- 

Nap Unit Name: WlllakensicWeilsd Drainage Class: Well dra~oed 
On Hydric Soils Has kydric inctusioG N L L .  

Deptl~ Matnx Color Redox ~ancentfat~ons' Texture 
0-?6" - 2.5Y 4/l-__ 

Nydric Soil lndlcatsrr;: " abund./sizefcontrasV~010fII~cation {matrix oi pores/peds) 
Histosol - _fl_ Goncret~anslNoduIes (w/in 3", > 2mm) 
tjistic Epip~edon nigh organic content in suriace (in Sandy Sails] 

a sulf idi~ Odor [31 Organic sireeking (m Sandy Sotls) 
Reducing Condit~ans (tests posittve) -- Organic pan (in Sandy Sods) 

@ Gleyed or low chlurna colors andlor - Listed on Hydrrc Soils List (and sail profib matches) 
radox. Features within 10" surface Meets hydric soil criteria 3 or 4 (ponded or flooded for long duration) 

1- Supplemental rndicator (a g NRCS field i n d ~ ~ e k ~ r ) . - ~ ~ ~ ~ ~ ~ ~ - ~  

HYDROLOGY 
Recorded Data 

Recorded Data Avaiiabls Aerial Photos Stream gaugo Other No Recorded Data Available 

Field Dat3 
Death of inundation, Depth to Satuiuratlon: Surface k p t h  to free water, 3" 

Hydrology indicators: Second r more required): 
inundated s (upper 3 2") 
Saturated in upper 12 inches 
Water Marks 
Drift Lines 

& Sedhent Deposits 
Drainage Patterns 

Criteria Met? Y E S A -  RIO CTI Carnmenls: 

DETERNlfNATtON 
WETLAND? YE Comments: 



DEPARTMENT 06 G"TATE LANDS --- WERAM0 DF_TERMINtATiOH DATA FORM 1 

Trei? Stratum 
Total Cover: % 

Herb Stratum 
50% % 20% % Total Cover: 70% 

I. % 1, *Jur)ws patens - FACW 40% 
2. % 2. "Fffiiuca arundtnacea FAC- 50% 
3. "- % 3 Galium auanne FACU 1 0% 
SaalinotShruh Stratum 4. -- % 
Total Gowr: ?O% 0 %  Yt 2Ci5/~ % 5. 

?.LFraxhus latifolia FACW 1 00% 6. % 
2. % 7. % 
3. --- % 8. - Ya 

mdzykS&a&m 
lotat Cover: % 

3 .  % 3 9  -- 
2. 

-me- 
% 72. 

Percerlt of Dominant S ~ e ~ i e s  that are OBL, FACW, FAG (i?ot FAC-): 213 or 67% 
Other Hydrophytie Vegetation Indictors: - 

Criteria Met? YVE NO Comments: 

Map Unit Name: Drain s: -%d! drained - 
a n  Hydric Soils N 

Depth Motrlx Color Redox Concentratloni Redox Depletions* "roxture 
0 - f ~ "  lI?!&aL---- ~ - 7.5YR 416 Manmdit tm,  Distinct -"---- Loam 
12-16'- f .5Y R 418 M a u e d i ~ m ,  Pr&&,-- Loam --- --.-.-.-- 

- -*----.--- 
R?&c SOH Indlsatars: " abund /sizelcontra$VcolorilocatIon (mairix or pore8lpeds) 
B Histosat ConcretionslNociulss (w/in 3": + Zrnn7) 
a Histic Epipedon ---- High organic cantent in surface (in Sandy Soiis) 
E l  Sulfidic Odor -- Organic streeking (in Sandy Soils) 
I1J Reducing GondiUons (tests positive,) 

"- 
a- Organa pan (in Sandy Saiis) 

a Gieyed or law cbrornit colors and/or Listed an Hycfrlc Sails List (and sail profile matches) 
redox. Features within 10" surface Meets hydrfc soil criteria 3 or 4 (ponded or flooded far long duration) 

4- Stipplemental indicator ((3 g l\lRGS fleld indicator): 

Recorded Data 
rded Date Available Aerial Photos Stream gauge a - o t h e r  No Recorded Data Available 

Field Data 
Depth of inundatiow Depth to Satura6an: Surface Depth to free water 3" 

Primary Hydrology fndicetars: Secondary Hyetroiogy Indicators (2 or more required]. 
Inundated Oxidized Root Channels (upper 22") 
Saturated in upper 12 inches Water-stamned Leaves 
Water Marks Loca! Soil Suwey Data 
Drift Lines FAC-Neutral Test 
Sediment Deposits Other 
Drainage Patterns 

WETLAND? YES @ Comments: - 



County: Benton Dab: 5-2048 File D 
Bet. by: Ertc Henntng 

-- Plot #: SP-9 
Plot location South mrrlrai aortion of the site - 
Recent Weather; Sunny wt 4 3  hours 

. conbiijons exist? Y '  N& #No, explain:-_ 
S o i m  Hydrology been significantly disturbed? & 

VEGETATtOPI 

Herb Stratum 
50%- % 2046 % Total Cover: 0% 

I. NOL 10% -- I. "*-- - rn- "/p 
2. *Fraxmus latiforla FACW 60% 2. - &- 

3 ----"-.-"-"--.-- - 3. - --.- 
Sa~iintrlShrub Stratum 4. - 
Totat Cover: 30% 50% 3 20% % 5. -~ 

VJaodyNine Stratum $3. 
Total Cover. % 50y0 % 20% % $0. -- 

1. % 13. -__------___--- "" ---- ------- "-- %" 
2. % $2 "-8 und 100% 

Percent af Domirrant mch that are OElL, FACW, FAG (not FAC,)-. 2(3 or 67% - 
Other Hydraphytic Vegetation Indictors: -*--- ----- 

. - -.- 

Map Unit Name; Wiflakenzie,.WeIIs 
Qn ljydric Sails 

Depth Matnx Coior Kadox ~ancenlratlons' Reclox Depletions* Texture 
0-2 6" IOYR 3f2 7.6YR 4i6 Few, Medium. Distinct Loam 

Hydric Sail Indicataw: * abund./sizelcontrasficoI~rIIocation (mglrix OF ~ r e s / p d ~ )  
ilJ Histosaf ConcrefionslNodules (wlin 3", r 2mmf 

Histic Epipedan -a High orgenic content in arrface (in Sandy Sails) 
E.2 Sulridtc Odor a o ~ a n i c  swaking (m Sandy Sorts) 

Reducing CondRions (tests positive) ."-- Qrganic pan (in Sandy Sdis) 
Greyed or law chroma colors and/or -- Listed on Hydnc Soils List (znd soil profile matches) 
redox. Features within I Q" surfam Meets hydric mi! crite~a 3 ar 4 (panded or flooded far tang duration) 

Supplemental ~ndicator (e g. NRCS field indicator): ------ 

rded Data Avaitable - L " A e r r a l  Photos Stream gauge Other No Recorded Data Available 

Depth of inundation' Depth to Saturation: None Deptr tcr free water: None 

Primary Hydraiogy hdicators: Second 
inundated 
Sawrated in upper 12 inches 
Water Marks 
Drift Lines 
Sedment Deposits 
Drahage Patterns 

Criteria Met? YES&- NQ-D- Comments: - 

WETLAND? 



DEPARTMENT OF STATE MNBS - W E U N D  DETERmINATION DATA FORM 

County BeMon City: Conra!lis Date: 5-20-08 Fife # 
Det. by:zric Henning 

Rant Community: , , Plot fk SP-21 
-- 

Recent Weather 
Do normal enlilron. c --- 
WasVeg, f-7 So een significantly distorbed? & 

T:ra%skr~i-un 
Total Cover: % 

Herb Stratum 
50% 94 20% % Total Cover: 5% 

4. -- % 'I, - 
P 

P/n ..----- 
2, % 2. "lc 
3. " --,.,3 3, ----- .----- % 
Sa~linalShrub Sirahm 4- - % 
Total COV~F:  % 50% 20'/~ '19 5. ~"--..-.% 

Total Cover: 9% 

1. -- Oh 11. % 
2. % 12 bare sround ?%r 
Percent of Dominant. Spec~es that are QBL, FACW, FAC (not FAC&,,-=--,--% 
Other Mydrophyiicvegetalon Indictorb: ---- -.-.- - 

Map 1Jni'i Name: Wiilakmzie.-Wellsdale C 
On t-lydric Soils 

Depth Matrix Color Kedox ~ancentrations' Redox Depbtlons* Texture 

-- 

K y B i l ~  Soil fnd!cators: * abund.lsizelcontrasticolodI~)~afion {matrix or pores!geds) a Histosol - a Concret!ons/Nodubs (w8n 3", ;- Prnrnj 
a Histic Epipedan - High organic content In surface {in Sandy Sails] 

Sulfidic Odor a Organic streakmg (m Sandy Soils) 
Reducing Conditions (tests positive) Organic pan (in Sandy Soils) 

@ Gleyed or low chroma colors and/or - Listed on Mydric Soil8 List (and soil profile matches) 
redox. Features within 10" surface Meets hydric soil criteria 3 or 4 (pond4 or fboded for Long duration) 

Supplemantat indicator (e.g. NRCS field indicator):-.--*- -- 

rded Data Available No Recorded Data Available 

Field Data. 
Depth of inundation' Depth to Saturation. Surface Depth to free water: 3" 

Primary Hydrology fnfticators-: Second tors (2 or more requrmd): 
Inundatd Channels (upper l P'j 
Saturated in upper 12 inches L~aves  
W&er Marks Local Sol Suwey Data 
DriR Lines FAG-Neutral Test 
Sediment Deposits -a- Drainage Patterns 

DETERNilNATiON 
WETLAND? YES !a NO Comments: ___ 





Photo Poiat #I -Located rn the norall central portion of the site looking west across the study 

Phota Point #2 - Z,ocated just east OF the westen] most: drainage area. The beginrring oF the 
wetland area i s  located io the center of the &me. 

Zion Natu:ur-al f T p . 5 0 ~ ~ ~ ~ 5  consulting 



Photo Point #3 - Located in the western most drainage looking north (uphill) at the wetland 

- 

7.m~ Natural Resources Consulting 







Figures 3 and 4. AddlUonal examples ofthe variable soil structure of this Mtlside. hrnple  of degraded 6 .# 

sandslone on cut slop just north of Oalvnont Subdivision and cemetery [same hillside). The City had a retaining 

wall installed to stap the ongoing eroiton from falling bnto Brooklane Drive. 
- 1  - .  . -7 



Figure 6. Rock outcropping on Brooklane Drive at near proposed Wolverine Drive (southern end of site). 



Figure 7. Example of steep s l w  on southern and qf,propCrsed hillside der\Felopment, This drattrageway is 
shown on the Comllls Fdatuml Hazard map as high l&d-dide risk 9nd over 25% slqpe. Pro- W W n e  Drive 
thmughweshm dninqeay.  ~hl tes ign oapastls wdersftWl w)hm?o M a p d r  m- 
perm- mn-I d : v W r f m  white oak trek from this "S&hiiiwttTW 6hve,* egcwatbn in 
drainageway, ahd ~ i & b b e  mad. 



Same.photn point, dose-up view from the Mllsldetward Maw Riw Natural Area Loealty SignPfimnt Wetland, 
hardwood forest along the Maw River, and Herbert Open beyond. This hillside Is the only SIgnMcant 
Hillside (the QNLY hillside) in South G~nrallSs~ and ft is adjacent to wetland and ripadan forest open space. This 
upland prairfe is more signmficnnt due to & proximity to these other p m e d  h a w  types. 



View of the area where the eastern drainageway spring comes out of the gmnd in the middle of the Brooklane 
Heights property. 



VIEW FROM THE HILL looking east a c r a  the meadow, through the Oregon w K i  oak grove, across the Ma.rys 
River Natural Area and to the Cascade Mountaim ts €he dlstanm. 
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CITY 8 P  CQW$llaLLIS 
PARTIAL MINUTES OF THE OPEN SPACE ADVISORY COMMISSION 

MAY 8,2007 

Anendance 
Mary Bucknian 
Paul A. Hohenlohe 
Margie Powell 
Jaii~ie Salwasser, Chair 
Gary B. Stephens, Vice Cliair 
Terri Valiant 

Absent/Excused 
Ste~vart Wershow, Cotuicil Liaison 

= 
Julee Conway, Director 
Mark Lindgren, Recorder 
Jackie Rochefort, Park Plamier 

Vlsitors 
Kent Daniels 
David Eckert, 23 1 1 NW Van Buren St. #6 
Will Koenitzer, 4240 SW Fairhaven Dr. 
Annette Mills, 23 1 1 NW Val Buren St #6 
Liz Schwartz, 3930 NW Witlian Hill Dr. #64 
Steve Smith, U.S. Fish and Wildlife 
Susan Morre, 2775 SW Fair~noi~t 

SUMMARY OF DISCUSSION 

Motion passed unauui~~ousl y that the OSAC recoinn~end thal t l~e Ctty 
Coru~cil inveshgate acqrus~hon of tlxs 26-acre open space property 

V1I Sunset Review I Board 
Coilsol~dation Cliarter Review Motion passed to reconxnend consolidation of the Open Space Advisory 

Commission wtth the Parks and Recreation Advisory Board 

Motion passed to reconme~ld that the Open Space Advisory Conxnission 

IX Adjourn Ihe next Open Space Adv~sory Commrsslon ineeting wrtl be on 
Jrlile 12,2007,4 00 p m at the Admln Conference Room 

CONTENT OF DISCUSSION 

I, CALL TO ORDER: GIiair Ja~iine Salwasser called the meeting to order at 4:01 p.111. 



Minutes of the O p e n  Space Advisory Cor~u~xission, May 8, 2007 

$I. VISITORS9 PROPOSITI[ONS, None, 

III, APPROVAL OF MINUTES. Approval of April 10, 2007 miiiutes was postpo~icd until more members 
have time to review the minutes. 

IV. STAFF REPORTS. Director Conway related she will make a departmental presentation to the Core 
Services Comllzittee on May 10. Slie liigl~liglited a national Urban Wildlife Maiiagesiieiit conference to be 
held June 18-20 in Portland. 

Planner Jackie Rocliefor-t related the Park and Recreation Advisory Board reviewed the conceptual plan 
for Willaniette Park last week and approved the same plan that had bccn cndorscd by the Willaniettc Park 
stal<eholder committee; tlic plan will next bc forwarded to the City Council for its endorsement. In July, 
work will go fornard of preparing a1 application for a Willa~iiette River C;reenway permit. The Nortli 
Riverfront stakeholder committee endorsed a plan for the North fiverfrolit sitc along with additional 
design refinemelits; the group is tentatively schedt~led to meet May 30. 

Phase I1 inzprovemeiits at Sunset Park will begin after July 1; they will include wetland restoration, a 
boardwalk path, inte~pretive signs, improvelnesits to Country Club Drive and an eco-parking lot. Whilc 
adult softball will continue there as normal (though without Fall Ball) improvements to the parking lot 
will require that cars teiziporarily park in the adjacent Starker Arts Park. A contractor lias been hired to 
snstall sicw ball field lights at Pioneer Park, replacing unreliable, illefficient existing lights. 

V, MEMBER UPDATES, Salwasser stated she just attended the GeoSpatial2007 conference in Portlaid. 
She related the US Forest Service regional forcstcr stated that open space was one of the goals the USFS 
was working on. 

Terri Valiait related that several students of Paul Dozier (wlio teaches a1 ~rpper level ecology class at 
OSU) contactcd her, expressing interest in doing rescarcli a id  creating a restoration plan for the oak 
hillside at the Witha111 Oaks site. Slic will try to scliedtrle a meeting soon, tliougli since the cnd of tlic term 
is rapidly approaching, it may be a project for fkture students. 

VI, BROOKLANE HEIGHTS PROPERTY DISCUSSION. Chair Jaiiine Salwasser reported that 
following Susan Morre's request discussed at the last iilecti~ig regardi~ig tvlietlicr the city should acquire 
the Brooklane Hciglits property as pote~itial open space, some co~iiinission siien~bcrs toured the site last 
week, Slie noted that conimissiosi members have considered a iiumnber of docusmciits describing tlie site, 
how it relates to other open space areas and iiicl~tding open space guiding documents and codes. 

Salwasser summarized that the site was located in southwest Corvailis, on a hill and feat~tres both oak 
tvoodlaiid a id  upland prairie habitat. She declared .the oak woodlalid was wonderfrtl but the upland prairie 
reprcscnts the real value of the site. Slie noted tlie sitc cannot be secsi from tlic road. 

Planner Rochefort related tliat the owner m d  developer have submitted an application to develop the 
property as a planned development. They are proposing to preserve the area of oak woodland; the rest of 
it would be developed with single-falllily houses. Tlie full, active application is scheduled to go before the 
planning Co~iimissioii on June 6. Staff lias contacted the developer, wlio indicated tliat the property is not 
available for sale. Rochefort related that Susan Morre said she contacted the owncr, who told her that the 
property may be for sale; however, staff has been unable to reach the owner, so the availability of the 
property is questionable at this time. The application for the planned developmelit came in under the old 
code, under which the new natural features protections for wildlife, vegetation and drainageways do not 



Minr~tes of thr Opcm S p c e  Advisory Co~~~nlission, May 8, 22007 

apply. The comp plan policy regarding protections of hillsides does apply to this application. The staff 
report sho~lld be out one week before the scheduled June 6 Planning Commission hearing. 

Paul Holienlohe aslted about the coiifiguratioii of the developmellt. Rocliefort replied tliat tlicrc are three 
development applications that are coiltingciit upon one another, in rcgard to the strect a id  utility systems. 
This discussion is cc~~tered on the Brooltlane Heights project. She said tliat about 10% of the cxisling 
trees have been or are slated for reiiioval; the rest are scheduled to remain; lio\vever, the upland prairie 
would not be preserved. 

Margie Powell related that there is a nice view from the site ~mvailable from aiywliere else; it overlooks 
the Herbert, Caldwell and Mary's River Natural Park open spaces below; it is a great piece of property. 
Salwasser stated that Steve Sniith of tlie US Fish and Wildlife Service had been iilvited to provide I-ris 
perspective on the value of the property. 

Steve Smith stated he had toured the property and agreed it had a unique view. Froni a biological 
perspective, it is very iiiiportal~t due to the oak savanliali on the site. Oalt savauiali habitat was reccntly 
listed by world coiiservation organizations as one of the tell most iinperiled ecosysteins in t l~e  world. The 
site IS also extrerzielv unique for the presence of legacy grand oaks as tlze primary ci~iopy. Because of 
that, it is a11 iiivaluable asset froni a wildlife perspective, offering habitat to Silverberry Squirrels, Tree 
Mice, neo-tropical migrimt songbirds, etc. 

Smith stated he has seen better aid worse cpality uplaid prairie; there are scattered rer1liiaiits of tlie native 
prairie community; however, the site recently had some inowing aiid other mechanical treatmelit 
prcparatoq to co~istmction at the site He cautioned that if illowing stopped at the site, poison oak and 
other species would take off. so restoration would be needed to maintain remna~~ts there. 

It is the kind of site that the USFS has discussed with the city and county about in having Section 6 
recovery dollars available for acqt~isition, protectioil and restoration withia the Beiiton Cotinty Habitat 
Conservation Plan. We related that in a discussion todaj~, his state office concurred that it loolted to local 
re~?reseiitatives to evaluate the value of such sites for fiuiding. 

Smith stated the site has the potential to be a valuable stepping stoiie habitat for species such as Fender's 
Blue Butterfly. There is a goal to establish that population at Fiilely Wildlife Refilge, and tie it into a 
corridor through the Muddy Creek drainage hrther iiortli into the valley. He clarified that Section 6 
fiuiding typically passes from the USFW to die state agency with the priniary jurisdiction for the species 
in question, wliicli could bc the Dept. of Agricult~tre or Dept. of State Lands, depending oil ~vlietlier plants 
or btltterflies were being targeted. The state agency would pass tlic money to the county, the cit j~ or the 
Greenbelt Land Trust to hold the title for the parcel. The application would be linked to supporting the 
goals and objectives of the habitat conservation plan. The application deadline for 2007 would be in late 
June, with the allocation made in August. He has been talking with Benton County about several parcels 
ill t11c Wrexi area for bt~tterfly llabitat. About $4-6 11iillion are available a~intrally for tlic State of Oregon, 
though the state hasn't applied for those funds for the last tcii years 

Mary Buckman asked whether Sectioil6 fimds could be used for developing the site, such as for parking 
and making it niorc accessible to pcoplc. Smith replied diat funding would focus on restoration; funding 
for hiking trails and parking would have to come from other sources. 

Smith stated that the Brooltlaiie Heights site and Herbert and Mary's River Natural Park are close enough 
tliat they could be considered to be oiic unit. Because of the size aiid the presence of water and riparian 
areas and habitat componelzts, the species divcrsitl~ rating of that ltind of hab~tat grouping is very high. 
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One cllallenge with the site is that the presence of the road inaltes it not as closely corinected as one miglit 
prefer. While it is not a problem for birds, there could be challeiiges for mammals and turtles to get froin 
the water and wetlands to the site. He stated that turtles probably nested on tlie hill and could be 
encouraged to do so again on the southwest exposure of the hill. 

In response to Stephen's query, he compared the site to aiiotl~er west of Philoinatli, noting tlie other site 
had prairie of sigilificantly better quality, witli tlie Brooltlaiie Heights propertl~ missing sonic of tlie 
other's herbaceous diversity, 

I[-lohenlohe asked whether Section 6 fi111diilg came wit11 ally coi~imitmei~ts for restoration dollars ill tile 
future; Smith replied that they did not. Smitli clarified that initial Section 6 funds were for acquisition, 
though future funding could be requested for restoration; one does not preclude the other: they build on 
one another. He emphasized the isilportlwlce of the Belitoil County Habitat Consewation Plan identifying 
the site as a potential supporting parcel for that effort. Kc said the Willamette Valley in this portion of 
Benton County is recognized by tl1c USFW ax still containing some of the best reniaming habitat and 
there is real support for its preservation through the Depamieiit of the Interior. 

Annette Mills, 23 11 NW Van Buren St #6 encouraged the coniniission to recornnle11d to the City Council 
diat it coasider acqtrisitioii of the laid. The federal funding presents an incredible opporttuiity to protect 
habitat that would otherwise be destroyed. 

David Eckert, 23 11 NW Van Buren St. #6 stated he was present representing the Mary's Pecak Chapter of 
the Sierra Club. The chapter's new conservation team has toured the site and was unanimous in wanting 
to participate in tlie process of promoting protection of the site. He emphasized the chapter's members 
had the liigllest respect for Steve Smith's opinions a id  had offered to assist in the fi~n&aisiiig effort aid 
negotiating with the owner. The group assumes the acquisition will require a conibination of public and 
private Funds and would be willing to go to bat with the private sector. 

Will Koenitzer, 4240 SW Fairliaven Dr., stated lie co~lcurred with previous comments and stated the need 
for protecting the site, especially given the diminution of the amount of vegetation generally. 

Liz Scliwartz, 3930 W Witlimn Hill Dr. #64 agreed witli previous comliients and stated that open space was 
one of the best things about Corvallis. She urged the conimission to recommend preservation of the site. 

Holienlohe aslted what the Greenbelt land Trust has indicated regarding the site. Salwasser iioted that GLT 
Director Karleen McCabe had commented on the site during the previous months' discussion. Cary Stephens 
related the GIdT had looked at the site and saw the value of the property but was bound to balance the high 
cost of the property against lower-cost lands it sought to acquire and protect elsewhere. It ide~ltified the site as 
being more appropriate to be held by the city, tliough the GLT could be involved in a public-private 
partnership, perhaps with the Sierra Club. He added that the GLT also tends to focus on sites that involve less 
public access issues. He iioted related the site was on the old GLT opeii space plan in a general sense; tliough 
it is not specifically identified. The GLT is currently updating its opeii spacc plan now; he guessed the parcel 
would probably make the cut. His main concern is whether a lot of time and energy would be spent on 
restoring prairie habitat tliere. 

Terri Valiant aslted how big thc site was. Suscm Mo~re, 2775 SW Fairmont, replied tlic sitc was 26 acres; 
tliere is a tosigue along die road to provide access from Mary's River Natural Park, Morre stated there is 
potential for a loop trail and parking. She added that there is access to the site froin the bike trail on Brook 
Lane. 
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Morse emphasized that cultural resources are an iizzportazt pca.rt of the property, noting that threc people 
have surveyed the site. She said the proinoiltory overlooking Mary's River Natural Park was a prinie 
settlciizent area. Smith added that tlze State Historic Preservation Office aiid the USFS Cultural Resource 
staff corisider die area to be one of the most sigizifica~zt culttlral sites in the Willamette Valley, in terms of 
t l~e amotuzt of surface material that has been observed. In fact, this has delayed habitat restoratloll 
activities in May's River Natural Area. Items have been located on the Brooltlane Heights site. 

Salwasser stated tlzat given the urgency of the upcomiizg Plaziziizg Conzmissioiz hearing, ~t is the role of 
the OSAC to advise on the value of a parcel. Stephens added that the coinmission has evaluation criteria 
and must use that in making a recommeszdation to the City Council. He observed that previously, the 
commissio~z lzad a list of properties to compare the nierits of and then reached consensus on ra2kiiig them, 
Salwasser noted the commission cannot wait until June in mal<iiig a recommendatioiz: that would be too 
late. Hohenlohe stated the commission could consider the results of the tour, the information froni the 
discussio~z and theii go through the criteria cand try to reach coizselisus. 

Director Conway advised tliat ggiesi that die con~mission has considered the matter the last four months or 
so, it would be best to come up witli a recommendatiotz either way today to go to the City Couricil, which 
could consider potential acquisition during executive session. She will consult with the City Attorney azd 
City Mmager 011 the most appropriate process. She noted tlzat there is an active land development 
applicatim. She distributed copies of the acquisitio~l evaluatioii criteria matrix. 

Buckmaii noted tlie value of the land would be very different if the land use applicat~on fails. Director 
Goiiway cmtio~zed that it is very difficult to lti~ow the value of a property and tliat tlic commission should 
not consider tlzat; the Council will do so 111 deciding to iizove forward. She observed tliat the property has 
11ot yet been approved for dcvelopmerzt. Rocliefort added that when the city has gotlc fortvard w~th  1ai1d 
acq~tisition in the past, generally the value of tlie laid has iiot been lulown. Stephens added tliat when the 
commission evaluated properties for the 2000 bond measure, the value was simply characterized for its 
general bang for the buck. 

Smith clarified that an escrow or purchase offer doesii? ~zecd to be part of a Section 6 application; 
however, tliere docs need to bc a williiig seller. 

Stephens related that in general, compared to tlze other properties that he reviewed in 2000, this property 
is equal or greater thai soiiie or all of them, though they are all different, with different coinponeiits. Tlie 
property would be relatively expensive, but has the additional benefit of being close to several other open 
space properties. He estimated the cost of stewardslzip would be rated as Meditrm; Educatioiz: Mediut~z to 
High; Urgency as Higli; Water Quality rated as Medium to High; Viability of Long-Term Owiiership is 
probably siiililar to other sites (it is smaller and perhaps could be added to maiagemes~t of tlie adjacent 
MMP);  Conzirtnit~i Support: Medi~~nz-High; Extent of BenefiL: Medi~~nz (as it is on the back side of a 
hill, it is less visible); Leveraging other Dollars: Medi~~m-High (due to available Section 6 funds and 
possibly some private money). 

Sahvasser stated that she was impressed by the site's species diversity, the colz~iectivity with other rzatural 
areas aiid the available federal f~mding. She stated that there are few opport~lnities to acq~tire this upland 
habitat type adjacent to river aid wetlands. Smith agreed, saying this proxxxnity was very rare. Salt~rasser 
stated tliat while the site is relatively small, it would be part of a larger miit. She advocated recomiziending 
acquisition, though it is predicated on having a willing sellcr. 

