
 

Appendix A 
 

Waln Creek Enhancement and  
Battle Creek Culvert Removal Project 

Mitigation Plan 
 

Salem Umbrella Mitigation 
Bank Instrument 

 
 

 
 

Bank Sponsor: 
City of Salem 

Public Works Department 
1410 20th Street SE 

Salem OR 97302-1200 
 
 

Prepared By: 
Pacific Habitat Services, Inc. 

9450 SW Commerce Circle, Suite 180 
Wilsonville, OR  97070 

 
 
 
 
 
 

 
 
 
 

May 8, 2014 
 



TABLE OF CONTENTS 
 
 

I. INTRODUCTION ................................................................................................................... 1 
 

II. SITE INFORMATION ........................................................................................................... 1 
 

III. PROJECT NEED .................................................................................................................... 2 
 

IV. PERMITS  .............................................................................................................................. 2 
 

V. COMPENSATORY STREAM MITIGATION PLAN ........................................................ 3 
 

VI. PROPOSED PERFORMANCE STANDARDS ................................................................... 8 
 

VII. SITE-SPECIFIC MONITORING PLAN .............................................................................. 9 
 

VIII. MAINTENANCE PLAN ........................................................................................................ 9 
 

IX. CREDIT DETERMINATION AND CREDIT RELEASE SCHEDULE ......................... 10 
 

X. LONG-TERM MANAGEMENT PLAN ............................................................................. 11 
 

XI. SERVICE AREA ................................................................................................................... 11 
 
 

ATTACHMENTS 
 
A. FIGURES FROM JOINT PERMIT APPLICATION 

1 USGS Map 
2 Tax lot map 
3 Aerial photo of site 
4 Existing conditions 
5 Proposed grading and site plan (overview) 
5A/B Proposed grading and site plan (detail) 
5C Cross-sections of proposed streambank benching 
6 Elevation view of the new collector street bridge crossing of Waln Creek 
7 Streambank treatments for Waln Creek 
7A Cross-sections of streambank treatment A 
7B Cross-section of streambank treatment B 
7C Typical cross-section of streambed for Waln Creek 
8 Proposed riparian planting plan 
8A Proposed plant list and planting grid 
8B Proposed riparian shrub plant distribution and planting notes 
9 Culvert removal areas and streambank treatments on Battle Creek 
9A/B Cross-sections and profiles of culvert removal on Battle Creek 



10 Alternative thalweg locations for Waln Creek 
11 Proposed erosion control plan 
12 Proposed stormwater plan 
 

B. DRAINAGE EASEMENT KELLY – RENFRO PROPERTY 
 
C. LAND USE AFFADAVIT 
 
D. ADJACENT PROPERTY OWNERS 
 
E. GEOMORPHIC ANALYSIS MEMORANDUM 
 
F. DSL WETLAND DELINEATION APPROVALS 
 
G. STREAM MITIGATION PROCESS WORKSHEETS 
 
H. SERVICE AREA 

 
 



Waln Creek Enhancement and Battle Creek Culvert Removal Project Mitigation Plan 
Page 1 

Appendix A 
 

Waln Creek Enhancement and Battle Creek Culvert Removal Project 
Mitigation Plan 

Salem Umbrella Mitigation Bank Instrument 
 
I. Introduction 

This project is located on the former Battle Creek Golf Course; a once privately-owned course in south 
Salem that opened in 1962 and closed in 2007. The approximately 83-acre property is surrounded by single 
and multi-family housing and is characterized by open fields (former fairways), a number of mature trees, 
several wetlands, and four creeks. The largest creek is Battle Creek, which flows west to east through the 
site. Tributaries to Battle Creek include Powell Creek, Scotch Creek, and Waln Creek; all of which 
converge near the center of the property. Battle Creek flows offsite under Fairway Avenue, Commercial 
Street, and Interstate 5 before flowing into Mill Creek, near the City of Turner.  
 
In 2008, the City of Salem purchased 38.52 acres in the southern portion of the golf course. The purpose of 
the purchase was to create a multi-purpose open space, with improved seasonal flood storage, enhanced 
creeks and riparian areas, and passive recreation opportunities. The acquisition was funded with utility rate 
funds as part of the City’s stormwater management system. In October 2010, the City acquired an 
additional 29.4 acres of the golf course north of the previously purchased area. Of this new area, 10.6 acres 
was subsequently sold to the Salem-Keizer School District for the construction of an elementary school, 
which opened in September 2012.  
 
The Waln Creek Enhancement and Battle Creek Culvert Removal Project is Phase 1 of two inter-related 
projects that will be constructed on the site of the former Battle Creek Golf Course. This project includes 
benching the banks of Waln Creek, creating a new, sinuous stream channel for a portion of Waln Creek, 
grading to create new floodplain, incorporating large woody material into the stream banks, and replanting 
the riparian area with native trees and shrubs. The removal of two culverts on Battle Creek, at the upstream 
and downstream ends of the former golf course, is also included in the Phase 1 project. The Phase 2 
project, which is not part of this mitigation proposal, is the enhancement of Battle Creek to include 
benching portions of the banks, grading to create new floodplain, and replanting the riparian area with 
native trees and shrubs. Both phases will contribute to meeting City floodplain and stormwater 
management requirements. The Waln Creek enhancements and culvert removal on Battle Creek, which is 
the subject of this document, are described in more detail below. The Phase 2 enhancements on Battle 
Creek will be considered separately in the future.  
 

II. Site Information  

a. Site Location Map: Figure 1  

b. Latitude and Longitude: 44.86398; -123.02364,  

c. Legal Description: T 8S, R 3W, Sec. 23B, Tax Lots 100, 200, 400. (Figure 2)  

d. Aerial Photo: Figure 3  
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e. Site Ownership: The City of Salem is the legal landowner of the property south of the new 
collector road bridge (Tax Lot 200, 400).  

 The portion of the Waln Creek project area north of the bridge is on property owned by Terry 
Kelly and Mary Renfro (Tax Lot 100). The City holds a restrictive drainage easement on the 
project area, which prohibits any development or other disturbance to the creek and riparian 
area (see Attachment B). Restoration activities on the Kelly-Renfro Property are not included in 
the mitigation bank credit calculations. 

f. Land Use Affidavit: Attachment C  

g. Adjacent Landowners: Attachment D  

 
III. Project Need  

Upon closure of the Battle Creek Golf Course, initial plans proposed redevelopment of the entire area to 
residential and commercial land uses. The rezoning, however, concerned adjacent property owners, who 
primarily were worried that any new development would exacerbate the property’s periodic flooding and 
increase traffic on neighborhood streets. Through negotiations with the property owners, the City acquired 
the southern portion of the property (38.52 acres) to address flooding concerns. Subsequently, a rezone of 
their remaining property from PA (Public Amusement) to RS (Residential Single Family), RM-1 
(Residential Multi-Family), and CR (Commercial Retail) was filed. Responding to citizen concerns, the 
Salem City Council adopted on July 13, 2009, Conditions of Approval (COA) (Order No. 2009-05-
CPC/NPC/ZC) that included the following:  
 

a. The construction of a new collector street to serve future site development.  

b. Future development of the property is subject to a ―zero net rise restriction, which requires 
compensatory flood storage to be provided for any fill placed below the 100-year flood 
elevation.  

c. Waln Creek shall be improved by allaying the banks and creating sinuosity.  

d. Required implementation of projects that are in the City’s Stormwater Master Plan, including 
the removal of culverts and stream enhancements.  

After purchasing the additional area (29.4 acres) north of Battle Creek in 2010, the City, as a landowner, 
became subject to the COA adopted by the City Council. The Waln Creek enhancement project will 
address the flooding concerns of adjacent property owners by creating additional floodplain area and 
reconnecting the stream with a functional floodplain. The project will also meet all of the COAs described 
above, for which the City is responsible.  
 
There are no federal or state permit requirements, other than for the permitted work, or mitigation credits 
associated with the project.  
 
IV. Permits 

The following permits have been issued for the project:  

a. Corps No.: NWP-2011-100; issued March 16, 2012  

b. DSL Permit No. 47781-RF; issued November 3, 2011  
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V. Compensatory Stream Mitigation Plan (CSM) 

a. Baseline Conditions for the CSM Site:   
 

i. Summary of Physical and Biological Characteristics of the Mitigation Site:  The project 
site contains four perennial creeks. Battle Creek is the principal creek within the 
property and flows from west to east across the approximate center of the project site. 
The other creeks are Waln Creek, which flows from the northern property boundary 
south, Powell Creek, which is located to the south of Battle Creek and flows from west 
to east, and Scotch Creek, which is also south of Battle Creek and which flows south to 
north. All three creeks flow into Battle Creek almost at the same location.  