Buck~ilan stated she concurred witli Salwasser azd Stephens, tl~ouglz she is concerned with accessibility, 
tho~~gli that is probably doable. Also, the parcel is relative sizzall and tliere are some houses between the 
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site and the open space areas below. She noted tliat it is a really pretty property tliat would be nice to 
liavc. Shc added that this could be a good property to urbanize, as tliere are already roads and other 
infrastsutcture present. Powell replied that the city doesn't need this parcel to develop on. 

Hohenlolie concurred with previous assessiiients, aid tvould rank tlie property High on a nuliiber of 
criteria, though perhaps lower on Cost or Cost of Stewardship. 

Mary Buckman moved and Terri Valiant seconded tttat the OSAC recommend that the City 
Council investigate acquisition of this 26-acre open space property; motion passed unanimously. 

Vii.  SUNSET mVIEW I BOARD CONSOLIDATION CHARTER mVIEW, Paul Holieiilohe suggested 
an addition to tlie draft Board Consolidation Charter, similar to the Corvallis Open Space Conimission 
Vision Statement: "Develop a comprehensive vision for the city's iletwork of parlcs and natural areas and 
their role in the regional environment". The group agreed to add it to the draft charter as iteni (1). 

Powell expressed mixed feelings, sayiiig it was hard to envision how all the open space business could be 
accomplishcd. Director Coiiway related tliat leadership of both groups met a id  proposed adding a1 
ongoing agenda iteni in thc agenda template to include natural area activities, in order to give it a focus 
and a priority. A subcommittee could be formed where members would be responsible for working oil the 
issue outside the general lneetiiigs a id  reporting back to tlie entire board. The restructuring will benefit 
from outside coinmittees to work on open space issues. She noted the PRAB c~lrreiitly does not have a 
co~niizittce structure, though the Citizen Advisory Commissio~i on Civic Beat~tification aid Urban 
Forestry has two comn~ittees. The PRAB used to have 2 subcoiiiiiiittees but discoiitili~~es tlieni in early 
2000's. A natural area subcommittee would work on tasks such as management plans, brochure 
developnieiit, etc. 

Director Conway added that specific projects now have short term stakeliolder cornittees asseiiibled to 
accoinplisli tasks. Meinber representation is establislicd by the City Council. Plaxler Rocliefort rclated 
tlaat CIP used to doniiiiate general P U B  meetings until it was assigned to a CIP subco~miiittee, which 
reviews aid prioritizes tlle proposals to be reviewed by tlie entire board. §lie added that citizeii-driven 
open space issues could also be brought before the board during Visitors' Propositions. 

Cary Stephens stated tliat an issue like the Brooklaie Heights discussion could doillinate a meeting. 
Director Conway agreed it could, l~ighliglitiiig several meetings devoted to dogs off-leas11 with the Parks 
aid Recreation Advisory Board. 

The group agreed to modify iteni #2 wit11 "Tlie board sliall recomniend policies regarding department 
services for approval by the City Council". 

Powell aslted if tlie iiaiued for a merged group had been proposed; Director Gon~vay respotided that it had 
not. Stephens stated t l~c  group should recomineiid a name change be considered for the new group. 
Director Contvay replied that that could be feedback on item #3. 

Director Contvay recommended adding language referring to having subcon~mittees; the commission 
agrecd such language should be added. Holienlolie advocated suggested language such as, "Many goals 
may be inet by use of subcommittees". 

Director Conway stated she was coiiiiiiitted to creating a new draft agenda teinplate to meet tlie goals of 
the consolidation. The PRAB will consider tlie iiiatter at its May meeting. Responding to a question, she 
noted that Liie lack of specificity (in item #1) regarding baclcgroxtnds of ineinbers of the new board was 

6 
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intentional, in order to avoid tying the hands of the City Couiicil in appoiiitiiig tlieiii based on a strict 
guideline. Current discussion is to have nine to eleven nienibers on the new board. 

Stephens expressed concern that tlie cliange cor~ld siiiip1y be re-labeliiig existing operational activities, 
req~tiriiig a siiiiilar anio~uit of staff support. Director Coilway replied that with the Civic Bea~~tification 
at~d Urban Forestry Commissio~i, staff so~netimes does attend subcomni~ttee ~iieetings; tt depends upon 
the needs of the subcommittees. Powell stated tliat if the chaige helps get niore iiioney to open space, she 
would support it. 

Paul Mohenlohe moved and Mary Buckman seconded to recommend consoliidation of the Open 
Space Advisory Commission with the Parks and Recreation Advisory Board; motion passed 
unanimously, 

Mary Buckman moved and Paul Hohenlohe seconded to recommend that the Open Space Advisory 
Commission sunset; motion passed unanimously. 

VZII, HABITAT GOAL DISCUSSION. Salwasser related tlie effort to develop liabitat niar~agemeiit 
guidelines is intended to have interim operational measures prior to having inanagenieiit plans for all tlie 
individtlal open space propertres; the lack of tliose plans 1s holding up progress on elzliancmg and 
developing tlieni. The commission had decided to look at oak woodland aiid ortk sava~iiiali habitats first. 
She said the commission should focus on tactics for achieving goals for different liabitat values. Director 
Conway added that it 1s a work in progress; this will not be the last time that this group or a snnllar PRAB 
subcornrliittee iiioves forward 011 this; this disc~lssioii sho~ild try Lo capt~~re broad goals and values; e.g+, 
protect queen White Oak trees 

In discussion on Oak Woodland, Gary Stephens aslcd whether tliere was a reason to be proiiioti~ig larger 
canopied trees versus spindly trees. Steve Smith replied that it depends on what you have where you're 
starting from; if you already have a spindly, closed, higli-density stand, it may not make manageinelit 
scnse to try to create large open-grown trecs, bcca~~sc the science does not s~tpport tliat it will be 
successfi~l. Stephens noted tliat there seeins to be an ~underlyiiig goal tliat broad-canopied "queen oalts'" 
are a priority goal; however, they may not be obtaiiiablc when a forest is already too dense a id  too far 
along. Sliiidi responded that you may be able to save individual trees under a iiiaiiagemeiit prescription, 
rather than tryiiig to treat an entire stand. Also, where there is an overgrown caiiopy, YOU will probably be 
less concerned about what tlie ~mderstory coniposition is, beyond trying to control non-native invasive 
species. 

Smith also recoiiiiiiended identifying replacement trees for '"ueen" trees at a relatively yotrng age, ~n 
order for them to develop appropriate crown structures to take the queens' plwe in 50-100 years. Director 
Coiiway suggested phrasing the goal as "protect and eiiliaiice, iiicl~~ding objectives such as nurturing 
young oaks". 

Salwasser suggested coiisideri~ig trying to inaiiitain relative distribtution aid species diversity siiiiilar to 
previous times. Smith rcconiineiided looking at thc iiiventory of what you have and then making 
decisions on what yo~t want the different parcels to provide for the conimunity. For exainple, some 
parcels could be open space ~naiiaged for educational purposes for prairie s a v m d i  or wet prairie for high 
diversity and threatened and cndangered species; tliere is a huge effort in tlie local community to engage 
kids in tliose activities; that would be a good partliership. He advised against trying to replicate 
percentages based on historic distributions, as opposed to trying to identify what you want to get out of 
your open space. Director Conway phrased goals as 'protect queen oaks", "'maintam distribution of 
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liabitat to support species diversity" aid "consider opportunities for education". Siinitln added that the 
cd~lcatioiial coiiipoiient applies to adults as iin~~cli as to kids. 

Mary Buckman noted that since many parcels are urban oak woodlands, consideratioil should be given to 
public access for educatioii and enjoymeat; tlne comm~ssioii coiict~rred. Siiiitli added that his system's 
highest trail use is at Basket Bu~tte, an area of rare aid cndangered species. Stephens stated tliat in cases 
where oaks have been too far outgrow11 by the fir, tlnc managemelit goal ii~ay be to choose nia~iage~iietit 
for Douglas fir. Paul Hoheiilolie suggested phrasing tlie goal as "Habitat goals for each site should be 
driven by what types of habitat tlic site can best s.upportZ; Director Conway suggested phrasing it as, 
"Habiat goals should be tailored for best n~ai~agement practices for the site". 

Powell related that an area in her research where tlie management is less clear-cut is in parcels that are 
well into forest succession, wliere there are ~iow oaks, fir, maples, etc, so that iiimgemenl ca i  110 longer 
be for oak savamali or oak woodland; in s ~ ~ c l i  cases, the question is what you value Smitli replied that 
one way to think about it is to consider whether you can manage for specific trees; mixed forest woodlaind 
actually has the highest species diversity; there's nothing wrong with such staids. YOLI could nianage by 
individual tree selection in management prescription in such areas. You could choose to protect the 
canopies of any remaining threatened qrxeeii oaks' canopies by ensuring they receive light and remove 
competition. I-lohenlohe suggested the overarcliing idea could be tliat esistiiig high quality habitat should 
be maintained; Director Conway suggested, "Existing high quality habitat should be considered before 
~liodifications to insert a different habitat". 

In discussioiis on Oak Savannah, Smitli observed that YOLI have tlie opportunity to evaluate whether to 
consider the move to the native plant community or whether it's OIC to bc lierbaceous oak savannah 
character for those values; however, there is a big leap between having the oak herbaceous layer and 
liaviiig ail oak prairie layer, with iiitrod~~ctio~i of native species. M i l e  they're visually similar, they are 
very ecologically different and you might use them very differently to compleinient other goals of the city. 
In some cases, it might cost too i ~ ~ t ~ h  to restore and then maintain a degraded site. 

Steplie~is noted that beyond controlling invasive species, in sonie cases you might be simply preventing 
succession. Smith defined "invasives" as any species that detracts from tlie primary habitat goal that you 
are trying to achieve on that parcel. For example, Douglas fir woil~ld be an invasive in oak woodlalid and 
poison oak aid Eliglish HaWhor~i i~ivasives in oak savcu7iiali. 

Siiiith clarified that oak sava~nah is often defined as park-like, with big open canopies wrtli an herbaceous 
understory (wliich is differelit from a closed c~mopy witli a shrub understory, wliicli is closer to 
woodland). Rochefort added savannah is also defined as having less than 10-1 5% canopy cover. Smith 
stated that poison oak was kept in check historically by fire; also, eventually native grasses woxlld 
o~~tcompete it. Grazing ~tst~ally eliminated tliose grasses. Director Coiiway stiggested tlie goal, ""Mailage 
site to eiicouragc prairie species and open canopies where possible". Stephens suggested "Re-introduce 
nativc spccies, wherc possible". 

Terri Valiant noted that a n~unber of goals were similar witli both oak woodland and oak savannah. The 
group agreed that most goals applied to both. Smith clarified that oak savannah is different from prairie, 
which has less tliat 5% tree cover; though he ca~~tioiied tliat that was a landscape term, wliich can't be 
applied to i1ianagemeiit of an individual parcel. 

Buckman said tliat when the phrase species diversity is used, it should include both animal and plant 
species that need a particular habitat; the group agreed. Director Coiiway suggested, "Provide liabitat tliat 
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supports ailnial species, \sillere appropriate"; the group agreed to add it to both systems. Hohenlol~e noted 
the goal should be to provide a coinplete, fi~i~ctioiiiiig system. 

Stephells enlpliasized the iil~porta~ice of protecting "qtteeii" oaks aid reniovi~ig iiivasive plants while they 
are still small. 

IX, ADJOURN. The meeting acljourried at 6:25 







Exerpts from NattsraH Features Scoping Project Report tBanuary 16,2002 
prepared for the City of Cowallis Department of Community Development 
(Note: Natural Features Technical Advisory Committee included Trish Daniels, Hal Brauner, Scott 
Wright and Fred Towne) 

P. 3 WATER mEATED m$Q%JPPCES 
A. lntroductiola 
The City of Cowallis (City) is required to address its water related resources under its 
periodic review work program. A schedule and approach for conducting the 
inventories was provided to the Department of Land Conservation and Development 
011 Septeinber 30, 2001. The approach described in this report is consistent with that 
submittal 
The resources addressed in Water Related Resources section of the report include: 
o streams and natural drainageways, 

riparian areas, 
* lands abutting the Willaiaette and Marys rivers, 

wetlands, 
* floodplains, and 
a groundwater and aquifer recharge. 
B. Streams and Natural Drainageways 
1. Planrning Strategy 
Streams and drainageways provide a range of impodant Gnctions within the 
Coi-vallis UCB. in addition to valuable stormwater drainage hnctions, they 
provide groundwater recharge and habitat for fish and a variety of wildlife. As a 
general rule, streams and rivers are considered significant resources because of 
the important functions they provide. 
The overall planning strategy iFar significant natural features within the City is to 
provide an integrated approach that linlts resources and combines protection 
methodologies. The strategy for streams and drainageways needs to be closely 
related to riparian corridors, wetlands, and floodplains. The key linkage is the 
riparian corridor along both perennial and internlittent streams. Progi-ams that are 
developed for the riparian corridors will include protection andlor enhance~nent of 
the streams. Depending on community needs, a protection program may be 
accomplished following the riparian safe harbor process or the standard Goal 5 
process (Economic, Social, Environinental and Energy -- ESEE analysis). 

P. 4 
Natul.aE Drainageway, The topographic point after which sheet-drainage flows 
become channelized. When mapping natural drainageways using DEM, the 
threshold for mapping a natural drainageway occurs at the point of transition 
between the convex profile of a hillslope (sheet-flow dominated) and the concave 
profile of a channel slope. 
P. 5 
Perennial Stream: A perennial stream has flowing water year-round during a 
typical year. The water table is located above the streambed for most of the year. 
Groundwater is the primary source of water for stream flow. Runoff fi-om raiisfall 
is a supplemental source of water for stream flow. 
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Riparian Inventory Corridor. The Riparian Inventory Corridor identifies those 
properties that are to be inventoried by the City. The areas to be inventoried 
include: 
e Along ESA streams and other perennial streams, the Riparian Inventory 
Corridor is the area within 200 feet of the centerline of the streams. 

Along the Willamette River and Marys River, where streams are associated 
with locally significant wetlands (LSW), and/or where the stream channel is 
braided, the Riparian T~ive~itory Corridor is the area witfsin 200 feet of the topof- 
bank of the river or stream or outer edge of the wetland or the braided 
channel (whichever is wider). 
* Along Intermittent Streams, the Riparian Inventory Corridor is defined as 
follows: 
Drainage Basin Inventory Corridor 
(from centerline) 
160 acres and greater 200 feet 
80+ - 160 acres 150 feet 
20 - 80 acres 100 feet 
less than 20 acres 50 feet 

P. 7 
3. SigniReance Ranking Criteria 
Generally all riparia11 areas are to be ranked to determirle their level of significance 
based upon the hl~ctions they currently provide or could provide if restored to a 
natural state. The significance criteria for riparian areas are ranked from highest to 
lowest: 
a. Stream within top-of-bank or edge of associated wetland 
b. Locally Significant Wetlands 
c. Area withivi 50 feet of the top-of-bank or edge of the associated wetland (this is 
necessary to maintain stream hnction) 
d. Strean1 coilflue~~ce areas 
e. Undeveloped, vegetated riparian areas 
f. Undeveloped, non-vegetated riparian areas 
g. Undeveloped or developed riparian areas including wetlands or slopes 25% or 
greater 
h. Developed riparian areas in public ownership 

P. 8 
Notes: 

Residential lots less than 10,000 square feet in size and occupied by a 
dwellilrg should be consider4 fully developed with no restoration potential. 

Residential lots 10,000 square feet and greater in size and occupied by a 
dwelling should be considered to have restoration potential. 
Lands Abutting the Willamette and Marys Rivers 
1, Planning Strategy 
Lands abutting the Willarnette and Marys rivers will be i~aventoried and assessed 
as riparian areas and in many instances they also will be inventoried as floodplain 



areas. Protectio~l and assessment strategies should occur under these other 
resource categories. These lands also may be considered scenic by their 
association with the rivers. 
Signfficamce Criteria 
The rivers are considered significant resources. The lands abutting the rivers can 
be considered significant as a riparian, floodplain, or scenic resource. In general, 
the riparian significance will provide the guidance for determining the 
significance of these properties. 

P. 9 
The planning strategy for wetlands is governed by State of Oregon administrative 
rules (OAKs). OAR 660-23 requires that local governments complete a local 
wetland inventory (LWI) to satisfy statewide planning Goal 5 OAR 141-86 sets 
forth the procedure to complete the LWI and the related significance evaluation. 
As past of the staxldard Goal 5 process, impact areas need to be defined. Wetlar~d 
impact areas are defined as those properties that have a direct impact on the 
wetland or can be directly impacted by the wetland. .. . The OAR rules for identifying significant 
wetlands adopted by DSL will be used 
to determine which wetlands qualify as locally significant wetlands. 
Floodplains are natural features that are usually addressed under statewide 
planning Goal 7 as a natural hazard. In its Comprehensive Plan and Storm Water 
Master Plan, the City has both planned for the hazard aspect of floodplains, and 
recognized that floodplaiiis should also be addressed as a natural resource. This is 
due to the important water quality, and fish and wildlife habitat hnctions 
floodplains provide. As with other resources, the overall planning strategy for 
floodplains is to link floodplain protection with the protection of other natural 
resources. 

)I". 20 
The mapped floodplain is based on hydrological calculations and topography, but 
not actual flooding. By contrast, aerial photogrslphy of the February 1996 flood 
shows areas that are unquestionably subject to flooding in a less-than- 100-year 
event. These areas should, therefore, have higher ranking than the mapped 100- 
year floodplain. 
Existing sources of relevant information include: 
e Stormwater Master Plan basin model calculations, 

Estimated location of the 0.2-foot floodway boundary (Willan~ette and Marys 
rivers); 

FEMA 100-year and 500-year floodplain boundaries, flood elevations, and 
topograplzical elevations for the Willamette and Marys rivers and portions of 
Dixon Creek, Oak Creek, Squaw Creek, Sequoia Ditch, and Stewart Slough; 
* Drainageway calculations based on Section 4.5.80 of the Land Development 
Code; 
e Aerial photographs of the 1996 flood; and 
s Maps and aerial photographs of existing developnlent patterns. 

P. 11 
Significance Wanlting Criteria 



The significance of floodplain areas is based on the following ranking from 
highest to lowest: 
a. 0.2-foot floodway 
b, Land Development Code Section 4 5.80 C. 1 ., C.2. and C.4. (Section 4.5.80 
defines the area along a stream or drainageway that is to be dedicated for 
stormwater conveyance) 
c. Stream confluence areas 
$I, Documented 1996 flood areas that include another resource category (such as 
locally significant wetlands [LSW], wildlife habitat, riparian area, etc.) 
e. 100-year floodplain that includes another resource category (such as locally 
significant wetla~~ds (LSW), wildlife habitat, ripai-ian area, etc.) 
f* Documented 1996 flood areas that includes non-significant wetlands 
g. 100-year floodplain that includes non-significant wetlands 
h. Other undeveloped areas within the documented 1996 flood 
i. Other undeveloped areas within the 100-year floodplain 
j, Developed areas within the documented 1996 flood areas 
k. Developed areas within the 100-year floodplain 
6 .  Aquifer Recharge and Groundwater 
1, PEamning Strategy 
Corvallis is situated over the Willan~etie aquifer, a permeable deposit of sand and 
gravel that provides relatively good quantities of groundwater. To the west, closer 
to the Coast Range, the deposit thins and water yields are much lower. Aquifer 
recharge occurs throughout the basin and impacts tend to be localized. 

P, 12 - 13 
HKLSIDIES 
A. BackgroundBt~trodaactiopa 
Cowallis's "Emerald Necklace" refers to the ring of hillsides that generally defines 
the city's western urban growth boundary. In February of 1983, Corvallis mapped 
and described the resource values of significant hillsides at the urban fringe, 
including: 
a Locke Cemetery Hill (north) 
* Deer Run Ridge (northwest) 
e TV Hill (northwest) 
s Timberhill Ridge (north cel~tral) 
@ Forest Acres Will (central) 
e Witham Hill (central) 

Bald Hill (west) 
* Double Hill (west) 
* Philomath-Corvallis Hill (west) 
(r, West Corvallis Skyline Hill (south central) 
a Country Club Hill (south central) 

Corvallis also adopted specific comprehensive plan policies for each of these hillside 
areas. Conflicts between urban development and resource values typically are 
resolved through the planned developnlent review process. Ope11 Space designatioils 



were added to the Corvallis Comprelsensive Plan. 
In addition to the "Emerald Necklace", the Corvallis 2020 Vision statement 
recognizes the importance of the network of "green fingers" or riparian corridors. 

B. Irltegrated Hillside Concept 
NFTAC recognizes that Corvallis' riparian areas contain a series of inter-related 
resource types, ir~cluding wetlands, vegetation, Ash and wildlife habitat, flood plains, 
groundwater recharge areas and the like. Most of Corvallis' perennial streams and 
wetlands are found in the valley floor - generally below 290 feet above mean sea 
level. Similar to valley riparian areas, Corvallis' significant hillsides contain clusters 
of natural features identified in the Corvaliis Comprehensive Plm, including the 
following: 
* Streams 
e Perennial streams 
9 Seasonal streams and natural drainageways 
4 Wetlands (usually, but not necessarily, associated with streams) 
e Floodplains 
o Significant Vegetation 
e Non-riparian vegetation described in Lists 1, 2, 3, and 4 of the Oregon Natural 
Heritage Plan prepared by the Oregon Natural Heritage Advisory Council 
(OWP,  1998) or the Rare, Threatened and Endangered Species of Oregon 
prepared by the Oregon Natural Heritage Program (R,T&ES, 200 1) 
o Natural plant cointnunities and wildlife habitats in non-riparian areas 
e Ecologically and scientifically signik?cant natural areas as defined in the Oregon 
Natural Heritage Plan, including Bald Hill 
e Hazard areas, including 
* Landslide areas and alluvial fans 

Geologic hazards (e.g, fault lines, liquefaction soils, and landslide hazards 
e Wildfire hazard areas 

Floodplains 
s lJndeveloped or partially developed drainage basins (e.g., upland meadows) 
s Sensitive aquifers and aquifer recharge areas 
* Scenic areas, including 
o Vistas 
e Viewpoints 
e Gateways 
e Buffers 
Rather than isolate "hillsides" as a separate resource category, the project 
proposes an integrated hillside approa~h that considers Goal 5 ,  6 and 7 resource 
areas as follows: 

G0a1 5 scenic7 opeIa space, water and wildlife habitat areas 
* Scenic (viewpoints, vistas, gateways and bufyers) 
e Open space (vegetation, hilltops, higher elevation valleys) 

Water areas (stream corridors and wetlands) 
e Wildlife habitat (wildlife habitat areas, including hillsides, stream 
corridors, wetlands, floodplains, and upland valleys) 
e, GoaII 6 water quality areas (aquifer recharge areas, floodplains, wetlands, 



seasonal and perennial streams) 
Goal 7 hazard areas (floodplains, and steep slopes, landslide, earthquake and 

wildfire hazard areas) 
The intent is to digitally map each of these resource areas in a series of overlappii~g 
polygons. The colnparative value of polygons (i.e., mapped clusters of resource 
values) then would be determined based upon an agreed-upon ranking system. 

B. 15-15 
In 1983, Corvallis inventoried specific sandstone and volcanic hills and fo~ound thein to 
be "significant". However, the 1983 inventory did not address all of the natural 
features that typically a-e found outside the Corvallis valley floor. 
For hillsides, the project team suggests using a contour elevation level to separate 
valley resources from hillside resources. The "Hillside Elevations" map shows water 
service levels within the Corvallis UGB. The 290-Foot elevation level corresponds 
with the beginning of the second water service level and represents the dividing line 
between the valley and the surrounding hills. Therefore, the integrated hillside 
inventory area should include all land above the 290-foot elevation level. 
E. What to Inventory 
It is recornmended that the following natural features be inventoried and mapped for 
hillside areas above the 290-foot elevation level: 
1. Stream systems, irlcPudirngt 
a. Perennial streams and riparian areas 
b. Intermittent streams, natural drainageways and riparian areas 
c. Wetlands 
d. Aquifer recharge areas 
e. Floodplains 
2. SigxsiEcaaat vegetation and wildjife hhaitak, i~cfiuding: 
a. Non-riparian vegetatio~l and wildlife defined in Lists 1-4 of the Oregon 
Natural Heritage Plan prepared by the Oregon Natural Hei-itage Advisory 
Council ( O W ,  1998) or the Rare, Threatened and Endangered Species of 
Oregon prepared by the Oregon Natural Heritage Program (R,T&ES, 200 1) 
Heritage Plan (200 1) 
b. Plant communities and wildlife habitats in non-riparian areas 
c. Ecologically and scientifically significant natural areas (e.g., Bald Hill) 
d. Undeveloped or partially developed drainage basins (e.g., upland meadows) 
e. Developed areas 
3. Hazard areas, including: 
a. Landslide/Slope hazard areas including the depositional areas 
b. Geologic fault lines 
c. Soil liquefaction areas d. Wildfire hazard areas 
e. Floodplains 
4. Scenic areas, including 
a. Vistas 
b. Viewpoints 
c. Gateways 
d. Buffers 
e. Corridors 
f. Open Space 



P. 16 
Significance Ranking Criteria and Methods 
Four categories of natural and scenic resources were delleloped for discussion 
purposes. As noted above, the ranking system will be applied to polygons 
representing clusters of resource values for specific geographic areas. The categories 
follow: 
Qllategongr A: Higher Elevatiorn Stream Corridor System 
The higher elevation stream systems in Corvallis are composed mostly of intermittent 
streams that feed into perennial streams. In contrast, perennial streams are more 
common than intermittent streams on the valley floor. For riparian areas above the 
290-foot elevation level, the inventory corridor for perennial streams was determined 
to be 200 feet. 
Categoq B: Slope Hazard, Wildfire Hazard and High EIevation Areas 
Management of natural hazards falls under Statewide Planning Goal 7, Natural 
Hazards, rather than Goal 5, Natural Resources. A major factor in determining slope 
stability is the percent of slope. The following ranking system is proposed: 1 

1 It is ivtlporlaiit to distinguish between slope measured in perce~~tage points and slope measired in degrees. 
A 45" slope is the same as a 100% or 1:1 slope. Like a 45' slope, a 100% slopc rises one foot in elevation 
for each horizon&kl foot at the base. 

a. Land above the 560' elevation leveI, 
b. Areas with poterltial for landslides (including slopes of > 25%) or earth 

failures due to earthquakes, including fault movements, or water. 
c. Undeveloped slopes of greater tharn 20%. OAR Chapter GGO-008-0005 

defines slopes of 25% or greater as ccunbuildable" for purposes of determining 
density withill UGBs. The 1983 Open #puce - HiZ/sides report defined steep 
slopes as 20% and greater. The Soil Survey of Benton Cozmt'y (USDA SCS 
1972) often associates slopes of 20% or greater with "severe" limitations for 
building construction. With this background, the NFTAC recommends that 
all slopes of >20% be delineated with hrther breaks at 25% and SO%.z 
d. Areas with illigh wildfire pote~~kial. 

If. Undeveloped Slopes of f 8-1 9%. 

P, 18 
Categongr C: Higher Elevatiori Vegetation c?i: Wildlife Habitat 
It is recommended that vegetation and wildlife habitat be considered together, 
because the presence of vegetative cover is a primary determinant of wildlife habitat. 
Six basic types of vegetation regimes have been identified in high elevation areas 
within the Corvallis UGB: 

Prairies (both wetland and upla~ld meadow) 
e Oak forests and savannas 
@ Coniferous forests (ponderosa pine, Douglas-fir etc.) 
e Other Deciduous forests 
* Mixed Deciduous-Coniferous forests 
* Riparian (see riparian resources discussion paper) 
1. WildIife Nabitat Assessment (WHA) Method 
The first step in the inventory process would be to describe undeveloped areas 
according to habitat type based on distinct vegetation assemblages. Wildlife 
habitat values associated with these habitat types will then be evaluated using the 
W A  Method. The W A  Method documents the presence and availability of 



water, food and cover for wildlife; connection with other habitat areas; unique or 
rare occurrences of plant and animal species; and disturbance impacts. The WHA 
survey will also document species occurrence by strata (e.g., tree, shrub, ground 
cover), plant community composition and sera1 stage, species do~ninance and 
cover values, presence and size of snags and similar vegetative characteristics 
The sample WHA field sheets may be modified to reflect vegetation or habitat 
conditions specific to Corvallis, or the importance of upland habitats in the 
hillside areas where access to water is more limited (Please see Appendix El. 
Sources of additional information to be consulted include Oregon Natural 
Heritage Program records of sensitive and listed plant and animal species, and 
local, regional and state vegetation and wildlife surveys. 