 
The property encompasses a portion of a former golf course that opened in 1962 and 
closed in 2007. As is typical of a golf course, through the years the property’s site 
drainage and vegetation were managed to facilitate the game of golf. Alterations include 
the excavation of several shallow ponds along Powell Creek and the straightening of all 
of the creeks, especially Waln Creek, which is essentially a ditch. The historic course of 
Waln Creek may be reflected in a shallow, linear wetland (Wetland F) located farther to 
the east of the existing channel. This wetland was one of seven wetlands delineated in 
2007 and concurred with on June 24, 2008, by the Department of State Lands.  
 
Little maintenance occurred on the golf course since it closed in 2007. This lack of 
maintenance may have resulted in additional wetlands forming in a portion of the 
property. On January 31 and February 15, 2011, wetland scientists from PHS conducted 
an on-site review of the wetland delineation boundaries within the project site. They 
found a larger area of wetland to the south of the Powell Creek channel and to the west 
of its confluence with Waln and Scotch Creeks. The modified wetland is 2.61 acres, 
approximately 2.00 acres larger than the previously concurred boundary. This brings the 
total area of wetlands within the study area to 3.55 acres.  
 
Detailed Waln Creek conditions are contained in Attachment E: Geomorphic 
Reconnaissance for Waln Creek, which includes photographs of pre-existing conditions. 

 
ii. Approximate Location of Water Features (e.g., wetlands, streams, lakes): Figure 4  

iii. Jurisdictional Determination/Delineation Report:  DSL concurrence letter – WD #08-
0034 (2008) and WD #2008-0034 Addendum (2001) is provided as Attachment F 

iv. Description of the Major Plant Communities:  Golf course fairways are dominated by 
mowed, non-native grasses. The creek banks are generally lacking woody riparian 
vegetation, though Douglas spiraea is found below the top of bank along portions of 
Waln Creek. All of the wetlands are palustrine emergent (Slope and Flats) and are 
dominated by non- native grasses (e.g. reed canarygrass, meadow foxtail) and soft rush.  

v. CSM Site Constraints or Limitations:  There are no known site constraints or any liens 
or easements that might conflict with bank objectives. Any impacts to the mitigation 
bank that might result from any future infrastructure improvements that might occur 
will be restored to pre-impact conditions.  
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vi. Functional Assessment: The project will improve flood storage, water quality, aquatic 
and riparian habitat, and conveyance functions, all of which have been impacted in 
streams throughout much of the watershed.  

 
The project includes the realignment of Waln Creek into a new sinuous channel with 
more gently sloped banks and the creation of floodplain adjacent to Waln Creek. This 
will result in improved connectivity of the stream to its floodplain and provide for 
improved flood attenuation capability. All of this will reduce the risk of periodic 
flooding of adjacent properties, which occurred prior to project construction.  
 
The project includes replanting the riparian corridor with native trees and shrubs for a 
distance of 50 feet on either side of Waln Creek. As this woody vegetation matures, it 
will provide increased shade to the stream channel, which will contribute to lower water 
temperatures and improved water quality. Construction of the new stream channel also 
includes the placement of streambed gravel on the new channel bottom. The 
replacement of fine-grained substrates with coarser gravels will reduce scour, and this 
reduced scour will also contribute to improved water quality within the watershed.  
 
Prior to project construction, substrate in the Waln Creek channel consisted primarily of 
hardpan clay and silt. The replacement of these substrates with gravel will improve 
habitat for aquatic macroinvertebrates, which provide food for fish and other organisms. 
Cutthroat trout are known to occur within the project area in Battle Creek, and they 
likely move from Battle Creek into Waln Creek as flows allow. The gravel substrates in 
the new Waln Creek channel will also provide improved spawning habitat for cutthroats 
and other fish species. Large woody material, which is incorporated into the banks of 
the new stream channel, will also provide habitat for aquatic macroinvertebrates, and it 
will also provide shelter for fish during periods of high flows. As noted above, native 
trees and shrubs in the riparian area will contribute to reduced stream temperatures, 
which will improve aquatic habitat for native species. This revegetated riparian corridor 
will also provide habitat for terrestrial organisms, and it will provide a source of organic 
material, which will provide a basis of nutrients for the aquatic food web.  
 
Removal of the culverts in Battle Creek at the upstream and downstream ends of the 
project site will remove fish passage barriers and provide improved connectivity along 
the stream corridor, allowing fish to move along longer reaches of streams within the 
watershed. The removal of these culverts will also improve conveyance along the 
stream and within the watershed. 
 

b. Goals and Objectives of the CSM:  Goals of the Waln Creek Enhancement and Battle Creek 
Culvert Removal Project are as follows: 

 Restore floodplain function.  

 Improve Waln Creek channel and habitat conditions.  