B. 69 
Proposed Rrpnlilimg Structure 
a. WBA Score of 80 or greater. Areas with Wildlife Habitat Assessment score 
of 80 or greater represent intact vegetative regimes that are connected to other 
habitat areas, have a nearby source of water, and provide high quality food 
and cover for wildlife, including rare species. 
b. Areas with kmow~n occurrerices of rare plaait, arii~naig species, or habitats. 
Rare plant and animal species (including federally and state listed threatened 
and endangered species) are listed in Rare, Threatened and Endangered Plants 
and Animals of Oregon (Oregon Natural Heritage Program, February 200 1). 
These species include the following: 

ONa-Il) List 1 - species that are threatened with extinction or presumed to 
be extinct throughout their entire range 
:: ONE@ List 2 - species that are threatened, endangered or extirpated in 
Oregon, but secure elsewhere. Such species are of concern when 
considering species diversity in Oregon. 

ONHP List 3 - species for which more information is needed before status 
can be deter~nined but which may be threatened or endangered in Oregon 
or their range. 

List 4 - contains taxa that may be of consewation concern but are 
not presently threatened or endangered. 
c. Locally rare species or habitats. Areas that are determined to be highly 
valued or rare by the GAG as a result of peer review or pulnlic input. 
Examples include remnant Oak Savanna and Prairie habitats. The inventory 
and assessment process shall document restoration potential. 
d. WHA Score of 45-79. Several Oregon communities have established WHA 
scores of 45 and greater as a baseline threshold for significance. At this point, 
-the project team recommends that sites with scores in this range be identified 
as in the fourth tier. Typically, sites with W A  scores ranging from 45-79 
represent partially disturbed vegetative regimes that may be connected to 
other habitat areas and have a nearby source of water. Such sites may also 
provide potential food and cover for rare species of plants and wildlife. These 
sites usually have moderate to high potential for restoration or enhancement. 
e. WHA Scores below 45. Sites with a b7HA ranking below 45 typically 
exhibit a high level of vegetative disturbance, have limited 01- no access to 
water and are isolated fFom other resource sites. However, such sites may 



have high potential for restoration or enhancement. 
Note: WHA scores are ordinal and scoring thresholds can be adjusted at a later 
date after data has been collected, the scores are determined, and the competing 
Land uses have been considered. 

P. 20 
Categoq D: Scenic Areas 
In this section, we begin with a series of general definitions, and then move on to 
discuss a proposed inventory approach for Corvallis' higher elevation natural 
resources. NFTAC agreed to forward this approach to another Citizen Advisory 
Committee (CAC) (e.6. the Open Space Advisory Committee (OSAC) or another 
specially appointed committee) for further consideration. The appropriate CAC 
would be free to adapt this approach as it sees fit, and forward its recommendations to 
the City Council. 
1. Scenic Vista. A scenic vista is a view of a natural and/or manmade feature that is 
valued locally for its aesthetic qualities. A scenic vista may be to a far away 
object, such as NIarys Peak, a local panorama such as the forested hillsides or 
ridgelines (Emerald Necklace), or a nearby object such as a city bridge or county 
courlhouse. A scenic vista may be observed from a public stationary location 
(scenic viewpoint) or be seen as one travels along a roadway, watei-way, or path 
(scenic corridor). 
2, Scenic Viewpoint. A scenic viewpoint is a publicly accessible location from 
which to enjoy a scenic vista. Scenic viewpoints must be publicly owned or 
accessible. A viewpoint may be a generalized location, such as a hillside or 
ridgeline, and include several vantage points where the vista may be seen to best 
advantage, or a single observation point. The inventory may include potential 
viewpoints on private land when it is anticipated that public access will become 
available at the time of developinent 
3. B-erifler Areas. A buffer area is typically an area of vegetation, topographic 
variation, andlor open water that provides a visual transition between natural and 
urbanized environments or between neighborhoods, or creates a visual screen 
between certain types of incompatible or visually discordant land uses. Buffer 
areas may be linear, such as a ridgeline or strealill corridor, or may be non-linear 
or fragmented, such as a series of small parlts and open spaces 
4. Gateway Areas. Gateway areas consist of a combinatiol~ of vistas and 
viewpoints that help to define the City of Corvallis or entryways to the 
community. Gateways typically are at the edge of the city or a specific area such 
as Downtown Corvallis. Corvallis, in Comprehensive Plan Policy 5.5.1 1 ,  has 
already identified Highway 99, both north and south of the City Center; Highway 
34, between Tangent and the City Center; Highway 20134, between the City 
Center and Philomath; and Highway 20, between Albany and the City Center as 
significant gateways corridors. The gateway vista may be of the city's hillsides, 
downtown, university, rivers or other areas, and often offer a signature or 
"postcard" view of the city. 
5. Scenic Corridor. A scenic corridor is a linear sceriic resource. It may iilclude 
streets, bikeways, trails, or waternays through parlts, natural areas, or urban areas. The corridor may 
include scenic vistas along it, or may be valued for its intrinsic scenic qualities. Examples include a 
winding road through the Corvallis hillsides 
or the Willainette River. 



P. 26 
CITY-WIDE NATURAL FEATURES 
A. City-wide Natural Features Introductiran 
Certain natural features may occur anywhere in the co~nmunity -- within the riparian 
corridors, at higher elevations, or on the middle ground. These features include trees and 
shrubs (includirrg landmarls trees, street trees, significant groves of trees, significant 
established individual trees and shrubs), archaeological resources, the Corvallis Fault, 
and soils subject to liquefaction. Each of these resource categories is addressed in this 
section. 
B. Trees, Shrubs and Tree Clusters 
Trees and shrubs are often considered to be significant ilatural features due to their 
riparian and wildlife habitat functions. Those functions are addressed through the 
specific inventories previously outlined. In addition, trees and shrubs provide scenic, 
architectural, aesthetic, engineering, storm water management, and energy benefits. 
3 Prairies are typically dominated by native bunchgrasses such as Koemer's fescue. Retnnmt prairie 
Ilabitats, such as those in the Coniallis area, often contai~l a mix of native and exotic species. Among the 
rare species associated with prairies are Fender's blue bulterflj~ and Bradshaw's ior~latium, which are found 
onIy in the Willamette Valley. It is estimated that less than one percent of upland and wetland prairie 
l~abitat re~nains in Oregon's Wiltaxnette Valley. 

P. 27 
Larldmark Trees 
Selectisa~ and Ranking Criteria--Proposed criteria for designating landmark 
trees include: 
Historic trees (property owner consent is required for trees to be designated as 
landmark trees based upon the historic tree criteria) 

Association with a historic figure, property, or general growth and 
developinent of the City 
r, Efistoric survey marker 

P. 29 
Arclinaee~llr~gicrel Areas 
Archaeological resources are, in a real sense, recent geological features, as well as, 
cultural heritage. The oldest ones usually lie the most deeply buried while the 
youngest ones are nearest the surface. Archaeological features on their original 
surface are of much higher scientific value than ones that have been re-deposited by 
erosion. Corvallis potentially has three different types of archaeological sites: 
( 1) Historic Euro-American and Native American 
(2) Earlier Native Anlerican 
(3) Ice Age Paleontology with a potential for human association. 
Archaeological areas are often identified through discovery rather than through an 
extensive citywide inventory in advance of development. Rather than survey the 
community, it may be possible to map locations where artifacts are inore likely to be 
discovered Use of such a map can provide notice to developers and contractors that 
an archaeological site may be present. In addition, any ltnown sites on record at the 
State Historic Preservation Office (SHPO) will be documented. 
The a:-chaeological map can be developed based on factors that influence settlement 
pa~erns and can be focused on particular time periods such as pre-Euro-America11 



settlement or post-Euro-American settlement. Often these settlement patterns are similar because both 
Euro-American settlers and Native Americans required access to 
water and relatively level ground that was free from flood hazards. 

P, 31-32 
SYNTHESIS OF MAPPED NATFJML FEATURES 
As natural features are mapped and inventoried, maps will be digitized and information 
will be recorded in the Corvallis geographic information system (GIS). Inclusion in the 
GfS will allow the City to conduct complex analytical studies that overlay different 
resource categories to compare and contrast the significance of two or more areas. 
Because the natural features inventories will be developed over time, it will be impor?ant 
that this system be dynamic and developed in such a way that new information can be 
added. 
Under the proposed concept, a significance map will be developed for each of the 
resource or natural feature categories identified. For example, in the broad category of 
Water--Related Resources, separate maps will be developed for each resource type: 
wetlands, riparian resources, floodplains, etc. Each separate resource map will include 
mapped information ranked according to the significance ranlting criteria that was 
defined for the resource or feature. For example, the ranking of significance for riparian 
areas included stream within the top-of-bank or edge of associated wetland, locally 
significant wetlands, area within 50 feet of the top-of-bank or edge of associated wetland, 
stream confluence areas, and so on (see Section E. Riparian Areas starting on page 5).  
The sigtiificance ranlting criteria will be given values assigned in rank order. Another 
option is to group the criteria as having high, medium, or low values. A map will be 
produced for each resource and will visually depict the significance by using shading for 
each value. Combining resource maps and allowing the shaded areas to overlap will 
provide a synthesized overall significance map for the City. 
The overall significance map will be produced by combining the individual resource 
layer maps. As part of this process, it is possible to adjust the imporiance (weighting) 
given to any resource category. This will allow some resource categories to be considered 
more important than others. For example, the City may want to place a very high value 
on streains, so all stream resources are given a relative weight of"2." The vegetatioli and 
wildlife habitat areas of the higher elevation may be considered important and given a 
weight of" 1 ." The t~iiddle ground areas may have lower relative weights since 
development is generally expected and encouraged in the middle ground areas. In our 
example, middle ground vegetation and wildlife may be given a weight of "0.5." The 
weighting provides a variable that can be useful to better reflect community values in the 
final results. 
The overall significance map results from a compilation of all resource maps and values. 
The map will highlight areas where resource values overlap. The areas with the most 
overlap will generally be considered the most important areas to be protected. Those 
areas without a high degree of overlapping values may still be important, but it is likely 
that they will not be as important as those areas where multiple resources exist. 

P. 45 
Impact area: A geographic area within which conflicting uses could adversely affect a 
significant Goal 5 resource.6 
Impera7ious surface: A surface that cannot be penetrated by water, such as pavement, 



rock, or a rooftop, and thereby prevents infiltration and generates runoff 

I?, 47 
SigniGcant Habitat Areas: A land or water area where sustaining the nahral resource 
characteristics is important or essential to the production and maintenance of aquatic life 
or wildlife popu1ations.c 
Social consequences: The tangible and intangible effects upon people and their 
relatio~lsllips with the conlnlunity in which they live resulting fi-om a particular action or 
decision.6 

Sources: 
1. Department of Land Conservation and Development; Department of 
Environmental Quality. 2000. Water quality model code and guidebook. 
2. Oregon Administrative Rules 141-086-0200 from Oregon Division of State Lands 
web site 
3. Oregon Administrative Rules 629-035-0000 from Oregon Department of Forestry 
web site 
4. Oregon Administrative Rules 629-600-0100 from Oregon Department of Forestry 
web site 
5. Oregon Administrative Rules 660-023-0000 from Oregon Depczrtrnenl of Land 
Conservation and Development web site 
6.  Oregon Statewide Plai~ning Goals 
7. Oregon Division of State Lands, 1998. Urban riparian inventory and assesslnent 
guide 

P, 51 
Riparian areas provide a range of functions, including fish habitat, stream bank stability, 
flood mat~agement, water quality, microclimate moderation, and wildlife habit&. Each 
function contributes to the overall value of a riparian area, therefore all of the Eunctions 
should be considered when evaluating community benefit of riparian areas. 

P, 55-57 (B-5 to B-7) 
Water Quality 
Contaminants not only include pollutants, but also sediments, nutrients, and 
stvearnbank erosion. Recent research suggests that a grassy buffer strip may filter 
out contaminants better than woody vegetation, but any vegetation will do this at 
some level. Aside from acting as a filter, vegetation also binds the streambank, 
which reduces erosion. Important elements for this Eunction are vegetation type, 
buffer width, riparian continuity, and slope. 

Wildiife Habitat 
Wildlife habitat is perhaps the best ltnown of riparian functions. Proximity to 
water, nesting and denning habitat, abundant food sources, and large woody 
debris on the ground for smaller Eor~ns, all serve to benefit wildlife species. 
Studies have shown that deciduous forest areas undergoing intermediate levels of 
disturbance, such as occasional tree falls, contain patchy habitat that creates 
species diversity. An open-canopy forest allows a patchy landscape to develop 
providing both arboreal and ground habitat. Size of the habitat plays a critical role 
in this function, but depends on the home range and general population structure 
of the species of interest. Habitat fragmentation serves to limit movements, and, 



by dividing populations into smaller units, to increase the possibility of extinction 
Species agility, the ability to move, plays an important role in determination of 
patch size. The preservation of movement corridors helps those species that tend 
to disperse over longer distances by maintaining continuity of habitat. Birds and 
insects are less impeded by broken movement corridors, depending upon the size 
and nature of the 'ore& Elements of importance for this function include 
vegetation type (which provides a greater diversity of potential habitat types, food 
sources, and landscapes), riparian buffer width (patch size), riparian continuity 
(corridors), and land-use type. 

Flood Management 
Riparian areas serve as zones to reduce the impact of flooding. Wetland areas, in 
particular, perform a critical function by absorbing flood flow. Woody vegetation 
breaks flow, causing floodwaters to slow. This allows infiltration, which in turn 
raises the groundwater table and extends the critical connection between surface 
and ground waters. Grassy and herbaceous vegetation tend to act as baffles, 
slowing water and causing deposition of sediments and some infiltration into the 
soil. Stream size, riparian buffer size, vegetation type, land use, channel 
alteration, and incision of the channel all serve to deterinine the capability of a 
riparian area to perform this function. 

Riparian Function Classificatio~l by Vege&atiom Types 
Using the tables below, the functional performance of a riparian reach inay be 
evaluated by vegetation type. Vegetation type for each function is listed in order 
of decreasing capability. These lists are approximate rankings. Riparian function 
is influenced by many factors in addition to vegetation type. 

P, 62 (B-12) 
Areas with High Restomtion Potential 
Areas with high restoration potential include: 
- Slopes of 15% or greater, 
- Land within 50 feet of the top of stream bank as defined by the Goal 5 rule, 



- Floodplains, and 
- Hydric soils including lower quality wetlands (i.e., wetlands that do not meet 
LSW criteria for local significance but lie within the riparian inventory area. 

P. 66 - 67 (C-3 to 6-41 
LocaBly Significa~~k Wet-Band Analysis 
The term "A significant wetland" has meaning in the context of Statewide Planning 
Goal 5. Under this goal, local governments must identify their significant resources, 
including wetlands, so that those resources serving significant fur~ctions in the local 
community are given proper consideration in planning decisions. The DSL 
established a technical advisory committee to develop the LSW criteria. The DSL 
adopted the OAR rules for identifying significant wetlands in January 1997 (141-86- 
300 through 141-86-350). The criteria rely heavily on the results of OFWAM. 
Under Goal 5, cities prepare local wetland protection ordinances to apply to locally 
significant wetlands. Any wetlands not protected by local ordinances may still be 
under the jurisdictioi~ of the DSL and the U.S. Army Corps of Engineers (Corps). 

A wetland is considered significant if it meets one or more of the following criteria: 
0 It has the highest OFWAM rank for any of the four ecological functions (wildlife 
habitat, fish habitat, water quality, or hydrologic control). 
C+ It is (1) rated in the highest OFWAM category for water quality or (2) rated in the 
second highest category for water quality and is within 0.25 mile of a waterquality 
limited stream, as listed by the DEQ. 

It contains one or more rare wetland plant communities, including those listed in 
the Oregon Natural Heritage Program's (0NI-P) Classification and Catalog of 
Native Wetland Plant Communities in Oregon (Christy 1993) as G1-63 and S 1- 
S3 
* It is inhabited by any species listed by the federal or state government as 
threatened or endangered in Oregon (unless consultation with an appropriate 
agency, e.g. USFWS, ODA or ODFW, deems the site not important for the 
rnainte~lance of the species). 
0 It has a direct surface water connection to a stream segment mapped by the 
Oregon Department of Fish and Wildlife as habitat for indigenous anadromous 
salmonids, and Aintact@ or Aimpacted or degraded@ fish habitat fbnction using 
OFWAM. 
The final Iwo criteria are at the discretion of the local government. 



Natural Features Inventory 
City Council Acceptance 

Prepared by 

Pacific Habitat Services 
Salix Associates 

Ecotrust 
1,ovema Wilson 

Paul Admus 



Table of  Contents 
I. EXECU"B"VE SUMMARY 

Purpose 1 

Natural Feabres Project PIamaning Process 1 

The Na$r.~rll Resources Ianvewtolry Report 3 
How To Use This Inventory .---~----.-~-.____-~-___--iiii 3 

Natural Resources Inventory Results --- 5 
Local Wellrmd hventovy (LWi) 8 
fiparim Assessmex~t - 8 
Wildlife Habitat Assessment (%A) - 9 
Tree Grove Assessment ---- -- -- 10 

Acsess for Field Sumeys 10 

RESOURCE TECHNICAL REPORTS 
I!. 1NTRODaBC"BON 

Ill. GEQGMPHICAL CONTEXT 

V LOCAL WETLANDS BNVENTORY 

V. RIPARIAN CORR1DOR SURVEY 

VI. WBLDLIFE HABITAT ASSESSMENT 

Vli. TREE GROVE ASSESSMENT 

VIII. GLOSSAW 

~ 

City of Corvallis City Council Acceptance 
Natural Features Inventory ii 9\2/03 



I. Executive Summaty 

Purpose 
The purpose of the Natural Features Project is to provide comprehensive information about the 
location and condition of natural resources and h a z d s  within the Corvallis urban growth 
bowrdary (UGB). This infornlation is needed by the City of Corvallis, Benton County, property 
owners, and the general public to malce decisions about land use planning, The Natural Features 
P r o j ~ t  md the associated inventories respond to the requirements of the Oregon stale\;\iide 
planning goals, p~imarily Goals 5, 6, and 7, and associated adnrpinistrative rules. The Natural 
Features Project inlbrmation will be used, in conjunction with other infomittion and with 
substanlid public input, to implement the Cowallis 2020 Vision Statement and the Corvallis 
Comprehensive Plan (1998). Both the Stdewide Plztnning Goals and the Corvallis 
Comprehensive Plan direct the City to achieve a balance between providing a sufficient supply 
of buildable lands to meet the City's needs for housing and economic developnlent while 
protecting significant natural features and reducing risks from natural hazards. The Oregon 
D e p a ~ m n t  of Land Conservation 'and Development (DLCD) has directed the City of Corvallis 
to complete this work within the next severd years. 

The Natural Features Project is a multi-year community project to inventory (s~7steinatically map 
and describe) and prioritize (determine the relative "significance" 00 the nalrsral features within 
the Corvallis UGB. The inventories are used to balance the community's need for buildable land 
for housing and economic development with natural resource protection and reducing risks from 
natural huards. The steps necessauy to achieve this work are discussed in more detail in the 
Introduction ofthe Inventory report. Briefly, the Natural Features Project has four mdor phases, 
consistent with State requirements: 

s Phase 1 - Scoping (completed): 
'file kturcxl Features Scoping Prqject was conlplded in January 2002. It determined 
what natural features to inventory and provided a methodological framework for 
conducting natural feature inventories, <and established preliwrinary criteria for ralking 
each of the natural features. 

es, Phase 2 - Bnveaato~y ((Februal-y 22002 - June 22003): 
The resources identified by the Scoping Project were ii~ventoried. The Natural 
Resources Inventory Report is the inventory for the wetlands, riparian areas, wildlife 
habitats and tree groves. A separate Natural Hazards Report will include the in~lentories 
for naturd hmat-ds including Roodplains, steep slopeslhillsides, earthquake associated 
hazards, landslides, alluvial fans, and wildfires. 

---- -ppp.--." ---------- - 
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P h e  3 - Establish Modtis and Balance N w  (J- UW13 - April 200rl): 
Not all natural features i d d e d  in inv-es will ba signifim md warrant 
protection. During &is stage, the cummmity will h e w  the inventory information and 
will make decisions regardmg the significance of each resource site. The community will 
also consider the cons- of various pmedion programs to emwe that a balmce is 
achieved betweezl resource jmdhazlud profed& ahd providing sacimt buildabIe land 
to the community's needs. 

Phase 4 - Ihdopiug Implemmtetion P w  (Janumy - Ja$2MM): 
The fhd me of dm project, MI be to develop a d i m t i o n  of incentives, e d d m  
nutmials, and r@a!ions t o w  &e si@ctmt'mtural features and miwethe iisks 
a s s o c i ~  with n a h d  iumrds. RSource prot@m programs will include clear and 
objective standards in the Land Develop- Ccde and provide more cdahty  to 
property owners ead the broader com~unity rtgardhg where development can occur, 
and whm if: will be limited. 

nbimportaatto~dlhstb~cntorydoacn~by~f,~1isbwhichllm&~lbs 
available for development or which mWal faturds wN be pmtaoted. Not aIl of the nstunl 
features included in the inventory will be considered 'bign5~8nt~ not all of the si@mt 
natural fe&m will be pro&cted, and Wted deveiopmens pmy be allowed on p r W  
resources. Each phase of lhe Nrtaual Features Proja wiTl include decisions to Wmce 
codiclmg or coin- goals, whicb d : d u m  thenmk of nahd f m  arezrs d d m  
wnsiddon [see figure below). These Wens will be mradeid future phaswtbgh a 
colkbotative process with s i d w n t  input &om proptyowners d the general publicC 
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"P L(~e;ali Wetlaaids Ilnventoq (WP) -the LWI includes all wetlands at least 0.5 acres is 
size, either isolated or within riparian assessmeiit areas or wildlife habitat assessment 
nreas. The methods are determined by Oregon Division of State Lands (DSL) 
adn~inistrative rules.' The LWI is unique in that it is the only resource in which 
"signifimce" of a local wetland is detemined by state adbministrative rules. The Oregon 
Beshwafer Assessment Methodology (QFWAM) is used to assess whether or not a 
wetland meets the criteria for a Local Significant Wtland (LS'Mr). 

Ripa~"i A A ~ s s ~ ~ R ~  - the riparian assessment is conducted within riparian assessment 
areas (MA),  which vary in width depending on s&em Qpe (I3erennid or intermigent) 
and the presence of locally significant wetlands andlor continuous riparian vegettttion. 
The width of the RAA extends beyond the width of the riparian vegetation lo identi@ 
potential offsite iiapacts. Each M A  is mapped with subareas or 66subpolygons99 that 
indicate different vegetative cover types (i.e, trees, shrubs, grasses, developed). The 
methodoiogy is based on the Urban Riparian Inventory and Assessmenl Guide (IJRIAG) 
and a supplemead Riparian Corridor Survey to provide additional infomation on 
vegetation cover and stream conditions consistent with the NFTAC Scoping Report. 

e Wildlife Rillbitat Assessment (WHA) - the wildlife habitat assessment includes all areas 
of at least five acres with nahrd vegetation, except for areas within riparian assessment 
areas. The WHA inventories and assess six general categories of' habitat features or 
conditions: water, food, cover, human disturbance, patch size and connectivity, and 
unique features. Vegetation subpolygons are defined within each m A  area based on 
vegetative cover types. Each vegetation subpolygon includes a description and 
characterization of the vegetation and identification of any rare, threatened or endangered 
species associations. 

* Tree Grove Assessment (TGA) - tree grove assessments are conducted for all areas 
with trees that are predowunwly 25 feet or more in height with a continuous canopy 
cover of 0.5 acres or more. The TGA distinguishes between isolated tree groves (less 
than five acres in size) and vegetaive subpolygons within WHA areas (greater than five 
acres); but does not include tree cover within developed areas or ripaim assessment 
areas. The TCA evaluates tree groves for scenic, aesthetic, and other functional values. 

Aerial photo i~~terpretation is used to identi@ potential resource sites, which are then confirmed 
by field surveys. The fieldwork is conducted on-site where access permission is granted. W e r e  
access is not obtained, off-site assessments are conducted using aerial photographs, existing data 
sources, and observation from public lands and adjacent rights-of-\yay. 

In n~mjr cases, resouse bomdaries overlap. Far exmple, .tree groves may be isolattted or part of 
a bvildlife habitat assessment area; or, a riparian corridor may be located within a wildlife habitat 
assGssment area. Similarly, wetlands may be part of either a wildlife habitat assessment asea or a 
riparian assessment area. The ilnethodology ensures comprehensive coverage and consideration 

1 OAR 141 -86-1 10 througl114 1-86-240 
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of multiple Eunctional values for each type of resource (i.e. riparim areas serve as wildlife 
habitat), while avoiding ""double counting" resources. 

NafuraI R@SOUB"CW !~W@IIP~B~%OV RSU~$S 
The inventory area is the Cowallis 1JGB, which i n d d e s  17,965 acres or approximately 28 
square miles. Just under half of this land is within the Corvdlis city limits (approximately 8,934 
acres), and the remainder is within imincorporated, but urbmizabte, Benton County. Both 
Corvdlis and Beraton County have responsibility to plan for mincorporated land within the 
Gorvallis UGB. The inventory area is divided into three study areas based on watershed basin 
boundasies (see Figures 1 and 2): 

@ Noah Corvallis Study Area (4,966 acres); 
@ West-Ceneal Cowallis Study Area (8,467 acres); and 
* South Corvallis Study Area (4,532 acres). 

The total acres included in the inventories for dl four resource categories cover approximately 
44% of the Corvallis UGB. Approximately 2,157 acres or 27% of the resource areas are inside 
the Corvdlis city limits. Approximately 5,757 a r e s  or 73% % of the resowce area  are outside 
the city limits in unincorporated Benton Comty. This irnbd'mce is not unexpected given most 
of the vacant, mdeveloped land is outside the city limits. Table 1 provides a breakdown of the 
total acreage in the inl7entoqi study area. 

Tabfie 1, To#i%B Acres Blravermttrrieri by Area 
Total Area Resource Inventory % Area 

(Acres) (Acres) Inventoried -- -- 
Carvallis UGB 17,965 7,921 44Y0 

North Study Area 4,966 2,238 
West-Central Study Area 8,467 3,720 
South Study Area 4,532 1,913 

Ci'ty d Gorvailis 8,934 2,157 
Unincorporated Benltsn County 9,031 5,764 

-- - -- 
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Lasat Wetiand Onventow (LWi) 
One hundred and twenly-two (122) wetland units were identified in the project area. These 
wetlands cover approximately 2,608 acres, or 15 percent of the 17,965-acre Corvallis UGB study 
area (see Table 2). The average wetland size is a~~proximatelj~ 21.6 acres. 

Table 2. Locnli kVetlimr9 IlnsvenSorg~ Suamnaarr. (acres) 
r-- T Corvaljis -i"-~- --- 

l--t/<t 1 City of 1 Benton 1 

All 122 wetland units were msessed using OFWAM. The result of OFWAM idelllified 59 
wetlands as locally sipiiicant. These locally simificant wetlmds (LSWs) total 1,247 acres, or 
48 percent of the total wetland area. The average size of a LSW is 21.1 acres. Of the LSWs, 
eleven are of Special Interest for Protection, due to the presence of k n o ~ % ~  habitat for rare, 
threatened, or endangered plant species. Non-locally significant wetlands total 1,361 acres, or 
52 percent ofihe total wetlsmd area. The alrerage size of a non-locally s~gnific~wt wetland is 21.6 
acres. 

The condusion that just over half of Corvallis' wetlands do not meet LSW criteria can be 
attributed to the fact that large areas of wetlands are actively farmed. Although they do not meet 
the LSW criteria, the non-locally sigificmt wetlands may provide important functions and ~xay 
be considered jurisdidional wetlands by the Oregon Division sf State Lands or the U.S. Army 
Corps of Engineers. 

Riparian Assessment 
The Ripserian Assessment surveyed 140 Ripserian Assessment Areas ( M A )  totaling 
sppproximate1y 3,750 acres, or about 23 96 of the Corvallis UCB. 

&parim vegetation was classified by vegetation cover types using Adamus Resource 
Assessment ( A M )  Vegetation Cover Types. For the purposes of the following table, natural 
vegetation includes all areas that are not dominated by agricultue, large landscaped open spaces, 
or developed areas. Within the RAAs, approximately 2,311 acres contain natural siparian 
vegetation, approximately 752 acres are now farmed or in pslsture lands, and 688 acres are 
developed. 
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In general, the RAAs of Corvallis we in relatively good co~ldition, with the exception of reaches 
through agricultural fields, pasture meas and developed areas where there is a lack of woody 
vegetation. For many stream reaches, the dominant vegetdion at the edge of the stream has 
generally greater struct~tre th'm the vegetation within the entire RAA. 

In the Bparian Condition Assessment, 50 (36 percent) RAAs Mrere rated as Fully Fmdiond, 67 
(49 percent) were rated as NearlJI Fully Functional, 22 (15 percenl) were rated as Partially 
Functional, and only one (WC-DIX-R-1) was sated as Mon-Functional. The Partially Fundional 
and Non-Functiond ratings are dosely associated with adjacent land uses, Ofthe 22 RAAs, only 
one reach had undeveloped land adjacent to it. The other reaches were ;~s Iollows: residential - 7 
reaches; comercial/industrial - h reaches; agriculturd - 9 reaches. 

The URgAG results show that ~ ~ l a o a y  reaches retain functions tliat are essentid to a healthy stream 
system. For example, 111 (79 percent) o f h e  RAAs provide high water quality functions, with 
only one R M s  (WC-DIX-R-16L) providing low water quality functions. One hbxxndred and 
thirljr-one (93 percent) M A S  provide high or m d i m  flood management functions. The 
prevalence of woody vegetation bvithin the RAAs accounts for the fact that 124 (89 percent) of 
the RAAs provide high or mdiunr, thermal regulatioll function. One hundred and thirly-tmis (94 
percent) of the RAAs provide high or med im wildlife habitat fliurctions. 

Wllldiife Habitat Asse?%sment (WHA) 
Thirty-two (32) habitat sites ranging in size from 6.8 to 260 acres were evaluated within the 
Corvallis planning area. WK4 sites tl~roughout the UClrt totaled 2,595 acres, with a mew site size 
of 82 acres. Twelve sites were located in Noah Corvallis (952 acres), ei&hteen in WestlCentral 
Corvallis (1,506 acres) and two in South Corvallis (138 a ~ r e s ) . ~  Most (27) of the WHA sites are 
located outside the city limits in unincorporated Benton County, which is to be expected given that 
is where most of the undeveloped land is located. Six (6) of the W A  sites are publicly -omed 
pxkland, which account for approxiniately 650 acres or 25 percent of W A  acreage. 

WHA scores ranged from a high of 102 (Site N-9a, Jackson CreeWChip Ross Park) to a low of 
3 1 (Site N-2a, Lewisbwg Ave North). The mean score for all sites in their existing condition 
was 64.8. Some sites have the potential to be enhanced. With enhancements, the mean score 
codd be raised to 69.8. 

2 Acreage figuscs include approximately 285 acres of wetkands, but clo not include adjacent riparian areas. 

- 
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Tabla: 4. Wilallifa: Habitat Assa?ssmenl Suarmarma~y 

Tree Grave Assessment 
Tree Grove Assessinents were conducted for all areas with trees that are predoraninmtly 25 feet 
or more in height with continuom canopy cover of one-half acre or more that are located outside 
developed areas. Trees inside riparian areas were not included in this assessment. One hundred 
eighty-three (1 83) tree groves ranging in size from 0.4 to 136 acres were identified within the 
Corvallis UGB. Tree groves sites throughout the UGB tolaled 1,963 acres, with an average site 
size of 10.72 acres. Seventy-&ree (73) sites were located in North Corvallis (885 acres), 100 
sites in WesU'Central Corvallis (941 acres) and 10 in South Corvdlis (137 acres). One hundred 
fifi-een (1 IS), or 63 percent, of the tree groves were located within wildlife habitat sites with the 
balance classified as isolated groves. Sixty-nine (69); or 62 percent, of the tree groves are 
located inside the Con~allis city limits, but these groves represent only 23 percent of the acreage 
because most of them are smdler-sized isolated tree groves. 

Each tree grove was rated in teims of scenic, aesthetic, and other fmctionz~l vdmes that trees 
provide to the comunily. O~ierdl TGA scores rmged from a high of 30 (Site WG-Sa-E) to a 
low of 12 (Site N-TG-31). The average score for all groves was 18.7. Dominant tree species 
varied widely with 44 different species or species mixes noted. Although rare within the 
Willamelte Valley, Oregon white oak was the predominant species, with 81 groves surveyed. 
Douglas fir was the second most common species noted, with 66 fir groves suweyed. 

--- - --.--------- 
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The god was to survey all sites or at least a portion of the site that appeared to be representative 
or typical ofthe conditions in that resource site. Field sunreys were conducted on-site where 
access permission was obtained. m e r e  access was not obtained, assessments were "Eeld 
verified" with observations from adjacent roads, public lands, or properties thal had granted 
access. For difficult to observe sites, an off-site assessment was conducted using aerial 
photographs and existing data sources. Table G provides a breakdown bemeen the on-site, field 
verified and off-site surveys for each resource. 

Table 6, Fieit! Seirvey MetlkotPs r -- 
OR-site T - - T - ~ i t e  --I 

Qualify Control altgd QuaIW ASBL~~~B"BC@ 
Qndity Control and Qusllily Assurance are impoiamt to establish the reliability or integrity of 
the irrventoies. Careful attation was paid to ensure consistent apptica~sn of the inventoq 
melhodologies throughout the Corvallis UGB. In addition, experienced scientists, who have 
conducted similar inventories for other jurisdictions, completed the field surveys. 

At the s ta t  of each resornrce inventopy, all participati~ig field stab'f visited selected calibration 
sites (e.g., individual wetlcmds) that represented the lrltely range of conditions for each type of 
resource found in the Corvdlis UGB. The pupose of visiting calibration sites as a group was to 
ensure that dl personnel were interpreting the assessment methodology and data elen~ents in 6he 
same mainer. 'To determine if this was the case, each person assessed each site independently, 
&en the results ivere ilmlllediately compared and discussed to identify possible rea3ons for my 
differences. This calibration process resulted in written clarification to the methodologies. 
Throughout the inventory process, lead scientists reviewed the work of the other team mmbers 
to continue to assure consistency in the methodologgi and findings of the team members. 

A Public Review Draft of the inventory reports, maps, md  data sheets was released in January, 
2003. Notices were mailed to propedj~ owners md other interested parties to inform them abolrt 
ihe drafl inventory report and opportunities to provide comments md  corrections. Copies of the 
January Public Review DralFl were available at the CorvaPlis -- Benton Cou~lkgi Library, at City 
Hall, and on the project website. A series of open houses were held to give property owriers and 
others an opporlunity to review the inventory nups and data sheets and discuss the findings with 
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the field survey scientists. A commitlee of local peer reviewers with expertise in each inventor31 
specialty provided review comments and corrections. 

In addition to responding to public and peer review comments on the J m u q  2003 Public 
Review Draft, each resource site map was reviewed to make further adjustments <and refinements 
to the site boundaries. The Locd Wetlad Inventow and Riphan Assessment databases were 
re-checked a ~ d  revised to update the inventories. This revised information was used to prepare 
the May 2003 draft that went though an additional review by City staff, property omwrs, the 
generd public, md  the peer review t e r n  to form the basis ofQe June 2003 final inventory 
report. 

------ - ---- .------ 
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Squaw Creek Southwest (We-%Oa) 
67 acres, Scare: 77, Emhmced Scare: 79 
Qg~ite,  Porn West Hills Road/ Winding Wiy. 
Current Habitat Conditions 
Site We-lOa is located in west CorvaIlis between West Hills Road and Highway 20/34. Most of 
the polygon is mdeveloped but rural residential development has occurred at the south end and 
along the east side. The polygon is occupied by mixed forest of Douglas fir and Oregon white 
oak and by shrublands. The forest understory has a good natlve component, but Hin~alayan 
blackberry and sweet cherry are established and likely will spread without control. Beks are 
being oirertopped by Douglas firs 'and will eventually decline and die out of the stand. A 
shrubland area at the southern end of the polygon is very weedy. Tile forested area is cor~nectetl 
to the Squaw Creek ripasim corridor to the northeast and is adjacent to ivetland prairie to the 
north. 

Potenbid Wildlife Preseni 
Westem gray squirrels were observed in the forest, and potential habitat exists for oak forest, 
mixed forest, and forest edge species. 

Restaratio~~ Recommemada6sns 
Potential restoraljon activities include selective removal of Douglm fir to benefit the oaks, 
controlling inv~ives ,  plmting native food and cover species in the shrubland area, and 
maintaining and enhancing connections to riparian and wetland habitats to the nodheast and 
north. 

Unique Features -- 

Scattered large oaks and firs. -- :I:: 
- 0 - B  13.26 / Shrubland 1 None noted. i 

Beookliane Drive (WC-l "%I 
55 acres, Scare: 6Qj7 Enhauaced Score: 68 
M&sfly o@;Sitt. porn tx4acc:nt roads. 
Cuwent Habitat Camdi6asras 
This site lies on both sides of Brooklane Drive about one mile south of OSU and just west of the 
Marys River. The portion of the polygon above Brooklane to the nodhwest is divided by a 
manicured cemeteq. Portions are fairly densely forested with Douglas fir and Oregon white 
oak, and the north portion contains an oak woodland with a mostly native understory. A western 
gray squirrel md acorn woodpecker both were sighted there. 

Most of the southern portions are prairie-savma-shmbICmd complexes, and their composition 
\vas &fficdt to determine without, ~m on-site visit. Indications from off-site glimpses and the 
aerial photo indicated that the area is probably disturbed rather than native habitat. Sipificant 
populations of Scot's broom and Armenian blackberqr appear to be invading this site. 
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The podion of the polygon to the southeast of Brooklane is primarily flat, and is a complex of 
wetland and upland prairie habitats. They are overwhelmingly dominated by non-native species, 
indicating probable cultivation andlor heavy grazing in the past. Small populations of native 
plant species persist, such as tuEted hairgrass. Tricolored monkeyflower (Miwawlus tricolor) was 
present here approximately two years ago. 

Potentid Wildlife 'e~~esmt 
Westem meadowlarks and other grassland wildlife species could be expected here. 

Restaration Recormmendla.tiu~~s 
This may be the largest, flat, wetland-upland complex left within the Corvallis UGB, and 
restoration to a higher native plant compoi~ent lo improve habitat values coulcl occur in 
conjunction with adjacerlt, similar lmds otltside the UGB. This potential restoratiox~ project 
could be important as it lies adjacent to the Marys River riparian corridor. 

13 acres, Score: $6, Enhanced Score: 50 
Offsite assessment @om perimeter streets. 
Current Habitat CorndiBons 
WG-12a is located south ofNash Avenue and East of 53rd Street. Most of the poIygon is 
occupied by a young conifer plmtation. Small openings and a few homesites are also scattered 
within the site. Both native and non-native tree species have been planted including Douglas fir, 
giml sequoia, md Scot's pine. Forest cover is very dense resulting in little development of 
urnbierstory vegetation. Some trees appear to be in poor I-iealth, probably because they are non- 

WC-I I a-G 

WC-11 a-W 

WC-I I a-I 
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Mash Avenue Piantation (WC-42a) 

Unknown (Offsltej. 

Unknown (OffsrEeJ. 

None noted. ----* 

14.20 1 Herbaceous 

2.1 7 Shrubland 

i Hardwood Forest 
3.12 >7O0/o closed canopy 



Couvallis Natural Features inventory 
Wildlife Habitat Assessmertt 

Habitat Site Brooklane Drive Site t: iw2-l l a  Score: 663 Enhanced Score: 68 

Slze(acri%s): 54.61 Map: W-I 7 Date: 11/27/02 Observers: BN 
GPS Location: Method:: ONSITE 

@ather: Sunny, cool. 

Difficult to view, assumed OK. 

Medium I..uw 

Open prairie and Marys River to 
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WiYdlife Habitat Assessment 

Basin-Site# WC-9 l a  Seora: 66 Enhaneeel Score 68 Size(ac): 54.69 Map: W-'l7 

.- -- . -- - 

Western scrub-jay, northern harrier, Lincoln's sparrow, golden-crowned sparrow, spotted towhee, acorn 
woodpecker, house finch, American robin, yellow-rumped warbler, black-capped chickadee, American 
kestrel. 

I Mammals W. Gray Squirrel 
--- -- - -- - -- 
Reptiles 

- --- -- - ---- 
Invert@ brates 

UNIQUE FEATURES 
Oak-snowberry community may be present in north, near riparian area 

.... 

Large uplandlwetland prairie, but dominated by non-natives. 

LARGE WOOD FEATURES 
Few. 

Invasives. English hawthorn and Elirrlalayan blackberry. 

Native shrubs could be planted on prairie edges and in forest understories to improve food for wildlife. Cansider 
restoration of native species to uplandiwetland prairie in l l a  and adjacent, similar habitats. Because of connection to 
Mary's River riparian corridor, this could be an outstanding restoration site. 



Corvallis Natural Features lnventcsry 
Vegetation Subpoiygan 

Observers: BN 

94 Total Cover: Gi j .< - f~% (1::) 10%-50% (:) 5094-90 (:I >go% 

% Invasive Coves: Or1  0% 10%-50% i:) 5094-90 <:) 290% 

-- - . . 

ominant Species: kll annual willowherb, Queen Anne's lace, tuRed hairgrass 
. . . - .~ . ~ ... .... .-- ~~ 

econciary Species: Reed canar'ygrass; rrlany others Comments: 

.. -- - ... - .- 

Total Cover: i3,:1 O~yo C) 70%-50% r::; s o % - ~ ~  (9 >go% 
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Vegetation Subpolygon 

ORNHEC Want Community: $1 None Noted :: Listed Community Noted 

ORNWIC Database. No Record C) Documented Record 

RTE Species Observed. RTE Poterltial Habitat: la,  I b, l e  

RTE Species Comment. Tricolored monkeyflower observed in 1999-2000. 

Other Factors 

General HealthICondition: Appears to be ovewhelmifigly dominakd by non-native species. Probable 
farmingtgrazing history. Some areas have trace natlves remaining. 

Large grassland-dominated habitat. 

Recommended Actions: Control invasives. Prescribed burning and restoration with native species could be 
done for the larger pra~rie habrht area, which includes additional lands outside the 
l lCD Tha nmvirniCtt tn +ha ftilqn,'e Di,,ar nittne it hinh wn.(an+i-ai mc+nr?+inn \ t?l~~a 

None noted. 

COMMENTS The weediest and most disturbed portions are closest to road. 



Gorvallis NaterrJ Features Inventory 
Vegehtion Subpolygon 

I Habitat Site: Broolclane Road Map: W-17 Sire: 4.77 

Site #: WC-I l a  Subpolygan B Date: 11/27/2002 Observers: BN 

Dominant Cover Type: Woody 

AWA Type: 8 Hardwood ~ 7 0 %  closed canopy 

Other ARA Types: None 

f Tob) Cover Trees: 95 Shrubs: 5 HerbsNines: 0 Bare: 0 

-. . . -. 

Type: /~eciduous . 1 
. -..-.-.-----p--..-----...----.- - .. -- -- 

Dominant Species: pregan white oak _--_ _ _ _ -.---...--._._---.-.---p-. 

i- Secondary Species: 

-- 
% Tdal Cover (-:<-I 0% / ) 40%-50% 'I-) 50%-90 ,*) >go% 

'/a Inva~lve Cover 1sai<l0% (- ,  10%..50% ( ) 50%..90 i , >go% 
* 

% Natlve Cover , \~10% i:) ?0~X~-5OoA, i 50%-90 (G' X40% 

ShrubslSapling: 

Dominant Species: !Common snowberry 
i _ C____-----________ 

Secondary Species: 

I I 

(% I~nvaslve Covet )<lo% iaP) 10%-50% (3 50%-90 >90% 

------.-..----p---.-- 

Dominant Species: 

Secondary Species: 

L 

% Total Cover: (24 0o/c C? 10%-50% i;) 50%-90 (3 >YO% 

O/o lnvasive Coves: (:?<q~o/, (9 10%-50% C) 50%..90 0 ::'go% 
- .  . .  ,. - , , - " " - . - . - - . - 5  . " - .-\ - - - . 



Corvaltis Natural Features Inventory 
Vegetation Sb~bp~tygon 

ORNHIC Plant Community: (.:' None Noted k: Listed Community Noted 

ORNHIC Database. C* No Record (c! Documented Record 

R E  Spec~es Observed: Acorn Woodpecker, W.Gray Sq RTE Potential Habitat 4a, 5c 

RTE Species Comment: Oak-snowberry likely. Re-check in springlsummer. 

eneral HealthlCondition: Trees appear OK from offsite evaluation. Understory probably compromised by 
invastves 

Oak woodland with mostly native understory. 

Recornmended Actions. Control ~nvasives - Himalayan blackberry and English IVY. 

Current Efforts: None noted. 

COMMENTS 



Corvallls Natural Features Inventory 

I-iabitat Site: Brooklane Road Map: W-17 Size: 5.80 

BRA Type: 10 Mixed Woodland 30-70% Glosed canopy 

gather ARA Types: None 

% 04: Total Cover Trees: 60 Shrubs: 5 WerbsNlnes: 35 Bare: 0 

Trws: 

Type: p ixed 
8 

. i r--------- 
Dominant Species: ~Douglas-fir, Oregon white oak 

- - .... - - --- 
- 

Secondary Species: / 
I-___ --I-- 

% Total Cover .=I 0% I '1 O%..!-jO% ("a? 50%-go ' J >go% 

O/O lnvasive Cover ( 3 4 0 %  (-, 10%-50% ) 50%..go ( >go% 

% Nal~ve Covet ' ,-r10% '?' -10%-50% (i\ 50%-90 '2' >90% 

ShrubslSapling: 

Type k..lnknown 
-- -- J - .-.- - - - - - - -. - --- - - 

CIsm~nantS~~ecies 1 
I ____-I_-_ ..- _ -- - 

Secondary Species: 1 1 Comments: 

L -- - -  - - . . ..- -- 

% Total Cover ( 10% ( I 10%-50% 50%-90 t-' >SO% 
I 

i ? 

% Native Cover: i.:<IO% 0 1 Oo;6-50% ':I 50%-90 <I) >9O% 

Dominant Species: 

Comments: 

% Tdal Cover C ~ ~ Q O %  (I 10%-50% (3 50%-90 C) >90% 

( O/o lnvasrve Covet : ,.=10% (: 1 Q O ~ - ~ Q %  (,\ 500~-90 , i 



ORNIIIC Plant Cornmunlty: <& None Noted ( ?  Llsted Communlty Noted 

ORNHIC Database. (3 No Record ("J Documented Record 

WTE Species Obented' RTE Potential I4abitat. 51s 

RTE Specres Comment. 

eneral HealthICondit~on Unknown 

Recommended Actions. Unknown 

Current Efforts Unknown 

Coavallis Natural Features Inventory 
Vegetation Sla bpolygon 

COMMENTS 



Corvallis Natural Features Invontglvy 
Vegehtion Subpolygon 

Habit& Site: Brooklane Road Map: W-?7 Sire: 9.04 

ite #: WC-I l a  Subpolygon D Date: 1 1/27/2002 Observers: BN 

Dominant Cover Type: Woody 

BRA Type: 7 Mixed Forest >70% closed canopy 

Other ARB Types: None 

I % of Totail Cover Trees: 95 Shrubs: 5 HerbsNines: 0 Bare: 0 

Trees: 

Type I ~ i x e d  
----- - -- - - J -. - 

Dominant Species /Douglas-hr.reGnwhrieaak -- - -- 
-- - - - -- -- - -- - 

Secondary Specres Bigleaf maple ! 
i -  - - ______ - - 

% Total Cover '.=10% 1 7 0%-50% ' 59%-go '*I >go% 

% lnvasive Cover: (rrj,q~% (3 q,=j%-~o% i ,) 500/n..90 i', >go% 

O h  Native Covei. '-)<I 0% '-'I 10%-50°/0 50%-90 190% 

Type: @known - - 1 
-- - -- ---- -- - _ - - - 

Dominant Species: 
- .- . . . . 

Secondary Species: 1 / Comments: 

i i 

% Total Cover' l ^ '<qO% 10%-50% c, 50%-9Q (, >go% 

O/o lnvas~ve Cover ':'<'l0% (-1 10%-50% '-! 50%-90 5: >90% 

Dominant Species: 

Secondary Species: 

L - - -A_-- - - -I--- - 

% Total Cover : '<lo% (! -l0%-50% ;) 50%-90 ! >gooh 

% lnvasrve Cover' i ~ ~ 1 0 %  (-) 10%-5~% (3  50%..9Q L) =.go% 

')/U Natfve Covet- ri.clO% f;) 10%-50% 50%-90 (.-) z90% -- - - - - 



Csrvallis Natural Features Inwentory 
Vegetation Subpolygon 

ORNHIC Database. @ No Record (3 Documented Record 

RTE Species Observed: RTE Potential Habitat: 5b 

RTE Species Comment: 

Other Factors 

General Heaith/Condi"lon: Unknown 

Recommended Actions. Unknown 

Current Efforts: Unknown 

COMMENTS 



Clorvallis Natural Features Inventory 
Vegetation Subpolygon 

Observers: BN 

-- 

Total Cover: !:><I 0% Q 10%-50% (5) 5Q%-g(j (2 >go% 

Total Cover: i r ' < q ~ %  (~3 .10%-50% (1) 50%-90 0 >go% 

ominant Species: 

econdary Species: 



C~rvtjlllis Natural Featurss Inventory 
Vegehtion Subpolygon 

ite #: WC-I I a SubpQiygQn 

ORNHIC Plant Cotnmun~ty: iG> None Noted ( 3  Listed Community Noted 

ORNHIC Database. (5) No Record Documented Record 

RTE Species Observed: RTE Potential Habitat: 2a, 2b, 3b, 4a 

RTE Species Comment: 

eneral HealthICondition: Unknown 

Recommended Actions. Unknown 

Current Efforts Unknown 

COMMENTS Roadside edge is weedy with lnvasive shrubs 



Corvallis Natural Features inventory 
Vegetation Subpolygon 

Observers: F3N 

econdary Species: 

Total Cover: Crjo% (9 7 0%-50% (::) ~ ~ % - g o  (1) >go% 

Secondary Species: 

.-. -- 

ominant Species: 

ocandary Species: 

WC-I F 



Caarvallis Natural Features inventory 
Vegetation Subpalygan 

OKNHlC Plant Community: (4; None Noted i:) Listed Community Noted 

QRNWlC Database. (3 No Record (1) Documented Record 

R I E  Species Observed: RTE Potential Habitat: 5b 

RTE Species Comment: 

Qther Factors 

General HealthlCondition: Unknown 

Recommended Actions: Unknown 

Current Efforts. Unknown 

COMMENTS 



Gorvaliiis Natural Featuses Inventory 
Vegebtion Subpolygon 

abitat Site: Brooklane Road Map: W-17 Size: 14.20 

ite #: WC-l l a  Subpolygon G Date: 1 ;212712002 Obrservers: RN 

Location: OFFSITE Method: OFFSITE 

Other ARA Types: None 

% cpli Tobi Cover Trees: 2 Shrubs: 2 HerlasNines: 96 Bare: 0 

Trees: 

Type: &ov\/n d 
-...-.-..----p...--.p--...-p--..--..------. 

Dominant Species: r 
Secondary Species: 

% 'Total Cover ' ' < j  0% i:, ?0%-500/0 (1) ~ ~ % - g o  ( I >go% 

Type: pnknown -- .-.-...-4.- A 
- -- -. . 

Dominant Species: [ - ... - . .- -. - - .. -. -- - .-. 
.- 

Secondary Species: / / Comments: 

L___- -- _ .- - - 1  

O/o Total Cover ( - ) . c , ~ ~ %  ( 10%-50% ( J  50%-90 /-: >go% 

94, Invasive Cover: '--'<10% (1) 10%-50% r) 50%-90 (1) 290% 

I Herbaceous: 

Dominant Species: 

Secondary Species: Comments: 

i- --- 

% Total Cover. '-;.rlO% ( q~%-50oh (:': 50%-go ( ) >go% 



Corvajrllis Natural Features Inventory 
Vegetation Subpolygon 

ORNWIC Plant Comrnun~ty. G) None Noted -! Llstecl Community Noted 

QRNHlC Database. (9) No Record Documented Record 

RTE Species Obsewed: RTE Potential Habitat: l a  

RTE Species Comment: 

eneral HealthICondition: Unknown 

Unique Features. Unknown 

Recommended Actions Unknown 

Current Efforts: Unknown 

COMMENTS 



GorvaDIis Natural Features inventory 
Vegetation Subpolygon 

Habitat Site: Brooklane Road Map: W-17 Sire: 2.13 

Site #: WC-I l a  Subpolygon H Date: 1 1 /27/2002 Observers: BN 
OPS Location: OFFSITE Method: OFFSITE 

- - -- 

Dominant Cover Type: Woody 

ARA Type: 14 Shrubland 

Other ARA Types: None 

I % of Total Covet Trees: 5 Shrubs: 85 WerbsNin~js: 10 Bare: 0 

Trees: 
-. 

Type: [unknown -. .-A 7 
- - 

Dominant Species: 
-. .....------.--------.--.--..--p.-. . .---A-p .. 

Secondary Species: 

I 
Comments: 

% Total Cover ( : i f ~ ~  ') 10%-50% c! 50%-90 '-I ->go% 

O h  lnva~ive Cover. i '!<I 0% (-1 10%-500/0 (1) 50%..90 ii ->cJ~% 

. . i _______------ 2 .- 
Dominant Species: I 

- .- .. . - -. -- 

Secondary Species: r 1 Commenb: 

% Invasive Cover. '::'<10% '^) 10%-50% ( - )  5096-90 t9 >90% 

Herbaceous: 
-- -- - - - 

Dornrnant Spectes /Unknown -- 
- -- - - 

- - -  

Secondat y Species 1 Comments 

% Total Cover: <',<IQ~% ( ) 10%-5i-~% (:I ~ ~ % - g o  i) >go% 

1/ % lrlvasrve Cover.. c ,?a% ~i 10%-50% (-,  5Q%-9Q (1 



2srvallis Natural Features Inventory 
Jegetation Subpolygon 

Site #: WC-1 l a  Subpolygon H Map: W-17 I 

ORNHlC Plant Community: (4; None Noted <) Listed Community Noted 

ORNHlC Database, '3 No Record (3 Documented Record 

RTE Species Obsewed: 

RTE Species Comment: 

RTE Potential Habitat' 2a, 2b 

General HealthlCondition: Unknown 

Unique Features: Unknown 

Recommended Adions' Unltnown 

Current Efforts: Unknown 

COMMENTS 



Corvallis Natural Features Inventory 
Vegebtion Subpolygon 

Date: 1 1/27/2002 Observers: BN 

BRA Type: 8 Hardwood >70% closed canopy 

Other ARA Types: None 

---p--.---..---.-..--.. 
------...---..-.-.-------..--.-A 

Secondary Species: 

Secondary Species: 
-. . - -.. . ... .- . . . ~ .- 

Dominant Species: 

Secondary Species: 

Oh lnvasive Cover: Ci;,?~o/, (:;) qo')/u-5oo/, 13) 550%-9~ ':;I :.go% 



Gorvallis Natural Features Inventary 
Vegetation Su bpolygon 

RNHIC Plant Community: (.%> None Noted 0 Listed Community Noted 

ORNHIC Database: (3 No Record (1:) Documented Record 

WTE Species Observed: RTE Potential Habitat: 4a 

WTE Species Comment: 

Other Factors 

General Mealth/Condition: Tree health good. Understory probably peridocally grazed or mowed. No 
recruitment noted. Himalayan blackberry present in patches. 