 Improve conveyance within Battle Creek.  
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These goals were accomplished through implementation of the following objectives: 
 

 Approximately 800 feet downstream of the northern property boundary, a new 
sinuous creek channel was excavated to the east of the existing creek. The new 
channel has a bottom width of approximately 8 feet and 2:1 side slopes. The bed of 
the new creek was lined with coir material for erosion control, with native gravels 
placed in the bottom of the channel. 

 
 A compacted soil plug with a volume of 450 cubic yards and a length of 200 feet was 

placed in the existing channel to divert flows into the realigned channel. 
Approximately 300 feet of the existing channel downstream of the soil plug was left 
intact as backwater refugia from Battle Creek. 

 

 Floodplain benching occured along the length of Waln Creek. From the northern 
property boundary south approximately 950 feet, the bench is fifty-feet wide. 
Starting at the upstream end of the compacted soil plug, the benching become 
increasingly wider and will eventually include benching along Battle Creek. The total 
benched area will cover 5.69 acres. 

 

 This entire area was seeded with native herbaceous cover, and the first fifty feet 
either side of Waln Creek (including the new sinuous portion of the channel) was 
planted with native trees and shrubs. The total area planted with trees and shrubs is 
3.28 acres. 

 

 Two culverts were removed on Battle Creek near the western and eastern property 
boundaries. During large storm events, water flowed over both culverts. To improve 
conveyance within the creek, both culverts were removed and the channel bottom and 
banks regraded to match the surrounding elevations. The western culvert had a diameter 
of 36 inches and was approximately 121 feet long. The eastern culvert also had a 
diameter of 36 inches and was approximately 102 feet long. Removal of the submerged 
culvert at the eastern property line improved fish passage during low flows. Once the 
culverts were removed and the creek regraded, the new surfaces were seeded with a 
native seed mix and planted with native trees and shrubs. 

c. Site Selection Information:  Summary of the project selection criteria from Appendix B. The 
project meets the site section criteria from Appendix B of the MBI as follows:  

 
Connectivity of Aquatic Resources Criteria  

 Where primarily in-channel mitigation is proposed, associated floodplain and associated 
riparian corridor is unconstrained and fully functioning, or mitigation includes restoration 
of floodplain and riparian corridor. The project restores floodplain and riparian corridor 
along Waln Creek.  

 Site is fully hydrologically connected with its floodplain (where floodplain exists depending 
on stream type) or floodplain restoration of floodplain connectivity is included in proposed 
actions. The project reconnects Waln Creek to its floodplain within the project site. 
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 Access to site by aquatic organisms (not limited to fish) is not limited by downstream man-
made passage barriers or includes passage remedy, if appropriate to the functions being 
replaced/restored. Removal of the culvert at the downstream end of the former Battle Creek 
Golf Course will remove a fish passage barrier downstream of the project site; however 
other barriers to passage are present downstream of this culvert.  

 
Function Specificity Criteria  

 Site provides opportunity to improve functions identified as priorities for restoration in the 
sub-basin, or functions that are most likely to influence and enhance other functions, as 
indicated by their influence rank. The project will improve flood storage, water quality and 
habitat functions. Grading to create new floodplain will reconnect Waln Creek to its 
floodplain and alleviate flooding problems that existed at the site prior to project 
construction. The re-establishment of native trees and shrubs within 50 feet of the stream 
will increase shade, which will help to lower stream temperatures, which are a pollutant of 
concern throughout Salem’s streams. Replacing the straightened channel with a sinuous 
channel and replacing the existing hardpan and silty substrate with coarser materials will 
improve habitat for fish and aquatic invertebrates.  

 Site provides opportunity to improve multiple functions identified as limiting or constrained 
in a watershed context. The project improves water quality and flood attenuation functions 
within the watershed.  

 Site provides opportunity to fully mitigate loss of full extent of each specific function at 
impact site. With the construction of the future Phase 2 improvements on Battle Creek, the 
project improves flood attenuation and water quality functions for the Waln Creek and 
Battle Creek reaches throughout the site.  

 Site provides opportunity to remove environmental constraints (e.g., armored banks, levees, 
impoundments, diversions, grade control, infrastructure, adjacent deleterious land use 
practices, etc.) or to improve stream functions identified as limited or constrained at the 
site. The project removes two culverts on Battle Creek at the upstream and downstream 
limits of the former Battle Creek Golf Course. The project also replaces the non-native, 
herbaceous-dominated riparian plant communities with native trees and shrubs, which will 
help to lower stream temperatures and improve the water quality function of the stream.  