None noted. 

Recommended Actions: Control invasivea and restore understory. 

Current Efforts: None noted. 

COMMENTS 



WC-q 0a 1 Squaw Creek Soutl~west 

WC-l1a Brookfane Road 
I 

Ponderosa Avenue 
WC-1 a Northwest 

WC-2a I Timberhill West 

WC-2b Timberhill East 
I 

Park North-west 

WC-3a -- Walnut Park Northwest - 

WC-3b - 1 Walnut Park South ---- 

WC-5a Woodland Meadows Park 
I 

WC-8a I Road 
I 

WC-9% West Hills Road East 

Observations and Comments . - .- .. . . -. - . . - .. . . . . -- . -- - - .. - -- -. . - - - -. - -. . . - -. . -. . . - - . - ... . -. - . . . - - . . - -. -. . - - . . . . 
! ~st_.centfiGzvalE __ _ i i 
Vd Gray Squil.rel observed. 
Acorn Woodpecker. W.Gray Squirrel, and showy rnilkweed 
observed, Tricolored monkeyflower observed in 1999-2000. 
Posstble Oak-snowberry habitat {ORNHIC piant community) 
Acorn Woodpecker, tuned hairgrass, showy milweed 
observed in rlparian areas, Low potentiai for rare prairie 
species. 
W Gray Squirrel and Pileated Woodpecker observed W 
Bluebird documented in property owner report. Possrble native 
bunchgrass commun& lemnant. -- 
Possible ORNHIC grassland communities. W. Meadowlark, 
W~llow flycatcher. W. Biuebrrd, Plieated woodpecker, and W 
Gray Squ~rrel documented in property owner report 

Nelson's checkerma?low (ORNHIC reference). -4 
Nelson's checkermaIJow (ORNHIC reference). 1 

---i 
Meadow sidalcea and Nelson's checkermallow observed. -- 
Nelson's checkermallo\~ (ORNHlC reference) Possible Oak- 
snowberry habitat (ORNHIC plant community). 
W. Gray Squirrel and Acorn Woodpeckers observed. Limited 
area of California oatgrass present but not as a dominant 
cammun~ty. 
Nelson's checkerfn~llow. Willamelte daisy and Taylor's 
Checkerspot (ORNHIC referencej W Gray Squirrel observed 
Possible Oak-snowberry habitat (ORNH1C plant community) -- 
Possible Oak-snowberry habitat (OHNHICmt  c o r n m u n n y ~ j  

Acorn Woodpeckers and W. Gray Squirrel observed. -4 
Acorn Woodpecker and W. Bluebird observed. I 

Acorn Woodpecker and W. Gray Squirrel observed. 1 

City of Contailis 
Natural Features Inventory 

Wildlife Habitat Assessment City Council Acceptance 
VI-20 9/2/03 



Table 6 summarizes the RTE species findings. Potmtial hhabat for a rmge of sensitive species 
are noted in different types of forest and non-forest habitats. Tall cogonwood forests, for 
exmple, located near the Willametle River provide potentid nesting habitat for wintering bald 
eagles. Forest edge hal7ilats are potential habitat for edge species such as western bluebird, 
mountain quail and thin-leaved pewine. Native upland grasslmds provide potential habitat for 
rare upla~uzcl prairie wildlife species and olher species such as Kincaid's lupine, .c;vestem 
nleadosjvlark and Fender" blue butterfly. Tufied hairgrass prairies found withirk ce&ain sites 
provide potential habitat for rare wetlmd prairie species. 

Table 6, RTIE Sllecies Fialdings 
------7 

Site Code 1 Habitat Site 1 Observatioils and Coinments I - -. -- - .- . .-. . . -. .- - - - 

} . -. - - - .- . . . . . . . .- North Corvallis . .. . -. . . - .. --I 

observed 
W. Gray Squirrel. Acorn Woodpecker, 

W Gray Squ~rrel and Prleated Woodpecker observed. Potential 1 N-8a 1 Highland Dell habitat for Mountain Quail -- 
Jackson CreekiChip Ros&W Gray Squirrel and Piieaied Woodpecker ohserved P o t e ~ d  

Avery Park W Gray Squirrel observed. Liverwort (ORNHIC reference). 
Thin leaved peavrne and Howell's montla observed Wolffia 
colurnbiana (QRNWIC reference}. Potential habitat far thin 
leaved peavine, Enerniot-t. .I-.lawell's rnontia documented in 
Willamette Park Wetland Determination and Habitat Study 

S-2a 1 ~~i l laniet te Park I (2002). 3 

City of Conrailis Wildlife Habitat Assessment City Council Acceptance 
Natural Features Inventory VI-19 9/2/03 



Appendix A 

COMMENTS: 

City of Corvallis 
Natural Features lrlventory 

Tree Grove Assessment 
Vll-13 

City Council Acceptance 
9/2/03 
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New floodplain inventories are proposed as follows: 

e Estiinated 100-year flood boundaries along all perennial streams. These 
estimates will be determined by comparing 100-year flow information with 
topographical maps to generate estimated floodplain maps. 

* Place the estimated location of the 0.2-foot floodway boundary along streams 
where streams converge or join the Willamette and Marys rivers into the 
City's GIs. 

It is proposed that new floodplain data be placed into the City's C;IS by the City 
Public Works Department using flow information developed for the stormwater 
niaster plan. Floodplain information can be refined over time as land is being 
plmied for cand developed. Detailed or refined floodplain calculations <wd 
estimated boundaries can be established when land-use applications are filed. 

The simificance of floodplain areas is based on the following ranking from 
highest to lowest: 

a. 0.2-foot flood~vay 
b. Land Development Code Section 4.5.80 C.I., C.2. and C.4. (Section 4.5.80 

defines the area along a stream or drain~eway that is to be dedicated for 
stormwder conveyance) 

c, Stream confluei~ce areas 
d. Docun~ented 1996 flood areas that include another resource category (such as 

locally significant wetlands [LSW], wildlife habitat, riparian are% etc.) 
e. 100-year iloodplain that includes another resource category (such as locally 

significant wetlands (LSW), wildlife habitat, riparian area, etc.) 
f, Docu~neiited 1996 flood aseas that includes non-sipificant wetla~ds 
g, 100-yeas floodplain that includes non-significant wetlands 
Sa. Other undeveloped areas with~n the documented 1996 flood 
i. Other undeveloped areas within the 100-year floodplain 
j. Developed areas within the documented 1996 flood areas 
k Developed areas within the 100-year floodplain 

G. Aquifer Recharge and Groundwater 

1. Plmning Strategy 

Corvallis is situated over the Willamette aquifer, a permeable deposit of sand and 
gravel that provides relatively good quantities of ground~vater. To the cvesl, closer 
to the Coast Range, the deposit thins and water yields are much lower. Aquifer 
recharge occurs throughout the basin cand irnpacts tend to be localized. Wellhead 
and aquifer protection programs require an analysis that examines the quantity, 
quality, and direction of the subsurface flows. The planning strategy for the City 

City of Corvallis 11 
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of Gorvallis should be to collect and evaluate existing reports. It is likely that 
protection programs designed for improving water quality for salmon will also 
benefit the groundwater system. 

2. Inventory ApplaoacIh 

The following docments shall be reviewed and evaluated: 

Groundwater Report #17 - Groundwater Data in the Gowallis and Albany 
Area - Oregon Dep&me~~loI Water Resources (ODWR), 19772 

e Prolessional Paper #1424A - Geologic Formation of the Willslmetle Lowland 
Aquifer Syster~i - Unlted States Geological Survey (USGS) 

* Proressional Paper #1424B - Hydro-geologic Formation of the Willamette 
Lowland Aquifer System - USGS 

* Report #99-4036 - Ground\vater md Water Chenvstry for the Willamette 
Basin - USGS and ODWR 

Digital map files are available for all of the reports except the 1972 study 

Developing a local groundwater model is not proposed at this time. 

3. Significmee Criteria 

Areas ide~ltified in the reports as critical or sei~sitive aquifer recharge areas should 
be considered significant. 

fV. HILLSIDES 

Corvallis's "Emerald Necklace" refers to the ring of hillsides that generally defines 
the city's western urban growth boundary. In February of 1983, Corvallis mapped 
and described the resource values of si~%ificant hillsides at the urban fringe, 
including: 

B Loclte Cemetery Hill (r1or.h) 
Deer Run Ridge (northwest) 

e IV Hill (northwest) 
s Timberhill Ridge (norlb central) 
* Forest Acres Hill (central) 
* Witham Hill (central) 

Bald Hill (west) 
Double Hill (west) 

* Philomath-Co1lja11is Hill (west) 
s West Con~allis Skyline Hill (south central) 
o Country Club Hill (south central) 

City qf Corvnllis 12 
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Conrallis also adopted specific comprehensive plan policies for each of these hillside 
areas. Conflicts between urban development and resource values typically are 
resolved through the plcanned development review process. Open Space designd~ons 
were added to the Corvallis Comprehensive Plan. 

In addition to the "Emerald Necklace", the Corvallis 2020 Vision statement 
recognizes the importance of the neltvorli, of "green fingers" or miparim corridors. 
The NMFS 4(d) rule compliance project is studying each of the following perennial 
stream systems that emanate from Corvallis' higher elevation area: 

9 Willarnette River 
* Masys River 
* Dixon Creeli- 
* Sequoia Greek 
* Squaw Creek 
* Oak Creeli- 

B. Integrated Hillside Concept 

NFTAC recognizes that Corvallis' riparian areas contain a series of inter-related 
resource types, including wetlands, vegetation, fish and wildlife habitat, flood plains, 
groundwater recharge areas and the like. Most of Corvallis' perennial streams and 
wetlands are found in the valley floor - generally below 290 feet above meavl sea 
level. Similar to valley riparian areas, Cowallis' significmt hillsides contin clusters 
of natural features identified in the Corvallis Comprehensive Plm, including the 
following: 

* Streams 
* Peremial st~eams 
e Seasonal streams and natural draineewajrs 
* Wetlands (usually, but not necessarilj~, associated with streams) 
e Floodplajns 

9 Significant Vegetation 
* Non-riparian vegetation described in Lists 1,2,3, and 4 of the Oregon Natural 

Heritage Plcm prepared by the Oregon Natural Heritage Advisory Council 
(ONHP, 7998) or the Rare, Threatened and Endangered Species of Oregon 
prepared by the Oregon Natural Heritage Program (K,T&ES, 2001) 

* Natural plant communities and wildlife habitats in non-ripc21-ian areas 
* Ecologcally and scientifically significant natural areas as defined in the Oregon 

Natural Heritage Plan, including Bald Hill 
6 Hazard areas, including 

Landslide areas and alluvial fans 
e Geologic hazards (e.g. fault lines, liquefaction soils, and landslide hazards 
r Wildfire hazard areas 
* Floodplains 

City of Con~allis 13 
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r Undeveloped or partially developed drainage basins (e.g., upland lneadokvs) 
Sensitive aquifers and aquifer recharge areas 

0 Scenic areas, including 
Vistas 

e Viewpoints 
* Gateways 
c Buffers 

Rather than isolate "hillsides" as a separate resource category, the project 
proposes a11 integrated hillside approach that considers Goal 5,  6 and 7 resowce 
areas as follows: 

e Goal 5 scenic, open space, wder md wildlife habitat areas 
0 Scenic (viewpoints, vistas, gateways and buffers) 
s Open space (vegetation, hilltops, higher elevation valleys) 

Water areas (streani corridors and wetlands) 
e Wildlife habitat (wildlife habitat areas, including hillsides, stream 

corridors, wetlands, floodplains, and upland valleys) 
God 6 water quality areas (aquifer recharge areas, floodplains, wetlands, 
seasonal and perennial streams) 

e Goal 7 hazard a r e s  (floodplains, and steep slopes, landslide, earthqualce rund 
wildfire hazard a~eas) 

The intent is to digitally map each of these resource areas in a series of overlapping 
polygons. The comparative value of polygons (i.e., mapped clusters of resource 
values) then would be determined based upon an agreed-upon ranking system. The 
pro.ject team's proposed ranking system is described below. 

C. LimitaQions of Integrated Hillside Approach 

NFTAC noted that several of these resowce and/or hazard areas are found below the 
290-foot elevation level. Most of the hazards asnd resourGe areas discussed above are 
found primarily - but not exclusively - in hillside areas. Generally, lowlands that are 
not associated with riparian areas, wetlands and floodplains are considered buildable. 
Thus, we ~vould not expect lo find many significant Goal 5, 6 or 7 lowland resources 
that are not associated with water resources. Possible exceptions include the 
following: 

e God 5 scenic, open space and wildlife habitat areas in lowland areas 
e Scenic (public viewpoints, vistas (e.g., the Willamette and Masys Rn~ers), 

gateways and buffers) 
Open space (public parlis, cemeteries, golf courses, etc.) 

0 Wildlife habitat won-rip'arian vegetation and wildlife defined in Lists 1, 2, 3, 
and 4 of the Oregon Natural Heritage Plan prepared by the Oregon Natural 
Heritage Advisory Council (ONHP, 1998) or the Rare, Threatened and 
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Endmgered Species of Oregon prepared by the Oregon Natural Heritage 
Program (R,T&ES, 2001)Oregon Natural Heritage Plan (1998) and locally 
significant habitats such as Oak Savanna and Prairies habitats) 

o Ecologically 'and scientifically significant natural areas 
a God 7 hazard areas (earthquake hazard areas; limited wildfire hazard) 

D. Wlhe~-e to Inventory 

In 1983, Corvailis inventoried specific sandstone and volcanic hills and found them to 
be "significant". I-lowever, the 1983 inventory did not address all of the natural 
features that typically are found outside the Corvallis valley floor. 

For hillsides, the project teavn suggests using a contour elevation level to separate 
valley resources froin hillside resources. The "Hillside Elevations" map shows water 
set-vice levels within the Corvallis UGB. The 290-foot elevation level corresponds 
with the beginning of the second water service level and represents the dividing line 
between the valley and the surrounding hills. Therefore, the integrated hillside 
inventory area should include all land above the 290-foot elevation level 

E. What to Inventory 

It is recommended that the following natural features be inventoried and mapped for 
hillside areas above the 290-foot elevation level: 

1. Stream sys-tems, including: 
a. Perennial streams and riparian areas 
b. Internlitlent streams, natural drainageways and riparian weas 
c. Wetlands 
d. Aquifer recharge areas 
e. Floodplains 

Significant vegetation and wildlife habitat? inclarding: 
a Non-ripkan vegetation and wildlife defined in Lists 1-4 of the Oregon 

Natural Heritage Plan prepared by the Oregon Natural Heritage Advisory 
Council (ONHP, 1998) or the Rare, Threatened and Endangered Species of 
Oregon prepared by the Oregon Natural Heritage Program (R,T&ES, 2001) 
Heritage Plan (2001) 

b. Plant communities and wildlife habitats in non-riparian areas 
c. Ecologicdiy and scientificalIji significant natural areas (e.g., Bdd Hill) 
d. Undeveloped or partially developed drainage basins (e.g., upland meadows) 
e. Developed areas 

3, Hazard weas, ialcluding: 
a. Landslide/Slope ha~ard areas including the depositional areas 
b. Geologic fault lines 
c. Soil liquefaction areas 
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d. Wildfire hazard areas 
e. Floodplains 

4. Scenic areas, irnclutding 
a. Vistas 
b. Viervpoints 
c. Gateways 
d. Buffers 
e. Corridors 
C Open Space 

If", Significance RanBGrnag Criteria and Methods 

Four categories of natural and scenic resources were developed for discussion 
purposes. As noted above, the ranking system will be applied to polygons 
represei~ting clusters of resowce values for specific geographic areas. The categories 
follow: 

Cakgory A: Higher Elevation Strew Corlidor System 

The higher elevation stream systems in Cosvallis are composed mostly of intermittent 
streams that feed into perennid streams. In contrast. perennial streaxs are more 
comnon than inter~~ttent  streams on the valley floor. For riparian areas above the 
290-foot elevation level, the inventory conidor for perennial streams was determined 
to be 200 reet. For intermittent streams, the inventory corridor is as follorvs: 

160 acres greater 
80t  - 160 acres 
20 - 80 acres 

less them 20 acres 

Irlventoly Corridor 
(from centel-line) 

200 feet 
150 feet 
100 feet 
50 feet 

These inventosy conidor standasds are the same as the standards established for the 
water-related resources (see section 111. B.2). 

Categony B: Slope Hazard, Wildfire Hazard and High Elevagon Areas 

Management of natural hazards falls under Statewide Planning Goal 7, Natural 
Ilazards, rather than Goal 5 ,  Natxlral Reo~rrces. A rnsljor fador in d e t e ~ ~ n i n g  slope 
stability is the percent of slope. The following ranking system is proposed: 

It is important to distinguish between slope measured in percentage points and slope meastired in degrees. 
A 45' slope is tlie same as a 100% or 1 : 1 slope. Like a 45' slope, a 100% slope rises one foot in elevation 
for each horizontal foot at the base. 
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a, Land absve the 560' elevatiaaa level. Sites above 560' rn elevation laclc 
adequate water pressure for fire suppression purposes. The City has no plans 
to extend urban water service above this elevation. The Hillside Elevtllions 
niap shows several hilltops or ridgelines with areas above the 560' elevation 
level (e.g., IV Hill and hilltops to north, Deer Run &dge and Bald Hill). 
Because of the lack of water service, it would be impmdent to dlow urban 
level development above the 560' elevation level. Many of Corvallis' hilltops 
and ridgelines are also recognized in the Open Space - Hillsides repori (1983) 
as scen~c vistas. These high elevation areas also have value as uiildlife 
habitat. The Hillsides Report and Hillside Elevations Map are available at the 
Corvallis Community Development Department. 

b. A~*eas with potenlid for landsiides (including slopes of > 25Y0) sr earlh 
failures due to earthquaks, including fault movements, or water. Data 
from state produced maps will be used to show a11 known geologic hazards 
related to landslides or related to earth failures due to an ea~quakes ,  
including movement neax the Corvallis fault. The data used will be the 2001 
GIS layers given to Benton County by the Oregon Dep'wment of Geology and 
Mineral Industries as part of the lmpublished report dated June, 2001 and 
titled: Earthqualte Hazard and IFaislc Assessment And Water-Induced Landslide 
Hazard in Benton County, Oregon by Zl~e~inillg Wa~g ,  Gregory B. Gr&am 
and Iavl P. Madin. The results of mapping by DOGAMI and the Oregon 
Department of Forestry identiSying source areas for landslides will be 
incorportlted when they become available. Landslide depositional aseas 
should also be inventoried 'and considered to be poter1tiallj7 hazardous. 

Each area with a potentid to produce lLandslides shalI be mapped by a 
qualified geologst to determine the most liltely path and extent of any 
landslides generated from the identiflied sites. 

It is recoilnnlelided that the City adopt the severity rating used in the 
DOGAMI report (none, low, medium and high.) The areas shown on the map 
with identifiable landslides shall be included in the hgh-risk category. 

c. Undevdoped slopes of greater than 20%- OAR Chapter 660-008-0005 
defines slopes of 25% or greater as "unbuildable" for purposes of determining 
density within UCBs. The 1983 Open Space -- Hillsides report defined steep 
slopes as 20% and greater. The Sol'l Survey ofBenton Coz~nfy (USDA SCS 
1972) often associates slopes of 20% or greater with '"evere" limitations for 
building construction. With this background, the NFTAC recommends that 
all slopes of >20% be delineated with further breaks at 25% and 5096.~ 

d. Areas with high wildlice potential. See Appendix D, Winterbrook 
Memorandum dated September 18, 2001, entitled Corvallis / Urban Wildfire 
k s k  Factors. 

Slope breaks d-ioulcl be mapped at 20%, 2596, and 50% 
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e. Al-eas wit11 medium vvi1dfCit.e potential. See Appendix D, Winte&rook 
Memorandum dated September 18, 2001, entitled Corvallis / Urban Wildfire 
Risk Factors. 

f. Undeveloped Slopes of 30-19%. Although slopes in this category typically 
are not hazardous to build upon, urban design issues such as sidewalk and 
driveway gradients become importaanl whet? de-veloping land in this slope 
category. 

Categoq C: Higher E k u a ~ o n  'BiegeQtion c5;: Wildlife Habitd 

It is recommended that vegetation and wildlife habitat be considered together, 
because the presence of vegetative cover is a primary determinant of wildlife habitat. 
Six basic types of vegetation regimes have been identified in high elevation areas 
within the Corvallis UGB: 

o Prairies (both wetland and upland n1eado.c~) 
6 Oc& forests and savannas 
e Coniferous Corests ("onderosa pine, Douglas-fir etc.) 
6 Other Deciduous forests 

Rrfixed Deciduous-Coniferous forests 
r Iiipaian (see riparian resources discussion pitper) 

1. Wildlife Habitat Assessment (WMA) Method 

The first step in the inventory process would be to describe undeveloped areas 
according to habitat type based on distinct vegetation assemblages. Wildlife 
habitat values associated with these habitat types will then be evaluated using the 
WHA Method. The \NE-IA Method documents the presence and a~~ailabili@ of 
water, food and cover for wildlife; connection with other habitat areas; unique or 
rare occussences of plant and animal species; and disturbance impacts. The WI-IA 
survey will also document species occurrence by strata (e.g., tree, shrub, ground 
cover), plant community composition and seral stage, species dominance and 
cover values, presence and size of snags and similx vegetati~ie characteristics, 
The sanlple WHA field sheets may be modified to reflect vegetation or habitat 
conditions specific to Conrallis, or the importance of upland habitats in the 
hillside areas where access to water is inore limited (Please see Appendix E). 
Sources of additional information to be consulted include Oregon Natural 
Heritage Program records of sensitive and listed plant and animal species, and 
localtl: regional and state vegetation and wildlife surveys. 

One factor that is not directly iileasured in the W A  mehod is the "edge effect" 
that occurs when two or more types of vegetative cover intersect. This issue may 
require additional investigation. 
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2. Proposed RarnMng Stmcture 

a. WHA Score of 80 or greater. Areas with Wildlife Habitat Assessnient score 
of 80 or greater represent intact vegetative regimes that are connected to other 
habitat areas, have a nearby source of water, and provide high quality food 
and cover for wildlife, including rare species. 

b. Areas with known OCCUE-renees of rare plant, ranimall species, or habitats. 
Rare plmt md animal species (including federally and state fisted threatened 
and endmgered species) are listed in Rare, mreatened smd Endangered Plants 
and Animals of Oregon (Oregon Natural Heritage Program, February 2001). 
These species include the following: 

ONHP List 1 - species that are threatened with extinction or presumed to 
be extinct throughout their entire range 
ONlt-IP List 2 - species that are threatened, endangered or extirpated m 
Oregon, but secure elsewhere. Such species are of concern when 
considering species diversity in Oregon. 
ONI-IP List 3 - species for which more information is needed before status 
can be determined but which may be threatened or endangered in Oregon 
or their range 
ONHP List 4 - contains taxa that may be of conservation concern but are 
not presently threatened or endangered. 

e. Locally rare species or habitats. Areas that are determined to be highly 
valued or rare by the CAC as a result of peer review or public input. 
Examples include remnant Oak Savanna and IJrairie habitats. The inventor~~ 
and assessment process shall docun~ent restoration potentid. 

d. WlfZA Score of 45-79, Several Oregon communities have established WHA 
scores of 45 md  greater as a baseline threshold for significance. At this point, 
the project team recornmends that sites with scores in this range be identified 
as in the fourth tier. Typically: sites with W I A  scores ranging from 45-79 
represent partialij7 disturbed vegetative regimes that may be connected to 
other habitat areas and have a nearby source of water. Such sites may also 
provide potential food and cover for rare species of plants and wildlife. These 
sites usuallj1 have moderake to high potentid for restoratio~i or eha12cement. 

e. W W  Scorees bellow 45. Sites with a WZA raiking below 45 typically 
exhibit a high le~7el of vegetative disturbance, have limited or no access to 
water and are isolated from other resource sites. However, such sites may 
have high potential for restoration or enhancement. 

Note: W A  scores are ordinal and scoring thresholds can be adlusted at a later 
date dies data has been collected, the scores are determined, and the competing 
land uses have been considered. 
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Goal 5 Significance and Impact Area Determinations 
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Introduction 

Under the Goal 5 Rule (OAR Chapter 660, Division %3), local governments must inventow 
potentid/Goal 5 resources and then apply criteria to determine which resource sites are 
sQniRcantand which are not. Resotrrce sites that do not qualify as "significant" are not 
subject to the ESEE decision-making process, and are not subject to local Goal 5 regulatory 
programs. 

Uses that conflict with Goal 5 resource preservation oMen have impads that extend beyond 
the resource site itself. For example, significant streams may be adversely aflected by 
development within the riparian area adjacent to but outside the banks of the stream. The 
Goal 5 Rule requires that imp2ctare2s be defined and that the ESEE analysis consider the 
consequences of allowing conflicting development within the impact area as well as the 
resource site itself. 

This chapter describes how Cowaltis and Benton County decision-makers applied the Goal 5 
Rule (OAR) to determine both significant resource sites and their respective impact areas. 
As discussed below, there are three types of significant natural resources: 

1, locally Significant Wetlands (including impact areas) 
2.  Riparian Corridors (including associated wetlands, riparian areas and floodplains) 
3. Significant Vegetation (including tree groves and wildlife habitat vegetative 

subpolygons) 

Natural resource polygons form the mosaics that comprise each of the 16 significant Natural 
Resource Analysis Areas (NRAs or resource sites). Corvallis and Benton County d ~ i s i o n -  
makers decided notto protect portions each NR4 as a result of the ESEE Analysis. (See 
Chapter 6 for a discussion of why certain significant Goal 5 polygons or resource sub-sites 
were removed fronl the Goal 5 Inventory.) Significant Natural Resottrce polygons that 
remained aRer the ESEE Analysis are shown on the Protetecl Goa/SNaturaIRc3sources 
Map. Protected portiorls of each N W  appear on Corvallis Comprehensive Plan Nap and 
Land Development Code District Map. 

Significance and Impact Area Determinations 

The Goal 5 Rule allows local governments to determine and apply local significance criteria 
for riparian corridors and significant vegetation, but prescribes significance criteria for 
wetlands. This section begins with a discussion of wetlands, and moves on to riparian 
corridors and significant vegetation. 

The Goal 5 Rule and common sense require the determination of "impact areas" - or the 
area outside of significant resource sites where additional zoning regulation may be 
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appropriate, in order to reduce impacts from development. The rule offers the foltowing 
direction (OAR 660-023-0400) : 

(3') Determine the impact area. L d  governmen& sha// ddermine an 
impact area for eah significant resource site. The impact arm sha// be 
drawn to inc/u& oPflY the area in which allowed us& cwld adveme/y 
a f f ~ t  the identified reource. The i~npact area defikes the gmgraphic 
h i t s  within w M  1Fa condumt an ESEE analyss for the identified 
sQnifcant resource site. 

The Icrcaticrn and extent of the impact areas for the Natural Fiesource Analysis Areas (NR4) 
are informed by the NaturaIFeatur~ w i n g  Rewe, but were determined ultimately by 
Corvalfis and Benton County decision-makers. The impad area for the boundaries of each 
NRA depends upon the specific type of polygon located at the NRA boundary, as described 
below. 

Wetland "significance" is determined using applicable Division of State Lands 
administrative rules. As noted in the Goal 5 Rule (OAR 660-023-1001, both a Local 
Wetlands Inventory (LWI) and a Locally Significant Wetlands (LSW) inventory must be 
prepared by local governments and approved by the Division of State Lands: 

(3) For areas inside urbkan growth boundaries (UGBsf * * *, /m/ 
governmen& sha/k 
(a) Conduct a I d  wetlands inventory (L WT) using the standards and 
proc&uss of OAR242 -086-0220 through f 42 -085-0240 and adopt the 
L Wd as pa& of the comprehensive p/an trr 8s a /and use rqufation; and 
(15) Determine which wetIands on the L W are "s@nificant wetlands" using 
the crteria adopted by the Division ofstate Lands (DSLf pursuant i% 61RS 
297,279(3] (b f and adopt the lift of significant wetlands as part of the 
compshensive p/an or as a /;Jnd use regulation. 

Winterbrook followd these processes in preparing the Locally Significant Wetland 
Inventory and in identifying locally significant wetlands (LSWs). All LSWs are, by 
definition, are significant. 
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for an LSW inclirdes the 25-foot transition area that surrounds each 
locally significant wetland, This transition area is consistent with the margin of error 
built into the Locally Significant Wetland Inventory process prescr~bed by the Division of 
State Lands (DSL). Since the LSW Inventory is deemed accurate to withhi 25 feet of 
the mapped boundary of the locally significant wetland, the impact area is large enough 
to include the wetland itself plus the 25-foot margin of error. 

Wetlands that appear on the Local Wetlands Inventory (LWI) and do not meet LSW 
criteria, but which are located within a Riparian Analysis Area (RAA), are considered 
significant. Because of the relatively low quality of non-LSW wetlands, and the fact that 
such wetlands are only deemed significant when they are located within a Riparian 
Assessment Area (RAA), no impact area has been assigned (See discussion below). 

2. Riparian Corridor Polygons 
The methodological foundation for the riparian inventory is found in The N8tzlra;l 
F e a t u ~  Scc@ng Pmject RepcnL* As discussed above, the inveiltory was clonducted 
within Riparian Assessment Areas (RAA), which are ddined as follows: 

The Willameae and Maw's River and Streams with Braid& 
Channels: 200' measured horizontally from the top-of-bank of the 
outermost braided channel. If a locally significant wetland is located within 50 
feet of the top-of-bank, the Riparian Assessment Area is measured 
horizontally outwards from the wetland edge. 

Non-Braided Perennial Streams and Intermiaent Streams Braining 
J16Q Acres or mare: 200 feet measured horizontally from the top-of-bank. 
If a locally significant wetland is located within 50 feet of the top-of-bank, the 
Riparian Assessment Area is measured horizontally outwards from the 
wetland edge. 

IntermiEent Streams Draining from 80-360 ACT-: 150 feet from the 
top-of-bank. 

Xntermiaent =reams Draining from 28-80 Acres: 100 feet from the 
top-of-bank. 

Intermiaent Streams Draining Less than 20 Acres: 50 feet from the 
top-of-bank if a discernable channel exists based on field obsewations. 

1 The Oregon Frshwater Wef/andAss~smenfMethrxd~/ugy (OFWAM) was developed for the 
Division of State Lands (DSL) and is used to assess whether or not a wetland meets the 
criteria for a Locally Significant Wetland (LSW). The maps and documents produe4 for the 
LWI are intended for planning purposes and are considered by DSL to be accurate to within 25 
feet. However, wetland boundaries may be adjust& based on a DSL-approved delinatiorr at 
any time. 
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Cowaltis and Benton County have determined that all streams mapped on the Natural 
Features Inventory (2003) are significant. Each stream (whether intermittent or 
perennial) has a numerically defined riparian area that is wide enough to address 
potential impacts from conflicting uses on significant streams. However, Corvallis and 
Benton County also determined that the riparian area beyond the stream's banks were 
themselves significant Goal 5 resources, and defines this integrated resource site as a 
ripria0 corridor. 

Riparian Assessment Areas are usually much larger than the significant riparian corridor. 
Table 2.1 shows the widths of significant riparian corridors based on the drainage area 
of the stream. I n  most cases, potential impacts to the base riparian corridor are 
adequately addressed by Goal 6 (water qualib) and 7 (natural hazard) regulations. 
However, where floodplain areas, wetlands, or connecting riparian vegetation are 
present, the riparian corridor &ends beyond the base corridor distance to allow 
protection of these features. Thus, the riparian corridor functions as its own impact 
area. Because the base riparian corridor is extended to incorporate impacted areas (i.e., 
the base riparian corridor expands to include connecting riparian vegetation and 
associated floodplain and wetland areas), no purpose is sewed by defining a riparian 
corridor impact area beyond the significant riparian corridor resource area as defined in 
Table 2.1. 

Table 2.1 summarizes criteria used by Corvallis and Benton County decision-makers to 
define riparian corridors. As noted above, the Significant Riparian Corridor boundary is 
drawn wideiy to include the required impact areas. 
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Rivers 1 1 1 
W~llamette and Mary s River 
(Mostly Unde\~eloped Urban I Fr~nge 1 Yes Yes 1 
WiillameEe and Mary's River 

/ (Mostly Developed City Yes 1 Yes 1 
1 

/ ~irnitsi I 2 
The Riparian Analysis Area (KAA) is 5 0-200 feet from the top-of-bank. Cantinirous riparian 
vegetation that is connected to a significant vegetation polygon is also considered significant. 
Wetlands that appear on the Local Wetlands Inventory that are not Locally Significant 
Wetlands (LSW), but which are located within the RAA, are considered significant elements of 
the riparian corridor. 

For most streams, the base riparian corridor shown in Table 2.1 includes the local 
stream floodplain, abutting riparian vegetation and associated wetlands. Where 
continuous riparian vegetation extends outside the base riparian corridor and abuts a 
significant vegetation polygon, it is considered part of the significant riparian corridor. 
Similarly, any wetland that appars on the LWI and is within the M A  is considered part 
of the significant riparian corridor. Finally, in cases where the floodplain extends beyond 
the base riparian corridor, the floodplain boundary b ~ o m e s  the boundary of the 
significant riparian corridor. 

For the Willamette and Mary's Rivers, the floodplain extends beyond the base riparian 
corridor in several areas - most notably at the confluence of the two rivers. However, 
riparian vegetation is less likely to extend to abutting significant vegetation along these 
rivers, and wetlands are more likely to be included within the base riparian corridor or 
river floodplain. 

3. S i~ i f i can t  Vegetation Polygons 
Significant Vegeitation, by definition, occurs outside d Significant Riparian Corridors and 
Locally Significant Wetlands. 
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The Natural Features Inventory analyzes and maps two types of vqetation outside of 
Riparian Corridors: 

1. vegetative cover within larger Wildlife Habitat Analysis Areas (WHAs); and 
2. vqetative cover within Tree Groves. Tree Groves may be located within a 

WHA or may be isolated from a WHA. 

Wildlife Habitat Areas are composed of mosaic of vegetative cover types, called "sub- 
polygons". Although tree groves are the dominant cover type in most cases, other cover 
types (shrub or meadow) are also found in WHAs. The WHA assessment focuses on the 
vegetative cover types that contribute to the overall value of the whole wildlife habitat 
mosaic. Each Tree Grove (vegetative cover sub-polygon) within a WHA is also assessed 
for its scenic and social value, I n  c~ntras1', the Tree Grove inventory focuses primar-ily 
on the scenic and social value of each tree grove, both within and outside WHAs. 
Wildlife habitat value was not specifically inventoried for isolated Tree Groves (i.e., Tree 
Groves of one-half acre or greater located outside of WHAs.) 

I n  most cases, the for Significant Vegetation Polygons extends to the outer 
boundaries of the polygon, which includes the driplines of trees within Tree Groves. 

Impacts to wildlife habitat functions and values are considered by creating two levels of 
significance: the "somewhat significant vegetation" category includes two types of 
Significant Vegetation Polygons that are valuable only in relation to Highly Significant 
Vegetation Polygons: 

1. WHA Polygons contiguous to highly significant WHA Polygons; and 
2. WHA Polygons connecting highly significant WHA Polygons. 

Potential impacts to abutting Significant Rparian Corridors are considered by expanding 
the corridor to include riparian vegetation that abuts a highly significant Vegetation 
Polygon. 
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Table 2.2 summarizes criteria used by Cowallis and E3enton County decision-makers to 
define highly and somewhat significant vegetation polygons. 

I Tree Groges ~ d r l " i n  ViHA Bcsr tng m Top 33% 1 
, WHA Polygons contiguous to highly significant WHA 

Polygons 
WWA Polygons connecting htghly sign& 
Grass lalids - natural dry prarfre 
Grass lands - tali grasses and meadow -- 
Emergent/herb wetland or pond 

Natural Resource Analysis Areas ( N M )  

The NaG#rd/ F$e&stu~s Sc~ping Rep81f (2001) recognized the i~~tt?r-re&tionsh/@s that existing 
among different bpes of Goal 5 and 6 resources. For example, riparian areas and wetlands 
often overlap with floodplain areas, and wildlife habitat areas are often associated with 
Cowallis' steeply-sloped and landslide-prone forest& hillsides. 

The N n A C  Scaping Repdalso recognized the importance of integrated management of 
the City's three types of Goal 5 resources: locally significant wetlands, riparian corridors, 
and significant vegetation. This integration is reflected in the City's inventory methods. For 
example, the importance of water to wildlife habitat is recognized by assigning higher scares 
to WHAs with wetlands and streams. Tree groves within WHAs are ranked for both 
aesthetic and wildlife habitat value, whereas tree groves outside WHAs (isolated groves) are 
ranked primarily for their scenic value. 

Because these and many other functional inter-relationships exist and are documentd in 
the Natdrs/Features Inventoy, individual resource subpolygons are groupd into 16 
integrated Goal 5 Natural Resource Analysis Areas (NR4). Only those subpolygons that 
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have been determined to be sgnificantare included in an NRA. For example, a vegetative 
cover type that does meet significance criteria will not be incorporated into an NRA and will 
not be further reviewed through the Goal 5 ESEE process. 

Each IVRA includes a complex of natural features that will be considered as a 'contiguous 
resource site" or "isolated resource site" in the Goal 5 ESE E Analysis. To determine the N W  
boundaries, we generally applied the following criteria: 

1. The Urban Growth Area has been dividd into three geographic subareas: North, 
Central and South. The North Subarea includes NRAs 1-3 and is generally north 
of Chip Ross Park. The Central Subarea includes 11 NMs, The South Subarea, 
which includes two NRAs, is separated by Mary's River from the Central Subarea. 
The prefaces N, C or S denote the subarea where the NRA is located. 

2. Wildlife Habitat Assessment Areas (WHAs) are most common in higher elevation, 
forested hillsides at the outer edges of the Urban Fringe. The 1983 Cowallis 
Comprehensive Plan refers to this ring of hills and uplands as the "Emerald 
Necklace.'The size of several significant WHAs has been reduced through the 
initial ESEE Analysis process leading to acceptance of the Draft Preferred 
Scenario. Therefore, WHAs helped to determine NRA boundaries in No&h and 
West Central Cowallis. 

3. Primary Roads were used to define and separate NRAs in several instances at the 
mid- to lower elevations. Roads are often located at the base of hills and/or 
create a recognized landmark to aid citizens in locating NRAs. 

4. Rivers were used at lower elevation to separate several NRAs. The Willamette 
River actually forms most of the eastern UGB, and Mary's River separates the 
two southern NRAs from Central Cowallis NRAs. 

5. Drainage basins were used to determine NRAs at mid- and lower elevations; 
streams and wetlands that drain to them are the most significant natural 
features. WHAs are less numerous and smaller at mid- to low-elevations and are 
less useful in determining NR4 boundaries. 

The NWs are divided into three categories based on their proximity to the City Limits. 

= Five NRAs are located entirely or mostly outside the City Limits (Chip Ross - 
Vineyard Mountain, Jackson Frazier, Lewisburg, Bald Hill, and Airport). 

= Seven NRAs are split more or less evenly by the 
Sequoia Creek, Oak Creek, West Wills, Dunawi 
Confiuence), However, most of the natural feat 
within the Urban Fringe. 

City of Cowallis Natural Features Project 
Draft ESEE Analysis Chapter 2. Goal 5 Significance and Impact Area Determination 
Prepared by Winterbrook Planning 
August 2004 Page 2-8 



Only four MRAs are within or mostly within the Corvallis City Limits (Timberhill, 
Dixon Creek, Village Green, and Riverfmnt Central). 

These figures support what is evident from reviewing the Natural Features Inventory Maps: 
most of the natural features are located outside the City Limits, where urban development 
has not yet occurred. 

City of Corvallis Natural Features Project 
DraR ESEE Analysis = Chapter 2. Gaal5 Significance and Impact Area Determination 
Prepared by Winterbrook Planning 
August 2004 Page 2-9 



udmhtin of A~II&; Systems 
- 

by Derek B. Booth and C. Rhett Jackson 
October 1997 

ABSTRACT 

Using continuous hydrologic modeling we have 
evaluated detention ponds des'ied by 
conventional event methodologies, and our 
findings demonsme serious defidlencie8 In 
actual pond p m f h m ~ c e  when to 
their design goals. Even with best eEbrts at 
mitigation, the sheer mgnhde. ofdewlopment 
activities falling below a level of regulatory 
Cuncern suggest9 that increased rMotmB loss 
will invariably accompany dm10pment of a 
waiershed. W- a bettw UbderhdQ of 
the critical processes that lead to degddorg 
some downstream aquahc-system damage is 
probably inevitable without limiting the extent 
ofwatershed development itself. 

To understmi the potentially degrading e E M s  
of & ddopment wnd the gotential for 
mitigation, both areas - upland and riparian - 
must be considered in turn. 

-p. 1077 

&mmw@r detdon  is a p d d s r l y  
wi&spPead appii 'd~n that promise$ @ 

substantive improvements, but d l - t d  it 
fds tu achieve even the most limited of 
o@dve8. 

Mdf~uatio~u of the land surface during 
u b i d a q  pduce  changes in both the type 
d t h & l l q @ d e o f d ~ * ' F h e s e  
dmigm i i d t  h m  WgeWion cI&n& soif 
impctidn, &t&g and drdhg, aria m y  
eovdng%he Iand Edace w i ~  imperyious m% 
4 roads. The W o n  

' Compacted, strip@, or 
paved-- soil also has lower storage volumes, 
and so even if precipitation cm infiltrate, the 
soil r d  surface saturation more tapidly and 
more frequently. ~sBortop1 o w r k d j h  or 
~ W O  owlad f low @ume and -id, 
1978) is introduced into areas that formerly may 
have generated runoff only by subsurface flow 
p m s s e s ,  particularly in humid areas of 
g e n d i y  low-intensity rainfall such as the 
Pa~ific Norbest. 

- pp. 1077-1078 

Changes in upland mff pmcesses, @ d ~ l y  
from a predominantly s u h q f i i e  flbw reghe to 
a predominantly surface flow regime, alter not 
only the magnitude of discharges but dm the 
delivery of sediment to the slrmm network. 
Wmth w d d  flow, fine sediment is moved into 
c h e b  throughout the par; when m p I d  
with W-cover changes. the sediment load can 
increase by many ordersersof manoa~de CWolman 

sediments sigoifcdy alters the &ent size 
 on of p e l  e ( e . g . ,  Caning, 
1984; Iobm and Carey, 1989), w- 

(recognized as ewly 
as Ellis, 1936; also Hawkins et d. 1982; Cut, 
e f d ,  1986; Chapmaq 1988;~a&anetk., * 

1992; Weaver and Garman, 1994). 
- pp. 1078,1080 

At the end of t h i s  causal chain of upland, 
riparian, and channel changes lies the 
degwbtion of h-stmm biological M m  that 
so o h  motivates rdmbilitatim &rts (Km, 
1996). In the P&G Northwest, m y  of these 



efforts rn fbcwed on enhancing populations of impcwdmests, A similar relation between 
madrornow &IW in I o w l d  strams. These habitat quality dF&ive ~ ~ o u s  area has 
fish depend on a particular cumbinstion ofwater dso been sm'h irPetlands of this w o n  (Booth 
d sediment fluxes to maintain favorable and ReineIt, 1993) 
channel conditions. Because land-use chaage in - p. 1083 
a wsrtahd a k a  tho56 @rqs&ing 
flow regime etnd chamel amQmtiqn no 
l o w  tend to 6wr salmonids (Booth and 
Fumtmbrg, 1994), a d  thus most 
tdub411itation efforts tbai ad- only the in- 
stream symptoms of these w s t t d e d  changes 
are unlikely to succeed (Roperstd ,  1997)- 

- p. 1080 

THE RELATIONSHP BE- 
UBBANEATION AND AQUATIC-SYSTEM 
DEGRADATION 

The simulations assumed no on-site detention of 
S t O m l ~  runoff under ameat conditions, 
became almost no dwelopmtlt in this region 
bad yet: been mnstmcted with hydrologidly 
significant detention volumes w h  these 
obsemtbm were d e  (198B-1992). 

-p. 1082 

A surprisingly good wmhtion em- 
bemem observed he l s@@tyand 
w ~ ~ a n ,  bek-by 
W e E e c t i v e  i m ~ o u s . ~ ~ r  by the 
magnitude of simulated flow incrmes. The 
o b d p n s  here show that &sewed htabiility 
is all-but d i q h w  where the contributing 
e f f ~ ~ p e w i o u s  weapaea&ge exceeds a 
d w  low level: at d u e  of abut 10 percent 
(dashed vertical h e  i n F i w  4) drsauaraat . .  es 
between observed stable and unstable reaches 
h o s t  perfidy. 

-p. 1083 

The level of degmbtiun cJmngm markfly at 
about &10 permat E M  (Figure 51, ,wept a few 
sites wi@ mas of signi&nt upstream 

These r d t s  &how remarkably clear. .and 
conshiat trends in aquati~sysystm d e m o n .  
In western Wadbgm,  and likely b ather 
humid @04$,as Tiell apprmdmately 10 
p e r ~ ~ v e i m p e r v i a w a r e s i n r r ~ B d  
typically y i d h  dsaeodle ,  and prob&ly 
irreversible, loss,of aqystiosy st- functi& 
Even lower ievels of &an developm@ 

d e g m h t h  @ W t i v e  water bqdies 
& a r ~ b u t I w s ~ g u i t n t i ~ ~ d e g r e e  
of loss tbro@,~ the symm a a a h .  

- p. 1084 

ON-SITE DETENTION AS MlTIGATTON 
FOR URBAN DEVELOPMENT 

The aeiuul perfmmance of R/D ponds, however, 
d e p e n d s o n t h e ~ t o t w ~ ~ m . T h e  
first is one of design-: bow mnp1e$el~r do 
we. want the to mimic predmelopment 
runoff can&i;ons? The second is one of design 
ma&sis: how awmtely does our hydtologi~ 
model predict true performance, so that the 
constructed W t y  actually achieves the 
intended rnmqemmt policy? 

Policy: D d g q  PMormance. R/D ponds am 
achieve either of two I d s  of d d g a  
perfbm- depdbg  on the desired balance 
between achieving dmmtmm protection and 
the cost ofthat protedon. A@ the 
classic (and mdy) goal 0fRm miti- 
& to * p0stdmIopmeatpeaR 
&charges at @irm1oppment  lev&. Even 
ifthis goal is,whiewd mccew611y, bwwer, 
the aggregate m t b a t  such Bows o q y  
the b e 1  m s t b e a e  because the o v d  
volume of runoff is geatw. 



Incontrast, atkdons&u&dseeksto 
mintah the postddopment dudon of all 
sediment-transporhg d i w ~  at 
predevelopmmt levels. -on standards am 
motivated by a desire to avoid pot* 
dimption to the mrrveying chamel itselfby not 
allowing increased sediment transport. Witbout 
i-on of m o e  however, the t d  volume 
of ruraoff increases in the postdevelopment 
cundition, md so durations cannot be matched 
for dl discharges; at some level the "excess" 
water must bereleasd. This is accomplished by 
determining a ttrreshoid discharge bdow whia 
Aimeat transport in the receiving channel #d 

11ot m r .  Tbb determination can be mads by 

b a d  on stream hydraulics and sediment size 
@ u f b g t g t o n  and Montgomery, 199997) or can be 
applied as a "generic" standard b e d  on pre- 
development d i ihmge~  

- pp. 1084-1085 

Analysis: Choice of Model, Having determid 
a design standard, a p a r t i d  hydrologic model 
must be used during the deign analysis. The 

is critical, because model predictions of 
pre- and post-development runoff determine the 
size aad mnfigmtion of the detention facility. 
Use of a 24-hour Soil Consewation Service 
(SCS) C u w - N u m k  method, typidIy the 
Santa Barbara UrbmHydrograph method, or 
SBUH, has been standard practice moss much 
of the Pacific Northwest since 1990 despite its 
poor corrdation between assigned and 
calibrated cwve numbers (Hawkins, 1984) and 
the inability of any event-based mode1 to predict 
awmatdy a contirmous p m s  such as mff 
(Ehrlreretd, 1991). Al tdves to the  SCS 
method have produced promising results, 
psrtidarly the King County Runoff Time 
Series program (KCRTS; King Countg, 1995). 
It is a relatively simple hydrologic analysis tool 
with nearIy dl of the aumercy and vmatilhy of 
the C O ~ U S  M n a n o f f  model, 
Hydrologic Shulation Progrtp+FORTRAN 
@SPF), on which it is based. 

-p. 1085 

m 
latchingpre- and ( 

bvelopment ~flow durations i s  a far morj- L 
lalle&ng task thao simply matching flu 
aks, because the total IPOIIIIIIC of runoff araUmu 
)m a given storm is greater and so must be. 

have cansidered two modehg approaches for 
~ g ' ~ s  ~ 5 ~ 1 o e d - ~ ~ c e  h the 
absence idfinWmkbtl:; nsingm appmnt "OW- 

" o r F & e ~ ~ ~  
using KmTS dd& 

p r f o m d d  as an ex#didt gd.a3iri either me,  
ailymdesigll*nieetsaL.~ 
standard will e d y  me& a peak mdard a 
well. 

1 -p. 1086 

CONCLUSION: WTIGATION USING ON- 
smo-~ 
Cost of BWgaiha Effective runoff mitigation 
i n t h e ~ c N ~ ~ t o ~ p a r a d  
VO~WIES 3 to a.muth as 14 -timeters 
V i ' 6 ) .  Wlth a s b c w  berms, mmd -*- 
Mitybaj,~ EKmtlml "7s 
ass @of 7). T'h~hose 

are "k> not stomrtter pods, and although 
fully jwdWle fiom a hydrologic standpoint 
they am unlikely$o be h i l t  except in the most 
tmatd of wnomic and social climates. 

mcept of a "duration standardn inlplies 
i s tew of a discharge below which w 

lease of urban-kead runofFvoh~m~ For 
gretpreI-M siram cbanoelq tbk threshold 
discharge. is real and can be determined on s 
site-specific or generic M s .  In sand-bedded 
channels, however, the threshold of sediment 
motion OCCLUS at impracticably low discharges, 
and so increases in the net transport of bed 
material is virtually unavoidable is such 



systems. We h v e  not investigated the 
c a m q u ~ s  of such a mndition in smaII sand- 
bedded d m  streams but s p d a t e  that they 
may be locally severe. 

- pp. 1087-1088 

effects, but they do display a mtemrthy 
accwnulation of physical and bio1ogid effects 
once this fraction of a watershed is covefed by 
EM. On-site detention is an appealing and 
widespread strategy for mitigating these effects, 
but very d c t i v e  and so costly standards may 
needtok,mettopratect@cq~in  
urbadhg areas. Even though thin study has 
considered only this om mitigation strategy, 
substantial difficuIties are revealed. 

detention facilities give a Mse sense UP 
sccomplis hment, a d  wlatoly  threshold 
designed to avoid ecoaomic hardsh fm ma 
projects may nwerhiess dIow subantia 

4 .  

urbmzma are probably beyond our best 
efk@to.fuliycomctthem,aadwiaome 
do- loss of  ern @nctio.n is 
probably inevitable at-ow pr&t ld of 
und-. Unless we can develop a more 
precise, pctess-based undwtmdhg of how 
d t d  ~~~~ produd d m e d  stream 

we pr~babiy will not ~ k e  genuine 
protection without h&hg the extat of 
dmlapmmt its& a stmtegyth4 is,bhg used 
with hmmsiug fmpency in this region's 



uroperry Account uetairs rage 1 01 I 

Account Informatio~l 

Acclount 8: 153393 

Map/Tax tor: 12510C000200 Market Land: $ 277,324 
Acreage: 10.72 Market Structu~e: $ 0  

Properv Class: 6.30 Specially Assessed Land: $ 2,099 
Tax Code Area:: 0901 Total Real Market Value: $277,324 

Assessed: $ 2,099 

Situs Address: UNF\SSIGNED Exemption: $ 0  
CORVALCTS, OF" Net Taxable: $ 2,099 

WASHEVSKL FOREST JR 
P 0 BOX 981 CORVALLTS., OR 99339 USA 

SCHABERG JOHN STEPHEN 
P O BOX 781 CORVALUS, OR '37339 USA 

EVASHEVSKI WREST 3R 
P O BOX 781 CORVALLIS OR 97339 USA 

Sales Information 

1 26615-90 08/24/1990 $ 100,000 OSU FOUPJDATON 

Bentan Coun~ty Assessor's Office r 205  NW 5th St. a Carvallis, OR 97300  r 541.766.6855 



rage I or 1 

07/01/2003 to 0613012004 BENTQN CQhlNrY PROPERTY TAX STATEMENT 
110 SW 4TH STREET CQRVALLIS, 08 99333 

ACCOUNT NUMBER, 153373 
SlTUS ADDRESS: UNKNOWN SlTUS 

PROP CLASS. 640 
PROP TCA, 0901 

PROP MAP: 1251 OS000200 

LAST YEARS TAX 

ACRES: 10.72 Corvallrs SD 509J 
L~nnBentorr CC 
L~nnBentonLincoIn ESU 
Local Optton 200CI-Corvall~s SD 509J 
Education Totals 

FVASHFVSKI FOREST JR ETA[. 
P O  BOX 761 
CORVALLIS. OR 97339 

Benton County 
Bentor? Co~rntv bibratv 

YEAR city of~otvaii'rs 
100.00 Local Option 1999-Eenton County 

n nn Local Optton 200j-Benton Countv 

VALUES 
RMV LAND 
RNlV STRUCT 
RNN TOTAL 

LAST YEAR 
141,099 00 

0 00 
141,099 00 

" "V 

146,100,00 Genera\ Government Totals 

425 00 Bonds Clty of Corvallis 
Bonds Cot-.+aNis SD 2003 

425.00 Bonds Corvallis SD 509J 
Bands LinnEenton CC 

oo Bonds -Other Totals 

SAV TOTAL 

AVR TOTAL 

EXEMPTIONS 

MET TAXABLE 

WEB SITE hltp !~www co benton or uslassessi 

Potential Tax Liah~lity POTENTIAL TAX LIABILITY 

2003 - 2004 TAXES 

If a mortgage company pays your taxes, 
this statement is for your records only. 