 
Durability Criteria  

 Site provides for enduring and sustainable benefits through existing or new protections 
such as easements or public ownership. The project site has been purchased by the City to 
ensure its protection into the future.  

 Site represents a high probability of success in meeting mitigation objectives relative to 
other site options for same objectives. Prior to construction of the project, adjacent 
properties experienced periodic flooding when Waln Creek overtopped its banks. Creation 
of the new floodplain adjacent to Waln Creek was designed to reduce this periodic flooding. 
There are no other site options for creating additional floodplain to reduce flooding on 
properties adjacent to the project site. 

   



Waln Creek Enhancement and Battle Creek Culvert Removal Project Mitigation Plan 
Page 7 

d. Site Protection Instrument:  The City will own or control through legal agreements all SMB 
Project sites in perpetuity and will serve as the long-term steward of the SMB Project sites, 
ensuring long-term maintenance of each SMB project through a City-approved management 
plan or integrated natural resource plan, as described in Section III.D. of the Umbrella MBI.   

e. Mitigation Work Plan:   

i. Design Criteria, Specifications and Alternatives Analysis: Design criteria, specifications 
and a discussion of alternative designs are contained in Otak’s Geomorphic Analysis 
Memorandum, which is included as Attachment E  

ii. Construction Methods and Schedule: Construction above the ordinary high water of the 
creeks started in January 2012. As weather conditions allowed, excavation above the 
ordinary high water for floodplain benching occurred in early spring 2012. Excavated 
material was stockpiled on site and covered until the summer and fall of 2012, when the 
berms along the east and south sides of the property were constructed.  

 
The excavation of the new sinuous Waln Creek channel began June 1, 2012, which is 
the start of the in-water work period (the in-water work period for all of the creeks 
within the property is June 1 through October 15). The majority of the channel was 
constructed ―in the dry with no connection to Waln Creek upstream and Battle Creek 
downstream. While still dry, the bed and banks of the channel were lined with coir 
fabric and native gravel material (0.67-feet deep) was placed in the bottom of the new 
channel  
 
The downstream end of the new channel was first connected to Battle Creek and then 
the upstream end of the channel connected to Waln Creek. To ensure minimal erosion 
within the channel, the work area within Waln Creek was isolated from stream flow. 
The isolation extended upstream of the realignment to downstream of the soil plug 
placed within the creek.  
 
Although anadromous fish are not present within the creek due to blockages 
downstream, cutthroat trout are present. As such, the creek was first isolated with block 
nets upstream and downstream of the work area. Fish present within the work area were 
removed using a backpack electroshocker and placed into Battle Creek. The block nets 
were left in place across the width of the creek upstream and downstream of check dams 
that were temporarily placed in the creek to ensure the work area is dry. A bypass pipe 
re-routed the creek flow downstream in Waln Creek. Coir mats were placed downstream 
of the bypass pipe to ensure there was no erosion.  
 
All areas were hydroseeded upon the completion of grading with the seed mixes listed 
in Figure 8A. Tree and shrub planting occurred between December 2012 – January 
2013. 

 
iii. Site Plan(s): Waln Creek Improvements - Figures 5, 5A-B; Battle Creek Culvert 

Removal - Figures 9, 9A-B  

iv. Cross-Sections (existing and proposed contours): Figures 5C, 9A-B  
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v. Planting Plan: Figures 8, 8A-B  

vi. Schematic of Any Proposed In-stream Structures: Figures 7, 7A-D  

 
VI. Proposed Performance Standards 

a. Performance Standards for Riparian Plantings:  Although there is variation with the proposed 
standards listed in Exhibit C of the MBI, the following performance standards, approved in 
Department of State Lands permit number 47781-RF, will apply to the project:  

 
i. Permanent Monitoring Locations: Permanent plot locations must be established during 

the first annual monitoring in sufficient number and locations to be representative of the 
site. The permanent plot locations must be clearly identified on the ground.  

ii. Native Species Cover: The cover of native species, as defined in the USDA Plants 
Database, in the herbaceous stratum is at least 60%.  

iii. Invasive Species Cover: The cover of invasive species is no more than 10%. A plant 
species should automatically be labeled as invasive if it appears on the current Oregon 
Department of Agriculture noxious weed list, plus known problem species including 
Phalaris arundinacea, Mentha pulegium, Holcus lanatus, Anthoxanthum odoratum, and 
the last crop if it is non-native. Non-native plants should be labeled as such if they are 
listed as non-native on the USDA Plants Database. Beginning in Year 2 of monitoring, 
DSL will consider a non-native plant species invasive if it comprises more than 15% 
cover in 10% or more of the sample plots in any habitat class, and increases in cover or 
frequency from the previous monitoring period. Plants that meet this definition will be 
considered invasive for all successive years of monitoring. After the site has matured to 
the stage when desirable canopy species reach 50% cover, the cover of invasive 
understory species may increase but not exceed 30%.  