TOTAL TAXES OUTSTANDING 
TOTAL TAX (Afl'er Discoirnt) 

Full Pavment with 213 Pavment with 113 Pavment with 
3% Discount 2% biscount NO ljiscoont 

6 73 4.54 2.32 .............................................................................................................................................................................................................................................................. 
C u t  Here PLEASE RETURN THIS PORTION WlTH YOUR PAYMENT Cut Here 

ACCOUNT NUMBER: 153373 
INCLUDES DELINQUENT TAXES OWIbI6. If ANY 

Full Payment Enclosed .................. Dtte: 11i15f2003 
or 2f3 Payment Enclosed ............... DLI~: 1211 512003 
or 1!3 Payment Enclosed ............... Dtle: 11 i f  512003 

DISCOUNT IS LOST & INTEREST APPLIES AFTER DUE DATE 8 f,lari~n$ addreqs 
1 Ichange on hack 

EVASHEVSICI FOREST JR ETAL 
P O BOX 781 
CORVALLIS, OR 97339 

Please make checks payable to 
Betrton County Tax Collector 

11 0 S W 4th Street 
Corvallis. OR 97333 



07/03/2008 to 0813012009 BENTON COUNTY PROPERW TAX SSTATEMENT 
'I 10 SVtI .ICft.B STREET CORVARRIS, OR 97333 

ACCOUNT NUMBER. 3 53373 
SITUS ABDRESS UNASSIGNED CORVALLIS, OR 

LAST YEARS TAX PROP CLASS: 640 

PROP TCA 0901 

PROP MAP: 1251 0C0002QO ACRES: 10.72 Corvallis SD SOBJ 
Corvallis SD S09J Local Option 
L~nnBenkon CC 
L~nnBentonLincoln ESD 
Educat~an Totals 

EVASHEVSI<l FOREST JR 
P O B O X 7 8 t  
CORVALLIS. OR 99339 

Benton Coiinty 
Benton County Libraiy 

YEAR Benton County Soil & Water D i ~ t  
277 324 00 T;&y of Co~vallib 

0 00 Local Option 2008 Benton County 
277.324 00 G e n ~ a l  Government Totals 

VALUES 
RMV LAND 

LAST YEAR 

RMV STRUCT 
RMV TOTAL 

2.099.00 Bonds City of Corvallis 
Bonds Corvailrs SD 2003 

2,099 00 Bonds Corvallis SD 509J 
Bonds L~nnBenlon CC 

0 00 Bonds - Other Totals 

SAV TOTAL 

AVR TOTA b 

NET TAXABLE 

'TAX COLLECTOR 

WEB SlTE h t t p ~ i ~ ~ ~ n w i  co.henton or rrsiassesbi 

Potential Tax Liability: POTEt4TIAL TAX LIABILITY 

2008 - 2009 TAXES 

TOTAL TAXES OUTSTANDING 
TOTAL TAX (After Discount) 

Full Payment with 213 Payment with t i 3  Payment with 
5% Discount 2% Discount No Discotint 

3541 23 85 12 17 
...................................................... .......................................................................................................................................................................... 

Cut H a e -  PLEASE RETURN TWlS PORTION WiTW YOUR PAYMENT Ciii Here 

ACCOUNT NUMBER: 153373 
INCLUDES DELINQUENT TAXES OWING. IF ANY 

Full Payment E~lclosed ............... Due: I I I1 512008 
or 213 Payment E nciosed ............... Due: 11/15r'2006 
or 113 Payment Enclosed ............... Due: I 1 Il5i2008 

OlSCOUNT IS LOST 8r INTEREST APPLIES AFTER OWE DATE 

EVASIHEVSKI FOREST JR 
6" 0 BOY\ 781 

Mailing addless 
I 'chanqe uii bark 

Please make checks payable to: 
Bellton Couklty Tax Callector 

110 SW 4th Street 
Carvallis, OR 97333 

Enter Payrnent ii171ciliiit 

% 

CORVALLIS. OR 97339 



Page 1 of 1 

Account Pn&rmaeon 

Accaarnt 8: 153407 

PSapfTax Lot: 125iOC001000 
Acreage: 25.88 

Proper& Class: 100 
lax Cade Area: 0901 

Situs Address:: UNASSIGNED 
CORVALLIS, OR 

Mar-ket Land: 8 1,708,080 
Market Sbucti~re: $ 0  

Speciaily Assessed Land: 8 0 

Totaf Real Market Val~le: $ 1,708,080 
Assessed: g 528,797 

Exemption: 8 0 
Net Taxabfe: $ 528,797 

Owner information - 
Owner SCI-IABERG J STEPHEN,fR 

4751 LONG RIDGE PL MARANA, AZ 85653 USA 
Taxpayer SCHABERG 3 STEPHEN,TR 

4751 LONG RIDGE PL MARANA, AZ 85653 USA 

No 11-riproveme11t 11-tb1.1nation Locatecl 

- Sals Information 

Benton County Assessor's Qffice @ 205 NW 5th St. a Corvallis, OR 97300 r 5.61.766.6855 

11ttp /!tt?ww co bents11 or us/assess/scri plslproperty detail pltp"t=p&icl-l53407 



0910112008 to OfiI3012009 BENTON COUIVW PROPERTY TAX STATEMENT 
$40 SW 4TM STREET CORVALLIS, OR 97333 

ACCOUNT NUMBER. 153407 
SITUS ADDRESS: UNASSIGl9ED CQRVALLIS, OR 

LAST YEARS TAX PROP CLASS: 100 

PROP TCA 0901 
PROP MAP: 12510C001000 ACRES: 25 88 Corvall~b SD 509J 

Corvallls SD 509J Local Option 
L~nnBenton CC 
1.innBentonLincoln ESD 
Education Totals 

SCHABEHG J STEPiiEN. TR 
4751 LONG RIDGE PL 
MARANA. AZ 85653 

Benton Coi~nty 
Benton Coi~nty Library 

YEAR Benlon County Soil & Water D id  
I 708 080 00 Ciy  of Corvallis 

00 Local Option 2008 Benton County 
1,708,080 00 General Government Totals 

VALUES 
RMV LAIilD 
RMV STRUCT 
RMV TOTAL 

LAST YEAR 
2.029,199.00 

a 00 
2,029, f 99.00 

0 00 Bonds City of Corvallis 
Bonds Corvailis SD 200'3 

528,737.00 Bonds Corvaliis SD 509J 
Bonds LinnBenton CC 

0 00 Bonds -Other Totals 

SAU TOTAL 

AVR TOTAL 

EXEMPTIONS 

MET TAXABLE 

TAX COLLECTOR 

WEB SITE http Yvmw co benton or t~slasbe.~b/ 

2008 - 2009 TAXES 
2007 - 2008 DELINQUENT TAXES 

'TOTAL TAXES OUTSTANDING 
TOTAL TAX (After Discount) 

Full Payment with 213 Payment with l i3  Payment witl? 
3% Discount 2% Discount No Discount 

12.920.45 t 0.007.69 7,064,26 .............................................................................................................................................................................................................................................................. 
Cut. Here PLEASE RETURN THIS PORTION WITH YOUR PAYMENT (::<it Here 

ACCOUNT NUMBER: 153407 
INCLUDES DELINQUENT TAXES OWING. IF ANY 

Full Payment Enclosed .................. 8ue: I 1 i l5i2008 
or 213 Payment Enclosed ............... Due: 1 1 il512008 
or $13 Payment Enclosed ............... Due: 1 111 512008 

j 1 kloil~n~c addless 
chancie on hack 

DISCOUNT I$  LOST & INTEREST APPLIES AFTER DUE DATE 

SCHABERG J STEPWEN.TR 
4751 LONG RIDGE PL 

Please make checks payablo to: 
Bentan Cour~ty l a x  Collector 

1 I 0  SW 4th Street 
Corvallis, OR 97333 

MARANA. AT 85653 



Page I of 1 

0710412003 la 0613012004 BENTON COUNTY PROPER7Y TAX SWTENIERIT 
4-10 SW 4THi STREET CORVALLIS, OR 97333 

ACCOUNT NUMBER. 153407 
SITUS ADDRESS: UNKNOWN SITUS 

PROP CLASS: 100 
PROP TCA. 0901 

PROP MAP: 1251 OCOOI 000 

LAST YEARS TAX 

ACRES: 25.88 Corvall~s SD 509J 
LinnBonton CC 
LinnBentonLir~coln ESB 
Local Option 2000-Corvallis SD 500J 
Education Totals 

SCHABERG J STEPHEN,TR 
2535 S W L/VWI?"ESiDE DR 
CORVALLIS. OR 97333 

Benton County 
Bentort County Libraty 
Cay of COI-vailis 
Local Option 1999-Bentan County 
Local Option 2002-Benton County 
General Government Totals 

VALUES 
RNIV LAND 
RMV STRUCT 
RMV TOTAL 

LAST YEAR 
1.294,000.00 

0 00 
1,294,000.00 

THE3 YEAR 
2,294,000 00 

0 00 
1.294.000 00 

Bonrls City of Corvallis 
Boncls Corvallis SD 2003 
Bonds Corvailis SD 509J 
Bonds LinnDentun CC 
Bonds -Other Totals 

SAV TOTAL 

AVR TOTAL 

EXEMPTIONS 

NET TAXAE1LE 

ASSESSOR (542)766-6855 

I IF a mortgage company pays your taxes, 

TOTAL TAXES OUTSTANCXNG 
TOTAL TAX (After Discount) 

Full Payment with 213 Payment with 113 Payment with 
3% Discourit 2% Discount No Discotrnt 

7.540.60 5.078.89 2.591.27 ............................... -....... ............................................................................................................................................................................................ 
Cut Here PLEASE RETURN THIS PORTION WITH YOUR PAYMENT c u t  

ACCOUNT NUMBER: 153407 
INCLUDES DELlNQUENT TAXES OWING. IF ANY 

Full Payment Enclosed ................ A e :  1 I 11512003 
or 213 Payment Enclosed ............... Doe: 1 11 1 5!2003 
or 113 Payment Enclosed ............... Due: 1 l /I 512003 

DISCOUNT 1% LOST & INTEREST APPLIES AFTER DUE DATE I I hlcritrng adiitzs; 
change on hack 

SCWABERG J STEPHEN.TR 
2535 SW WHITESIDE DR 
CORVALLIS. OR 97333 

Please make checks payable to: 
Bei-rton County Tax Coliector 

I j 0  SW 4th Street 
Corvallis, OR 97333 



07/04/2004 tro 08130/2005 BENTON COUNPV PROPERTY TAX STATEMENT 
l l i O  SW 4TH STREET CORVALLIS, OW 97333 

ACCOUNT NUMBER. 153407 
SITUS ADDRESS: UNKNOWPf SfTUS 

PROP CLASS: 100 
PROP TCA. 0901 

PROP MAP: 1251 OC001000 

SCHABERG J STEPHEN TR 
2535 SW WHITESIDE DR 
CORVALLIS. OR 97333 

VALUES 
RMV LAND 
RMV STRUCT 
RMV TOTAL 

SAV TOTAL 

ACRES: 25 88 

LAST YEAR 
1.234,000.00 

0 00 
1.294,OOO.OO 

AVR TOTAL 456,145.00 

EXEMPTIONS 0 00 

NET TAXABLE 456,145.00 

LAST YEARS TAX 

Corvall~s SD 509J 
LinnBenton GC 
LinnBentonLincaln ESD 
Local Option 2000-Corvalli$ SD5UQJ 
Education Totals 

Benton County 
Benton County Library 

THIS YEAR City of Corvaliis 
Local Option 2004 Benton County ' '~ '~~ General Government Totals 

999'999"00 Bonds Cdy of Corvallrs 
00 Bonds Corvallis SD 2003 

Bonds Corvdllis SD 509J 
469,823.0~ Bonds LinnBentm CG 

Bonds -Other Totals 

WEB SITE htlp llwww co benton au udaiiassesoi 

2004 - 2005 TAXES 

If a mortgage company pays your taxes, 
this statement is for your records onfy. 

TOTAL TAXES OUTSTANDiNG 7.759 23 
TOTAL TAX (After Discount) 7,526 45 

Full Payment with 213 Paynlent wit11 113 Payment wit11 
3% Discount 2% Discount No Discount 

7,526.45 5.069. 36 2,586.41 .............................................................................................................................................................................................................................................................. 
Cut Wrie PLEASE RETURN PHIS PORTION WITH YOUR PAYMENT ('tit Weir 

ACCOUNT NUIvIBER: 153407 
INCLUDES DELINQUENT TAXES OWING. IF ANY 

Full Payment Enclosed .................. Due: lZIi512004 
or 2/3 Payment Enclosed ............... Due: 1 111 512004 
or ff3 Payment Enclosed ............... Due: 1 ill 5!2004 

DISCOUNT IS LOST & INTEREST APPLIES AFTER DUE DATE 

SCHABERG J STEPHEN.TR 
2535 SW WHITESIDE DR 
CORVALLIS, OR 97333 

Please make checks payable to: 
Be~rton County Tax Collector 

110 SW 4th Street 
Gorvallis, OR '37333 

h t~ l~ l~ng  3ddress 
1 \change on hark 

Enter Pavmeilt Atnount 

$ 1 
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0710112005 Po 0613012006 BENION COUNW PROPERTY TAX SSli9TEMENT 
$10 SW 4TH STREET CQRVALLIS, OW 97333 

ACCOUNT NUMBER, 153407 
SITUS ADDRESS: UNKNOWN SITUS 

PROP CLASS: 1 00 

PROP TCA. 0901 

PROP MAP: i 251 OCOOl 000 

LAST YEARS TAX 

ACRES: 25.88 Gotvall~s SD 509J 
L.innBenton CC 
LinnBentonLincoln ESC) 
Educatiot-, Totals 

SCHABERG J STEPHEN. TR 
2535 SW WHITESIDE DR 
CORVALLIS, OR 97333 

Benton County 
Bentor? County Library 
Benton County Soil & Water Dist 

VALUES 
R W  LAND 
RMV STRUCT 
RMV TOTAL 

THIS YEAR City of Coiuallis 

999,999.00 Local Option 2004 Benton CounQ 
0 00 General Governnlent Tolals 

LAST YEAR 
999,999.00 

0 00 
999,999.00 999,999.00 

Bonds Ctty of Corvaltis 

0 00 Bonds Corvatlis SD 2003 
Bonds Corifalfis SD 509J 

483,924.00 Bonds LinnBenfon CC 
Bonds -Other Totals 

0 00 

SAV TOTAL 

AVR TOTAL 

EXEWIPTIONS 

NET TAXABLE 

2005 - 2006 TAXES 

TOTAL TAXES OUTSTANDING 
TOTAL TAX (After Discount) 

Full Payment with 213 Payment with 113 Payment with 
3% Discount 2% Discount No Discot~nt 

7.423.57 5.000.07 2.551.06 .............................................................................................................................................................................................................................................................. 
r u t  He, e PLEkSE RETURN THIS PORTION WITH YOUR PAYMENT r-ut Here 

ACCOUNT NUMBER: 153407 
[NCLUDES DELINQUENT TAXES OWNG. F ANY 

Full Payment E~tclosed .................. Due: 11  11 512005 
or 213 Payment Enclosed ............... Due: 11 11 512005 
or 113 Payment Enclosed ............... Due: 1 11 1512005 

j , Mall~ng srldress 
chanrie or! hack 

DISCOUNT I$ LOST & lNTEREST APPLIES AFTER DUE DATE 

SCHABERG J STEPHEN.TR 
2535 SW WHITESIDE DR 
CORVALLIS. OR 97333 

Please make checks payable to: 
Beriton Coullty Tax Collector 

110 SW 4th Street 
Corvallis, OR 37333 
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07/03 12006 to 0613012009 BENTON COUNTY PROPERTY TAX STATEMENT 
110 SW 4TH STREET COBWILLIS, OR 97533 

ACCOUNT NUMBER. 153407 
SITUS ADDRESS: UNASSiGNED CORVALLIS, OR 

PROP CLASS 100 
PROP TCA. 090 1 
PROP MAP, 12510C001000 

SCHABERG J STEPHEN.TR 
2535 S W WI..IITESIDE DR 
CORVALLIS. OR 97333 

VALUES 
RNIV LAND 
RMV STRUCT 
RMV TOTAL 

ACRES: 25.88 

LAST YEAR 
999,999.00 

0 00 
999,999.00 

SAV TOTAL 0.00 

AVR TOTAL 483,924.00 

EXEMPTIONS 0 00 

NET TAXABLE 483,424.00 

LAST YEARS TAX 

Co~vallrs SD 509J 
LinnBentan CC 
Lit~nBentonLincoln ESD 
Edi~cation Totals 

Benton Coimnty 
Bentol-I Coiir-tty Libra1 y 
Benton Coiinty Soil E: Water Dist 

THIS YEAR City of Corvaliis 

999,999,GUS Local Option 2004 Benton County 
0 00 General Boverntnent Totafs 

999,999.00 
Bands C~ty of Corvall~s 

0,00 Bonds Cotvailis SD 2003 
Bonds Corvalfis SD 5093 

498,442.00 BonddinnnBentun CC 
Bonds - Other Totals 

o 00 

WEB SITE, h t t p ~ I / w /  co.benton.or.itdassessi 

2006 - 2007 TAXES 7,825 14 

TOTAL. TAXES OUTSTANDING 7,825.14 
TOTAL TAX (After Discount) 7.590 39 

Full Payment with 213 Baynrent with 113 Paylne~lt will? 
3% Discount 2% Discourrt No Discount 

7,590.39 5.112.42 2.608.38 .............................................................................................................................................................................................................................................................. 
Lut Hale PLEASE RETURN THIS PORTION WIT13 YOUR PAYMENT Cot Heie 

ACCOUNT NUMBER: 153407 
INCLUDES DELINQUENT TAXES OWING. IF ANY 

Full Payment Enclosed ................. h: 1 Ill 512006 
o r  213 Payment Ef?clased ............... Due: I ?/'I 92006 
or I13 Payment Enclosed ............... Due: 11 1 t 512006 

DISCOUNT IS LOST & INTEREST APPLIES AFTER DUE DATE 

SCWABERG J STEPWEN.TR 
2535 SW WHITESIDE DR 
CORVALLIS. OR 97333 

I~ttp //svjwv co benton or. ris/assess/pl-op-state~t~et~t php"a= 1 53407&y=2006 

Please make checks payable to: 
Belltan County Tax Coilectar 

1 10 SW 4th Street 
Corvallis, OR 97333 

, , kla~t~ng acidre% 
clrange on hack 

Entet Pay~~ient A~~iount 
$ 





CORVALLIS 
ENHANCING COMMUNITY LIVABILITY 

Community Development 
Planning Division 

501 SW Madison Avenue 
P.O. Box 1083 

Corvallis, OR 97339-1083 
(541) 766-6908 

PAX (543.) 754-1792 

March 15, 2007 

David Dodson 
Willamette Valley Planning 
350 NW Polk Avenue 
Corvallis, Oregon 97330 

Mr. Dodson: 

Thank you for submitting a Conceptual and Detailed Development Plan and Tentative 
Subdivision Plat application on behalf of Stephen Schaberg for Brooklane Heights. The 
submitted materials provide much of the information needed for staff to complete 
review of the application; however, at this time the application is considered incomplete. 
This letter outlines items necessary to complete the application. Many of the items are 
the same or similar to those presented in the completeness review letter to you dated 
November 9,2006. 

Staff will review revised application materials to determine completeness. If staff finds 
the application incomplete at that point, a third letter outlining missing or incomplete 
%ems wifl be mailed to you. Staff is willing to meet with the development team at that 
time to discuss any outstanding issues. 

Please note that the application was received by Planning Division staff on October 13, 
2006. Per state law, applications that are not complete within 180 days of receipt are 
deemed null and void unless the applicant states in writing that no fut-ther application 
materials will be submitted, in which case the application will be considered complete. 
April 11, 2007, is 180 days from the date the application was submitted. 

This application is tentatively scheduled to he heard by the Planning Commission on 
May 16, 2007. To maintain this time line, and provide an opportunity for final application 
revisions, please provide the materials and information requested below by March 30, 
2007. If additional time is needed, it wili be necessary to provide an extension request 
letter, however, as discussed above no revisions can be accepted later than April 11, 
2007. 

Page 1 of 7 

"A Cottztrtznzi~ tlznf Honors Diuersity" 



Geotechnical I Hydrologic Wepo& 

I A report analyzing the feasibility of the proposed development relative to geology 
and hydrology was requested in the completeness review letter dated November 
9, 2006. This report has not yet been received. Once submitted, staff will review 
the report and evaluate its findings relative to the current proposal or other 
submitted revisions. Evaluation of this report may lead staff to request additional 
information or modifications to the application. 

2. City GIs maps and Benton County soil maps indicate that the east portion of the 
site contains soils with a Moderate to High shrinWswell potential and high 
vulnerability to erosion. These areas are identified in the application as having 
slopes of 15% to 35% and one area is identified as a high risk landslide area, 
Approximately 14 lots, two storm water detention ponds, and a street are 
proposed for these areas. Given the above information, these soils and slopes 
present challenges to development. These challenges and methods for 
addressing the challenges should be explained in the geotech report and the 
viability of development in these areas should be addressed. 

Archeological Survey 

3. As requested, the known archeological site was identified on the site plans. The 
revised application has been forwarded to SHPO for further review regarding the 
proposal to grade and build on the identified site. 

Grading and Excavation 
Comprehensive Plan Policy 4.6.4 - 4.6.12 addresses Hillside development. The current 
application addresses some of these policies with an emphasis on tree preservation. 
These policies also focus on tree covered hillside appearance and minimization of soil 
disturbance through development that is designed to "fit topography, soil, geology, and 
hydrology of hillsides". At this point planning staff cannot make positive findings 
regarding the proposat's compliance with Comprehensive Plan policies that require 
minimization of disturbances to hillside soil, topography, geology, and hydrology. This is 
primarily because all lots are proposed to be mass graded while it is possible to grade 
on a lot by lot basis and minimize impacts to the hillside, and because of disturbances 
to the natural drainageway. 

In consideration of all appiicable Comprehensive Plan policies and LDC standards it 
may be appropiate to mass grade certain areas or lots, whife individually grading other 
lots. If this type of scenario is proposed, the appiication narrative and graphics should 
clearly indicate the grading method for each lot and should explain how applicable 
policies and standards are balanced and the overall goal of minimizing impacts to 
hillsides is achieved. With this in mind, please provide the following information in the 
revised application. 
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4. The grading and excavation plan should include information per LDC Section 
2.4.30.1 .a.4.k. 

5. Cuts and fills of 8 feet have been accepted as one way to comply with hillside 
development Comprehensive Plan policies. Grading and excavation plans 
should comply with the accepted 8-ft cut and 8-ft fill standard, or an alternative 
that similarly limits cuts and fills should be proposed. The application drawings 
and narrative should explain where and why it is not possible to comply with the 
standard, if it is proposed to vary from the "8 and 8" practice. The application 
should also explain how the proposed solution best creates a balance of 
applicable Comprehensive Plan policies and LDC standards. 

6. The preliminary geotech report states that "as an alternative to cutffill 
construction, basement construction and/or stepped foundations may be 
feasible. Where possible, structures and pavements should be located to avoid 
the steeply sloped areas." The current applicant preferred proposal is for mass 
grading, and does not incorporate basement construction or stepped foundations 
as a method to minimize cuts and fill as suggested by the draft geotech report. 
Revised application materials should identify where alternative methods to 
benching and trenching will occur. The narrative should explain why the chosen 
method of land preparation is proposed and how it complies with applicable 

8 - 2  Comprehensive Plan policies and LDC standards. 
- ' 

7. Please provide the following additional cross sections: 
a. Roughly northeast to southwest through detention ponds and Badger 

Place; c 

. - - , *., , b. The Brooklane drive alley through lots 34, 37 14, and 12, including 
I - ?  - streets. , 

c. The trail connecting Badger Place with Wolverine Drive. 

8. Private sewer pumps (grinders) may be used as necessary in the Brooklane 
Heights development to achieve Comprehensive Plan policies to protect trees 
and minimize cuts and fills. The grading and excavation and utility plans should 
reflect the possibility of using private pumps, and the site should be designed in 
a manner that protects trees on lots, and minimizes cuts and fills. , 

I t  

Drainage f Hydrology 

9. The application should include reports, stamped by an engineer, that address 
hydrology, construction of detention ponds, risks of locating ponds in 
drainageways on steep slopes with minimal soil depth. 

10. An area drain was incorporated in the northeast portion of the site. Please 
explain how this feature will function and what impacts its installation and 
operation will have to surrounding significant trees. 
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Tree Protection 

I 1 Based on the submitted drawings it appears that approximately 45 trees have 
been identified for removal, while the application states that 29 are proposed to 
be removed. Please address this discrepancy and update drawings per the 
arborist's report. 

12. Revise grading and tree presewation plan per arborist recommendations. 
a, Provide further explanation regarding need to remove trees 18-20 to 

protect grove to the east. 
b. Revise legend to more clearly distinguish tree protective zones and tree 

protective fencing. 
c. Report header should refer to Brooklane Heights rather than Cascade 

Crest, 
d. The recommendation for tree number one refers to Eagle Street. Please 

correct. 

13. It appears that a number of trees on individual lots slated for removal could be 
protected as a result of the suggested revisions to the grading plan (e.g. Pine 
and maple on lots 4 and 5, Oak on lot 13, Oaks on lots 33, 34, Oaks on lot 1). 
Please address the ability to protect these trees in the revised application 
materials. It also appears that the three significant oak trees located on lot 32 
could be preserved if the street were narrowed in this location. Please pursue 
this alternative or explain why it is not viable. 

14. It appears that some trees identifled for presewation, such as those near 
detention ponds, may be negatively impacted. Additionally, impacts to trees 
caused by increased or non-seasonal water run-off and trail and pond 
construction should be addressed, as well as methods for minimizing or 
mitigating impacts. 

Street Improvements & Access 

15. : :Approval of the Oakmont Addition proposal will be contingent on approval of the 
north street stu b-out to the Oakmont Addition site.' Construction of  this street 
stu b-out may be proposed as a phase of the Brooklane Heights development 
plan. 

16. The entire site should be represented in the tentative subdivision plat, including 
the north street stub-out. 

17. The proposed trail is narrower than the minimum eight feet required per LDC 
Section 4.0.50.c. As noted in the application, you may vary from this standard 
but it is important to explain why the variation is needed and expected off-setting 
benefits of the variation. 
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18. The 42 lot proposal is dependent on achieving secondary access via the 
proposed Oakmont Addition subdivision. If Oakmont Addition is not approved, or 
secondary access to city street standards is not possible, development on 
Brooklane Heights will be limited to a maximum of I 8  lots that could be served 
by a single street that may not exceed 600-feet, If the Brooklane Heights 
development is expected to occur independent of approval for Oakmont Addition 
the application should propose a plan that complies with LDC standards for 
development absent secondary access through Oakmont. 

Fire Department Concerns 

19. Per OFC Section 508 fire hydrants must be in-service prior to construction above 
the level of the buildings' foundations. Minimum flow of 1,000 GPM @ not tess 
than 20 psi residual will be required. 

20. The edges of street segments that are 20 feet wide will be required to be 
painted I signed to prevent illegal parking on either side - within the reduced 
width section. Ref: OFC Section 503.3 

Comprehensive Plan Policies and Application Requirements 

21. :. The following are Comprehensive Plan Policies staff have identified in their 
*,: preliminary review that shsuld be addressed or addressed in more detail, This 

list is not an exhaustive list of applicable Comprehensive Plan Policies, and all 
relevant policies should be addressed in the application narrative, and reffected 

-1 in drawings and site plans as appropriate. 
. i:: 
,.- a. 3.2.1 (Desired Land Use Pattern) 

b. 4.1 0.3, 4.1 0.8 & 4.1 1 .I 2 (Drainageways and Wetlands) 
c. 9.2.4, 9.2.5, 9.5.13 (Neighborhood Oriented Development and Residential 

Land Development) 
d. I I .7.4 (Transit Stops) 

Land Development Code section 2.5.50.a.3) requires the following: 

Typical elevations of buildings and structures (which may be submitted on 
additional sheets) sufficient fo indicate the architectural intent and character of 
the proposed development; 

The applicant is not proposing to construct homes as part of this development. 
Therefore, it is not necessary to provide building elevations. However, the application 
should provide a design menu that will guide future development. This menu should be 
consistent with Comprehensive Plan policy 92.5 and other development standards. In 
previous conversations you suggested applying the Pedestrian Oriented Design 
Standards in the 2006 LDC as a way to demonstrate architectural intent and 

Page 5 of 7 



compliance with Policy 9.2.5. Proposing to apply these standards would satisfy 
application requirement 2.5.50.a.3, and would help demonstrate compliance with Policy 
9.2.5. 

22. Comprehensive Plan Policy 9.5.1 3 states: 

9.5.1 3 New subdivisions and planned developments of more than 5 acres in low density districts 
shall incorporate two or mere of the following elements in at least 10% of the total 
acreage: 

A. Zero lot line or attached dwellings (where allowed); 

8. Minimum allowed lot area; or 

C. Dwelling size less than 1,200 square feet. 

As noted in the application, the current proposal does not comply with Policy 9.5.13, 
and should be revised to comply with it. The 10% of the total acreage referred to in 
Policy 9.5.1 3 may be calculated based on the areas proposed for development (the 
open space tracts may be subtracted from the site total). Zero lot line or attached 
dwellings are not outright permitted structures in the RS-3.5 zone, therefore, the 10% 
area of the site should be designed to incorporate minimum allowed lot sizes and 
dwelling units less than 1,200 square feet. 

23. The application should identify an area for a future transit stop. Please contact 
Bruce Moser at 766-1779 to discuss this in more detail. 

Plan Certification 

24. The following items should be prepared and stamped by a certified professional 
in the relevant field: 
a. Tentative Subdivision Plat - LDC Section 2.4.30.01 .a.4)a, ORS 672 (The 

referenced LDC section requires the name and address of the registered 
land surveyor who prepared the plat) 

b. Grading Plans - ORS 672 
c. Utility Plans - ORS 672 

Public Works Memo 

25. The November 9,2006, Public Works memo regarding application completeness 
for the Brooklane Heights proposal is attached. Requested revisions that have 
not yet been submitted are highlighted. Please provide the requested information 
and materials in the revised appIica#on. 

Please contact me if you have any questions with regarding the requested application 
revisions or application review process. I can be reached at (541) 766-6908. 
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Respectfully,, 

Bob Richardson, 
Associate Planner 

encl,: Memo from Ted Reese, Public Works 

cc: Fred Towne, Planning Division Manager 
Kevin Young, Senior Planner 
Keith Turner, Engineering Supervisor 
Ted Reese, Public Works Engineer 
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M E M O R A N D U M  

TO: Bob Richardson, Community DeveIopment Planning 

FROM: Ted Reese, Public Works Engineering 

DATE: November 9,2006 

SUBJECT: Brooklane Heights Subdivision(PLD06-00018, SUBO6-00006) 

Development Engineering staff has completed a review of the above-referenced 
application. Our comments and concerns are noted below. 

TRAFFIC/CIRCULAT~ON/BICYCLE/PEDESTRIAN/TRANSIT 

? . B-4 Place cul-de-sac is stated to be 630 ft tong. The maximum length for a cul- 
de-sac is 600 ft tong. It is not clear why 30 ft additional length is going to benefit 
the development due to the topography and significant trees. The applicant 
should either shorten the cul-de-sac to 600 ft or less, or make a compelling case 
to exceed the maximum length. 

2. The maximum allowable grade for local streets is 15%. The applicant states a 
maximum grade of 15% but scaling of the grading plans indicates a maximum 
grade of 19%. The applicant should verify that the existing configuration can be 
built to a 15% grade or less and make revisions to the grading plan accordingly. 

3. Vision clearance should be checked in accordance with the City of Corvallis Off- 
Street Parking and Access Standards for all intersections. This is especially 
important with the intersection of A-I Drive and Brooklane Dr due to significant 
grade changes. 

4. The applicant states the development of Brooklane Heights will generate 42 
additional trips during the peak PM hour. The City typically defines traffic impact 
as 30 peak hour trips or more to one single intersection. Two other 
developments are occurring concurrent with Brooklane Heights. Oakmont 
Addition and Cascade Crest, both with frontage on Brooklane Dr, are applying 
for development and should be considered in addition to Brooklane Heights. 
The applicant should combine the peak PM trips generated for the three 
subdivisions and produce a Traffic Impact Analysis for all developments, 

5. Brooklane Dr has been the focus of traffic and pedestrian concerns for many 
years. It is not improved to City structural standards, is relatively narrow and 
winding, and sees a relatively high degree of bicycle and pedestrian traffic. The 
City is in the final stages of adding bike lanes and installing a new wearing 
surface between Chintimini Ave and Hwy 20134. For the purposes of this project 
and other construction projects in the area, the City expects to apply a 5 ton 
weight limit for all construction vehicle access on Brooklane Dr. The applicant 
shall address how they will minimize impacts to the surrounding neighborhoods. 
Such measures may include but are not limited to a balanced cut and fill on the 
project site, distributing trips between different haul routes, and minimizing the 
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hours in haul and out haul of equipment and materials may occur. 

6. The applicant proposes to construct a new sidewalk along Agate Ave. A 
sidewalk already exists in this location, please clarify. 

7. A pedestrian crossing is desirable to the east of the intersection of Al-Drive and 
Brooklane Dr due to limited sight distance, The applicant should build sidewalk 
from A-I Drive to the north west corner of the intersection of Brooklane Dr and 
the private drive outlet for Brooklane Park Estates. The applicant should verify if 
the existing right-of-way is suitable or if an easement would be required to build 
the above off site sidewalk. ADA curb cuts on both sides of Brooklane Drat the 
above intersection should be provided. 

8. With 3 concurrent proposed developments fronting Brooklane Dr it is desirable to 
complete the urban roadway infrastructure along Brooklane Dr between 
Chintimini Ave and Agate Ave. It is up to the three proposed developments to 
compIete what has not already been done. Each development will complete 
their frontage but a gap will be created north of Oakmont Addition and south of 
Cascade Crest. Please address how the combined developments wilt work 
together to complete the street improvements pedestrian connection, 

PUBLIC FACILITIES AND SERVICES 

1 The proposed 10 ft easement for the multi-use path and water line between B-I 
Place and A-I Drive is not to City standard, The applicant should provide a 15 ft 
easement for a singfe utility or a 20 ft easement if two utilities are instatled as 
required by Section 4.0.1 lO.a.2. The applicant should also design the path to 
accommodate all-weather maintenance of the water line or any other utilities 
installed in the easement. 

2. The applicant stated that no waterlines exist adjacent to the site. The applicant 
proposes to provide water by connecting to the 2" level waterline proposed with 
the Oakmont Subdivision. The proposed waterline layout does not service Lot 1. 
Please address the lack of water supply to Lot I. 

3. The applicant has proposed a preferred grading plan. In this plan the maximum 
fill is 24 ft and the maximum cut is 12 ft. This is beyond the intent of the PD that 
overlays this parcel. The aIternative plan with I 6  ft of f i l l  and 5 ft of cut is better 
but still may not adhere to the intent as outlined in Section 2.5.20 of the LDC. 
The alternative plan also places easements between and the back of lots to 
handle storm and sewer drainage. The City would prefer to minimize the cut and 
fill generated by the development of this land but.also proposes alternate means 
to handle the sanitary sewer such as the installation and use of grinder pumps to 
push the sanitary sewage to the sewers under the street. 
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4. As per City LDC code, franchise utilities must be included as part of the 
application, and must be installed along with public utilities, prior to final plat. In 
addition, the applicant will need to provide confirmation that the franchise utilities 
have reviewed the Detailed Development Plans prior to review by the City, 

DRAINAGE 

4. .:,The applicant is proposing to direct storm water drainage into the drainage 
.:I system located in Brooklane Park Estates. Please confirm the system is public, 

8 or acquire drainage easements from Brooklane Park Estates, or direct the water 
to the public storm drainage system located in Brooklane Dr. 

7. The grading and utility plans are not clear in reference to the proposed storm 
drain line located in A-I Drive between the two developments, Brooklane Heights 
and Oakrnont Addition. The contour lines would indicate water should be flowing 
to the east from Brooklane Heights into Oakmont Addition but the utility plans 
show an outlet to the system in Brooklane heights approximately 270 ft west of 
the storm line crossing from one development to the other. In either 
circumstance the pre-development flow rates need to be maintained before the 
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water is discharged from the Brooklane heights development. Additional water 
detention facilities may be required. Please clarify. 

If you have any questions or need to discuss this information in greater detail, please 
call me at 766-6729 ext 5198. 
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between atluft sexes (mean values): males, 367 111; females 
149 nl: juivelules 145 m. ActirienayY~ rtaarrnorata occasio~lally 
moves long distances within or among w;ttercourses; a 
few turtles mved over I km in a three-year periaci, and 
one inarked turtle mnoved ntore tkan 1.5 km in a two-week 
petiocl (Bury 1972). 

In the wild, A. naartrtorata are usually w q  atict 
secretive. Most individuitls rapidly depart basking sites 
when dishrbed by either visuttl or auditory stimuli of 
people (e.g., waving an arm, shouting) at distances of 
over 300 m. When resting or hiding, turtles often seek 
underwabr refugia such its under rocks, boulders, root 
masses, in unde~ut  btuks, or under other debris, where 
they wedge themselves into the most inaccessible crevices 
available. Tuizlcs disturf~ed in shallow water often remain 
 notionl less, or atteinpt to hide it1 or uader floating vegetatioil 
or occasioaally dig into the sobstrate. 

Xndividuds appear to grow more slowly in the northern 
half d their wnge than towards the south. In northern 
CaIifo~~iia, irlales display secoi~clary sexual charactelistics 
at 110-120 null CL (Busy 1972) a1.d are 5-9 yrs old, and 
females are reproductive at 7-10 yss old (Ger~nallo aid 
Bury 2001). Femittes in the southern part of the range may 
reproc11tce at 4-8 yrs of age (Germaimo and Ratl~butn, i i ~  
press; D . Genil~auo, unpubl . data). 

Like most turtle species, ages of young A. rraarmorata 
can be dete~milled uskg scute antlilli (Buy ard Gei~liatio 
1998; Gel~irauo aud Bury 1998) (Fig. 4). At warller sites, 
scute a~mutli are discernible for 6-10 yrs; wilereas, at colder 
sites m~t&i for~tlutp to 16 yss (Buuy and Gerinaito 1998). 
However, mwk-=captun: is the only way to age older 
irtdividttals. AMt hzrtles may reach an age of more tl1a140 
y s  in the wild. For exa~mlple, we have recaptwed adult turtles 
30 yrs aftm they were first illarked (Btuy 1972, unpubl. 
data). One turtle marked as an adult in central Oregon in 
1958 was recapt~tred 1993 @. Hollal~d, u~lpx~bl. report). 
However, the relative propoition of "old" turtles in most 
populations appears lour (Gennllllo a d  Buuy 2001). Most 
A. rjtar~rtorafn ppulrttions that we have studied consist of 
eqrial~~~n~lbers of males and fe~mrales and a large proporti011 
of adult turtjes (> 120 mm CL). However, most of these 
ppultttlons have a large proportion of turtles .: 12 yrs of 
age, often with a number of turtles it1 the 1-4 ys age group 
(Ge~illalo aid Btlry 2001: Gennano and Ratllbun, in press: 
D . Gelmano and B . Bury, luip11bl. data). 

Parasites include extenal leeches and ix~tei-i~al 
nezl~atodes (I~lgles 1930; Thatcher 1954; Bury 1986). 
although extetml parasites are rare. Hu~tidreds of ueillatodes 
tlmy occur in the intestine of a single individual (Bury 
1986). Coloiial protozoans inay attach to some t~u'tles it1 

warm waters (Ge~tllall0 2000). Predators include lnatly 
casllivorous mammals (Buuy 1972; Matuung 1990): river 
otter, mi&.raccoon, gray fox, coyote, and black bear. Avian 
predators inay include bald ettgle, osprey, great blue heron, 
and gdls (Hollaild 1994). Itltrodu~ced butllfsogs (Lithohates 
/= Rana] cnteshciann) and fishes such as largerl~outth 
bass (Mcra~~reri<+~ safmoddes) are predators (Moyle 1973; 

Nrxssba~m et aZ. 1983) 0x1 youtug tu~tles, but theis effect or1 
ppulations, if ziny, is unknown, and the two species often 
co-exist (fiesi~mno and Btrry. pers. obs .). 

l"he activity cycle of A. rtaarnaorata is largely 
detetnlitled by teulperatuue (Buuy 1972; Reese and Welsh 
1998b; Ratllbi~t~ et al. 2002). The species becomes most 
active when water temperatures are above 15°C. Turtles 
tray be active year-round in wariner areas, but on a reduced 
bvel in the late fall and winter. Coirrtship and mating 
behavior h s  been obsei~ed from Feb~~~ay-Noveil~ber 
(Hollaiid 1988). Turtles liave been observed ezllesgei~t- 
basking on wwin days in February, iiad have even been 
observed and radio-tracked nloviltg under the ice in frozen 
montatle lakes in central Oregon when water temperatures 
were approximately 1-20G (D. Hollaiid, tu~pttbl. repost). 
Turtle itctivity is usualty observed throughout the day, but 
nocttrrniif activity mity occur during the summer (S. Cross, 
pers , con1111.). 

During atmosplleric hasking, adult turtles elevate and 
maintain kxiy temperatures near 32% through a repertoire 
of ftlesinoregulatosry behaviors (Bury 1972, 1979; Hollancl 
19854. They expose the shell to direct sun (heath,) and 
then may dunk the heitd, limbs, or entire body in water for 
cooliilg . 'I'tutles oftell rotate the body axis, extend or retract 
the head tmdlor limbs, and change diurntlal (time 
of emergence), In nor-thern Califonlia, most atmospheric 
basking occtws early ill the day (0900-1100 lrs) u~llen 
water temnperiitures are low; many turtles hide or rest during 
war111er pasts of tlxe day (Btuy 1972). Actinenays marraorafa 
dso may raise their M y  tenlperature by bulying themselves 
iu  mi sand (Ratf~btlr~ et al. 2002) and ui&r algal Irlats 
that are much warmer than the surrotrnding water (Bury 
and Gem~ano, p r s  . obs.; G. Ratl~btul, yers. coirun.). 

Actiy1enty.v rnarrnoratn display a "~nixed-mnodeSY 
strategy when overwintering. Although some animals may 
be active on a year-round basis, other itnimah may enter 
overwiuterL1g sites jill October-Novetllber and reemerge 
iu Marcll-April. It1 tllost slack-water llabitats, ixiatly ku$les 
appear to overwinkr in the substritte or in undercut areas 
itlong the bank (D. Holland, ui~publ. report). Turtles may 
aggregate hi a slx~all area; 43 auitilals were fowd it1 at1 
area of approximately 1 n12 in a pond in western Oregan 
(D. Holland, u~tlpttbl. report). Ttn-tles fro111 flowing-water 
habitgs often leave the watercourse in late fail imd inove 
up to 480 m k~to tlgland lmabitats, u7hlere they b111~0ur into 
leaf Litter, tisuafly under h-ees or slu-t~bs (Rathbutl et ai. 
1992; Reese and Weld1 1997). Fttrtller, they may emerge 
from tliese sites to bask on warm days, and may tnove 
atnong several overwintering sites over the course of 
several months. Turtles will move to upland sites when 
waters disappear in stream (6 .  Ratllbu11, pers. conun.). 

The tenlpratut~ of egg developi~lent affects sex 
determination in many species of ckeloniitns (Vogt and 
Bull 1982), and A. rnarrnorata eggs exposed to lugh 
ter~lperatules (> 270C) lesult in a higher proportion of 
female llatcl1lings (Ewert et al. 1994). Some females hl 
this species display some uesting-area fidelity (Goodn~an 
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1997a; K. Beal, uiip~sbl. data). Feiiiales are iloted for lo~ig 
over3a1d tseks to deposit eggs, movkig as ixi~xch as 402 
m awiiy from water and up to 90 m in eleviltion above it 
(Storer 1930; Rathb~ui et al. 1992). However, niost tiests 
are withiu 50 111 of the edge of water (Holland 1994). 

Clu~tch size varies from 2-13 eggs. ,and tilean clrxtch 
size is fro111 4.5 to 7.3 eggs, dependitlg 011 location (FeIdz~~ai 
1982; Rathbuu1 et al. 1992; Goodt~~airt 1997a; Pises 2001; 
Lovich auct Meyer 2002; Ge~~z~ario *wd Ratlzbtm, it1 press). 
Fe~irabs call produce two clutches 411 ogle season (Goo&~lar! 
1997b: Pires 2001; Lovich and Meyer 2002; Gerinatlo aid 
RatElht, kt press), aid some tliay produce time cl~~tclies ill 
the Central Valley of Califonlia (Gennano, unpi~bl. data). 
Eggs of A, mrrnomta are off-white in cobr, elliptical-oval 
in sliape, and range from 3242  t~un long a d  18-25 nun 
diaineter. Mass of eggs range froni 7-11 g. The egg shell 
is h a d  or shelled vr~itli a "bo~ie-cl&la'' texhwe. Tlie time 
from ovulation of eggs to deposition in a nest is unknown, 
Iiicu~bation titrie ranges from 73-1 32 days iiudes artificial 
co~iditions (Ladie 1975; Feldxiratl1982) and fsoxn 94-122+ 
days hi the wild (D. HoIiarid, ump~ibf.. report; Goo&ucan 
1997a). Hatchlings froill  loi it hem and cetitral CaIifoixia 
tio~?hurard oveiurinter in the tiest (Reese aid Welsh 1997; 
Rathbtul et a1.2002). 

Populatiot~s call reach lligh densities. BUIY (1979) 
reported densities of a~~proxu~iately 400 twtleS/gla in a 
stream population. Some small po~~ds  nlay have high 
densities of tustles e q a l  to or exceeding this leve1 (Hofiarlcl 
1994), but ttu?les tetld to aggregate in sEu-k&ir~g bodies of 
water d~u-itlg late summer and &o~igIits (Storer 1930; R. 
Bury, pers, obs.), The largest populations of A. ~narI1uwcata 
mcur in Mediterritnea~i-clin~ate areas where there art? warm 
to hot summers, but the same mnditic~ns often result in 
scarce surface water due to increased evaporation rates and 
liick of precipitatioli in a relatively long dry season. In ~nast  
areits, the turtle occuirs in disjunct ~")~ulations over large 
areas (e.g., aggregations of tu~%les along long segments of 
rivers and streams or in isolated ponds or Xtikes). 

Population Status. - The species occurs in many 
areas and often is abundant in hi13 and imountain habitats 
in many parts of their range where turtles have i~~viided 
stock tanks, logging ponds, and other stitnding waters 
created by huniluls over the hst century. Three areas, 
however, that show marked declines in populations are 
southern Californiit from Baja up to Veatura; tlie Central 
Vitlley of Califowia; and the norfhernmclst ppulations in 
Washingtoil State and, perhaps, in northern Oregon. Today, 
only isolated clusters of turtles ren~ain ia ~nost of soulhenl 
California (Brattstrotn 1988), wliicli now are separated by 
inhospitable areas of cities and roads, Also, these isolated 
popilatiotrs occur in aquatic habitats that ll~slxians are 
drawn to, especially in the summer. Much of the natural 
habitat for the species in the Central Valley of California, 
especially the southet~l portion (Sax Joaqiutl Valley), has 
been elitniiiated. Tlie original comnplex of lakes, livers, 
streams, wetlands, and sloughs was estinlated to cover at 
least 787,000 Ira it1 tlie Central Valley (Hardiilg 1960). Most 

of this habitat hits been drained or chiniielized to support 
a massive agricultulal system and urban centers; however, 
the species has not beet1 exthyated from tlie San Joaquki 
Valley. There remain a number of itreas in the vitlley 
that support t-elatively large populations of turtles with 
population structures thiit indicate successft~l  production 
altd loilg-ten11 stability (Gei~xiario aid Busy 2001). Besides 
these areas, A. marriaorata also appears to be uttcommon 
in noitk~~lmost Oregon and into Wt~shingba State (Bury 
1995; Hays et 81. 1999). 

Threats to Survival. - In the 19th and eady 20th 
centuries, A. marmoratra was exploited for food (Stores 
1930; Buskirk 1990; Bettelheim 2005)" %is began as 
early as the 1860s (Lackingtoil 1879) and coizu~~ercial 
exploitatio~l peaked it1 the 1890s. Stxlitli (1895) noted that 
at least 18,000 turtleslyear were sold hi tlie tnwikets it1 Sat1 
Frallcisco. Records of the U.S. Bureau of Fist~eries b~dicate 
that the catch peaked iE1 1897 at 48,534 kg (107,000 
potu~ds). in 1895 the catch was 42,638 kg: consisth~g of 
appsoximately 63,000 aiimals. Collectixig efforts in the 
i880s inclisded the nse of a small sclooiler operated 0x1 

'blare Lake (now a groundwater recharge facility and 
croplatld) in the San J o a q ~ ~ i  Valley, Cafifonlia. The 
commercial tt-tide cc~ntinued until at least the 1930s, and 
this activity exacerbated pop~llatiou declines caused by 
habitat losses end other factors. 

Com~nercial overhrirvcst of this species followed 
closely the pattern noted for the Cdiforniii red-legged frog, 
Raraa Qraytonii (Jentkgs atid Hayes 1985). Altl1011gh these 
are no reliable estimates of the total take for pets, in the 
early 1960s, one of us (RBB) was asked by a reptile dealer 
in southern California to help collect this species. When 
asked for ail approxiniate 1iti11iber to collect, the dealer 
replid that they had just exported 500 of this species to 
Emope, am3 needed that many additiotlal tilftles to fill 
orcfers. Collecting is flow greatly reduced due. b pmtective 
regulations. 

Now in~d in the future, hiibitat d%struction and dtention 
are the piiii~iuy thxeats to the contklued existence of this 
species. This is a problern that hesets mast species mund 
the world. Missive water deveIapment projects have 
chalged the location, flow, aid use of water across mliticli 
of the raige of A. nmrrnrata, p&ticulady in the Central 
Valley of California. Constructior~ of dams on many rivers 
res~slts kt cooler water texiiyerattu~s and faster flowing water 
below dati1s, which n ~ i y  be detriniental to turtle popufatio~~s 
(Reese and Welsh 1998a, b). Also, the resei-voirs belikid 
these duns may not be especially suitrible habitat because 
recreatiotlal activities as fislkig, skiing, OK swisnt1riUg 
likely disturb normal hhaviord routines of the tu12les. 
Further, some of these reservoirs have large driiw downs 
season~aliy, urllicfi inhibits grouttli of aquatic vegetation and 
azrsociated invertebrate populations thtt are prey for turtles. 
However, we have studied a population of A. naarmnraca 
in one large rese~voir (Wlliskeytowu. Natiorial Recreatioil 
Area in northern California) where we found turtles to be 
relatively abundant and the population was mmposed of a 
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stable age distrlbt~tiort (2. Buly and: D. Ges~l~aiio, tulpu~bl. 
data). Elintination of waterwies of any kind reduces habitat 
for this species. Still, smali impundnzents with permanent 
or intermittent water are inhabitad by turtles, and rrumnbers 
car1 be quite high. par-ticutarly if vegetation (e.g., trees, tales, 
cattails) attd basking sites are allowed to become estitblished 
along shorelitles (Coolr aud Martini-Lamb 2004). 

Qtherirnpalctsca~? have loealeffectsunA.marmnlnba,but 
are not expected to haye sipificant popdatioxl coi1seq11ences. 
Pire can cause mortality in turtles overwintering in terrestrial 
hal~itats,t~~tzles wesor~letin~esdelikrrt&Iy shot while basking, 
or ,u;e iliadve~tetitly caught wbtile fisfling. Tliey also have to 
co~lte~id with predators and comptitors in same situations, 
espscidly urhm waters (Bury, in pr~ss). Vie native racaan 
( P ~ C ~ O P I  loior) can be be% problem in situations whemr: turtle 
habitat occurs &I i~barx e~lvkoz~tnetits because of ai-tificially 
high raccoon populations associated with supplemental food 
fro111 Eitt~?n habitatioas (G. Rat11butti, pers. couun.). The 
introduction and spread of the red-eaed ditler, a potential 
competitor, is occurring in California (Spinks et id. 2 0 3 ;  
Pattersor~ 2006) and the Pacific Northwest (Btuy 1995, in 
press). 

Co~~sel-vatio~i Mees~mTake~~ .  - Acdd~t~?rny~~ tnnmmrata 
is pYatec3w.l by s&te hw within its enire native range: it is 
listed. as State Br~dmge~rxl in Wasl~ingtan; Sensitive - Critical 
in Cttegon, and it Species of Special Concern in Cdifomia. 
However, none of these laws confer effective protection 
of the habitat. Son~e habitat is parfly to fully protected in 
waters desigtiakd as Wild m,urd Scenic Rivers. but these are 
ref:%tively few. The turtle occurs in some state md federal 
parks at Ionr elevatior~s, including Hut~lboldt Reduroods 
State Park (northen1 Califoi~ua), Poiut Reyes Natioaal 
Seashore (nort11 of San Fritncisco) and Pintlrtcles 
Monwnlel~t (south of Saril Francisco). Some limibd hahitat 
occurs in wilderness Wits, but many of these are located 
in Inontale or high-elevation localities (e.g., Yosemite 
Natio~~al Park, Califanl~ia), and turtles are generally 
uncommon above 12110 n ~ .  A sma11 series of ponds at 
one site in southweskte~11 Washingto11 State are pmtected 
specifically for tlie ttrrtle. Tl~e species was proposed for 
Federiil listing as a tl~reatened s p i e s ,  but it was found not 
warranted (U.S. Fish and Wildlife Service 1993). 

Coi~servatio~m Measures P r q 0 4 .  - We believe 
that conservtttion efforts need to focus on protection of 
turtles h their native ktbitats. Them kave been :tEempts 
to translocate the species away from co~~struction projects 
in Califon~ia and Oregon, but none of the results have 
been published. This practice needs serious scrutiny. It is 
imperative to dgoroilsly mo~itor the results of these efforts 
to evaluate the poteatpal effectiveness af this mitigation 
strategy. Tntnslocated turtles are known to return to the 
orjginal site (L. Hunt, uapuM. data), which subjects them to 
illcreased stress and thelikelihd of tnortnlity. Additionally, 
tlGs practice tiiay mix stocks of genetically differeutiated 
forms. Mast attempts to tl'ansfocate amphibians and reptiles 
have been ineffective as conservation strategies (Dodd and 
Seigel 1991). 

Captive H~slttaiidry. - There are successful efforts 
to captivefy breed this s p i e s  in wtshington, llnd to head- 
start young individuals for reiatroduction into the wild 
hi Califotllia, Oregon, and Washizzgtot1. Except for rare 
k~statzces, we q~~estion the expense of captive breeditlg 
of this species and point out thit there are potential 
adverse effects (e.g., ~nixitrg gene pools) that need to be 
carefitlly considered before this is tried on other than an 
experitliental basis. Rie long -tertn plight of the species n~ust 
be considered in that these actions, if applied incorrectly, 
may dilute efforts to effectively protect and tnanige wild 
populations and their habitatt. 

Cmxw~t R-h. - Several meetings havekeen o~~ 
to &urn ale status aid izeeds of d~ species. For example, a 
work4iop with 110 attendees on the biology and status of 
the turtle sponsored by the Western Section of The Wildlife 
Society was held in 2004 &I aoi-then1 California. A Western 
Pond Tuutle Group was established in 1991 to foster 
commttnioation and coo~dinate resemh on the species. 
Ititerested parties indudert representatives from federal and 
state agencies,severitl univenities,zoos,industry,and private 
citizetis. Api.irm.ry goal of the Westelm Potd Turtle Group is 
to develop a strategic plan for the consernittion of tlie turtle, 
Many nlen~bers of this group we preparil~g a handbook 
on the s p i e s ,  including sampling protocol, summy of 
ecology, a~id nlaiage~i~ent coa~sideratiotis. Recently. tlie 
Califo~~~ia Depatfment of Fish a id  Ganie cotiunisiotled a 
"Conservatioit Strategy" ta ssummirriu: known information, 
identify threats, hold regionis1 workshops, and other efforts 
for this turtle statewide. 
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Western Pond turtle ponds at edge of Maw River Natural Area. 
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