iv. Bare Substrate Cover: Bare substrate represents no more than 20% cover.  

v. Woody Vegetation: The density of woody vegetation is at least 1,600 live native plants 
(shrubs) and/or stems (trees) per acre or the cover of native woody vegetation on site is 
at least 50%. Native species volunteering on the site may be included, dead plants do 
not count, and the standard must be achieved for 2 years without irrigation.  

vi. Species Diversity: By Year 3 and thereafter, there are at least 6 different native species. 
To qualify, a species must have at least 5% average cover in the habitat class, and occur 
in at least 10% of the plots sampled.  

 
b. Performance Standards for Instream Improvements:  Additionally, the following measures will 

be used to evaluate stream channel conditions. These performance standards and the methods to 
measure them are based on performance standards and measurement methods described in A 
Function-based Framework for Stream Assessment and Restoration Projects 
(EPA 843-K-12-006, May 2012). 

 
i. Permanent Monitoring Locations: Four permanent cross sections will be established on 

Waln Creek during the first monitoring year, as follows:   
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 One near the upstream end of the restoration, south of the newly constructed 
connector road (Waln Drive, SE); 

 One near the downstream of the project reach, immediately upstream of Waln 
Creek’s confluence with Battle Creek; and 

 Two within the newly realigned, meandering portion of Waln Creek. 

The permanent cross section locations will be clearly marked so they can be easily 
relocated in subsequent monitoring years. 
 

ii. Lateral Stability and Bank Erosion/Migration: Lateral stability and bank 
erosion/migration will be assessed through annual cross-sectional surveys done at 
permanently established cross section locations. Comparison of cross sections to those 
done in previous years shall indicate that bank erosion is not occurring at a rate that 
would result in lateral instability or excessive channel migration. Bank erosion at the 
cross section locations shall remain at <0.1 ft. /yr., as measured by the cross section 
surveys.  

 
iii. Incision and Floodplain Connectivity: The degree of incision and floodplain 

connectivity will be assessed through the annual cross-sectional surveys done at 
permanently established cross section locations. Comparison of cross sections to those 
done in previous years shall indicate that the streambed is not downcutting and that the 
stream remains connected to its floodplain at the 1.2-year recurrence interval, as 
designed. The bank height ratio (BHR), which is a direct measure of channel incision, 
will be calculated from the cross sections. The BHR shall remain between 1.0 and 1.2 to 
confirm that the channel is not incising and remains connected to the floodplain 
benches.  

 
VII. Site-Specific Monitoring Plan 

Monitoring will be conducted annually at permanently established monitoring locations to assess whether 
the mitigation is meeting the performance standards described above. Riparian performance standards will 
be assessed at permanently established monitoring plots, and instream performance standards will be 
assessed at permanently established cross section locations. These permanent monitoring plots and cross 
sections will be established during the first monitoring year. Riparian vegetation monitoring and cross-
sectional surveys will be performed annually for a minimum period of seven years, as described in Section 
IV.F. of the Umbrella MBI. The results of the monitoring effort will be included in the annual monitoring 
report, as described in Section III.F. of the Umbrella MBI. 
 

VIII. Maintenance Plan 

a. Initial Maintenance:  Maintenance during the establishment period will be conducted on an as-
needed basis to ensure permit compliance and achievement of site-specific performance criteria. 
In-water (habitat) structures will be maintained to ensure the function of the structure as 
designed. Riparian vegetation will be maintained to ensure establishment of the approved native 
plant communities and control noxious/invasive weeds. Because there is a constant seed source 
for invasive species from upstream areas, which is beyond the control of this project, it will be 
essential to establish a healthy native plant community early in the project. Typically, herbicide 
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application will be used two to three times a year (summer, fall) combined with periodic 
mowing to control weedy species and reduce competition from grasses for woody species.  

Herbicide use will comply with all applicable federal/state standards. Maintenance will also 
include irrigation, as necessary, during the establishment period, and protection against 
herbivore and other damage. Supplemental planting will be conducted as necessary to ensure 
compliance with performance standards.  

b. Contingency and/or Adaptive Management Plans:  If it is determined modification of a 
structure or performance standard is necessary, a request will be submitted to the co-
chair/permitting agencies for review and approval prior to implementing the modifications. 
Contingency actions will follow the guidelines listed in Part V.B. of the MBI, and be based on 
an evaluation of changes to site conditions that have affected the initial designs.  

c. Long-term Maintenance: The goal of long-term maintenance of city Natural Areas is to ensure 
the continued ecological functions and social values of the sites are maintained, as well as 
continued compliance with federal, state, and local regulations.  

On-going maintenance of these and other city mitigation and areas is conducted by a dedicated 
city crew specialized in natural area maintenance. Long-term maintenance will follow the same 
basic approach as maintenance during the establishment period, with site treatments based on 
periodic inspections. Except as where otherwise provided, management activity will follow the 
best management practices listed in the City of Salem, Parks Operations, Sensitive Study 
Management Practice Handbook.  

d. Funding: Initial/establishment maintenance costs are budgeted and provided for in the project 
construction budget. Long-term maintenance funding is budgeted annually based on projected 
activity and provided through utility rate funds as part of the City’s stormwater management 
program.  

 

IX. Credit Determination and Credit Release Schedule 

Credits for the project will be quantified using the Salem Stream Mitigation Process Credit Calculation 
Worksheet. A total of 10,741 credits will be generated from the project, as summarized in Table 1. The 
Credit Calculation Worksheets used to quantify credits are included as Attachment G. 
 
Table 1. Summary of Credits for the Waln Creek Enhancement and Battle Creek Culvert 

Removal Project 
 

Mitigation Reach 
Instream 
Credits 

Riparian 
Credits 

Total 
Credits 

Lower Waln Creek – Reach 1 6,567 1,151 7,718 

Middle Waln Creek - Reach 2 1,765 446 2,211 

Battle Creek - Reach 1 135 0 135 

Battle Creek - Reach 2 0 368 368 

Battle Creek - Reach 3 309 0 309 

Total: 8,776 1,965 10,741 
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Credits will become available according to the following schedule:  

• Upon approval of the “as-built” certification, up to 30 percent of the total expected can be 
released upon agency approval of the as-builts and completion of initial plantings. 

• Upon achievement, and approval by the Corps and DSL, of performance standards in each of 
the first through seventh year monitoring reports 10 percent of credits (45 percent total) will be 
released. 

• Upon approval of the long-term management plan 25 percent of credits will be released. This 
release may occur after approval of the third year monitoring report and credit release. 

 

X. Long-Term Management Plan 

A Long-term Management Plan will be prepared in accordance with Section V of the Umbrella MBI. The 
Waln Creek Enhancement and Battle Creek Culvert Removal Project has been designed to be self-
sustaining. Once monitoring confirms that performance standards and project objectives have been met, 
the City will manage the site as a “Conservation Area.” 

Prior to release of at least 25 percent of the mitigation credits, the City shall develop a Long-term 
Management Plan for the project site for review and approval by the co-chair agencies, in consultation 
with the IRT. The site management plan, which will be developed in accordance with the City’s “Sensitive 
Areas Management Handbook”, will be designed to be adaptive, addressing changing conditions on and 
surrounding the site. The Long-term Management Plan shall include the following five components: 

1. Identification of long-term management needs and annual cost estimates for these needs; 

2. A long-term funding mechanism to meet these needs, such as a non-wasting endowment fund; 

3. A site protection instrument such as transfer of title or a conservation easement conveyed to an 
appropriate long-term steward; 

4. Identification of the party(s) responsible for ownership and all long-term management of the 
bank site, including a summary of the selected steward’s capacity to implement the 
management plan; and 

5. Procedures for future amendment of the Long-term Management Plan to allow for adaptive 
management, defining such situations in which review and approval of regulatory agencies 
would be necessary. 

The City of Salem’s Public Works Department will be responsible for maintaining the projects, consistent 
with the appropriate mitigation plan, to ensure its long-term viability as a functional aquatic resource. The 
mitigation site will be managed in coordination with existing and future adjacent restoration projects to 
achieve watershed goals. The City shall retain such responsibility unless and until the long-term project 
responsibility is formally transferred to an approved long-term steward; such a transfer would require pre-
approval by the co-chair agencies.  
 
XI. Service Area 

The Service Area for the Waln Creek Enhancement and Battle Creek Culvert Removal Project will be the 
6th Field HUC within which the project is located – HUC 170900070203 (McKinney Creek). A map 
showing the service area is provided as Attachment H. 















































































































































Attachment G 
 

Stream Mitigation Process Worksheets 
 
  



Improvement 
Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(D/C)] 0 D  

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(E/C)] 0 E  

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F  

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G  

Changing straightened channel to an appropriate conformation H  

Adding habitat structures (including large wood): I  

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J  

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K  

Replacing undersized culvert with fish-passable culvert or bridge: L 0.80

Installing fish ladders (If "yes", enter "Y",if "no" leave blank) 0 M  

Removing man-made structures that impound streams: N  

O  

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(P/C)]  P  

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(Q/C)] 0 Q  

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(R/C)] 0 R 0.15

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(S/C)] 0 S 0.17

T

U

V

W

X

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: 08/01/13

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Battle Creek Reach #: 1

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET
The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 
of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 
worksheet is protected - no password is required to unprotect.

0.21*(E/C)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

 

0.76*(Q/C)

0.76*(P/C)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; streams supporting state-listed or federally 

listed threatened, endangered or special concern species; and streams
within federal or state protected areas.

Improvement 
width

Net Improvement 
Factor

 

Linear Feet of 
Specific 

Improvement

0.21*(D/C)

Improvement 
Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 
(A)

Intermittent

Tertiary Waters are streams that are documented as 
non-game-fish-bearing. 

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 
blank):

Stream Status
(B)

Tertiary

0.1

25

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

 

0.15

0.80

Mitigation plans must be accompanied by data that supports the mitigation design. 

 

Instream Net Improvement Factors - At or Below Bankfull Elevation

 

 

0.00

0.00

 

80.80

 

 

 

 

 

 

 

 

101

135.34

 

0.33*(S/C)

 

135.34

Mitigation Site Assessment

105

0.05

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

12.50

0.80

11.50

105

0.33*(R/C)
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Mitigation Stream Name:

Location:
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Weight

Y1 Y2 0.54

0.27

Y3  Y4  Y5  Y6  

BB

CC

DD

Battle Creek

Salem, Oregon
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Evaluator(s): CET

1Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 
enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Plant CommunityNet Improvement Factors

Functional 
Value

1. Length of riparian area to be 
enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 
enhancement

2. Area (in square feet) of each type 
of existing plant stratum

Improvement 
Action
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CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: 08/01/13

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Riparian Mitigation 
Area Scores

 

 

 

0.70

AA

Z

0.40

Left Riparian Credit (BB) =Y1*(Y3+Y4+(0.2*Z)+(0.34*AA))

Total Riparian Credits (DD) = BB+CC

Right Riparian Credit (CC) =Y2*(Y5+Y6+(0.2*Z)+(0.34*AA))

Stream 
Status   
(AA) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-
bearing. 

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 
Primary Waters.

Primary Waters are streams designated as 
Essential Salmonid Habitat; Critical Habitat; 
streams supporting state-listed or federally 
listed threatened, endangered or special 

concern species; and streams within federal or
state protected areas.

Secondary

0.8

0.2

Ephemeral streams flow only in direct response to precipitation. Water 
typically flows only during and shortly after large precipitation events. 
Ephemeral streams may or may not have a well-defined channel, the 
stream bed is always above the water table, and stormwater runoff is 
the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 
associated with the continuous or intermittent conveyance of water. 

Stream 
Type   
(Z) 0.7

Perennial streams contain water continuously 
during a year of normal rainfall, often with the 
stream bed located below the water table for 
most of the year. Groundwater supplies the 
baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 
snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 
characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 
and spring when the stream bed may be below the water table and/or when snowmelt 
from surrounding uplands provides sustained flow. The channels may or may not be 
well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 
may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o
Plant Community Net Improvement Factors

High

Medium to 
High



Right 
Side

 
Left   
Side

 

Left   
Side

 
Right 
Side

  

Right 
Side

 
Left   
Side

 101

 

Left   
Side

 
Right 
Side

 
Right 
Side

105
Left   
Side

105

Low     

Medium     

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 
Shrub

Right Herb/Low 
Shrub

Right Tree/Tall 
Shrub

Left Tree/Tall 
Shrub

Right Tree/Tall 
Shrub

Increasing culvert size or adding culverts to increase floodplain 
connectivity:

 

 

Removing man-made debris below  ordinary high water:

Bench Creation:

135EETotal Credits:  Y+EE

135

 

X

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 
Shrub

Total Instream Credits (from Table C-1B):

DD

Left Herb/Low 
Shrubs

Left Herb/Low 
Shrubs

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Battle Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

1

CET

Laying back bank:

Bioengineering: Adding habitat structures  
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: 08/01/13Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES



Improvement 
Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(D/C)] 0 D  

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(E/C)] 0 E  

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F  

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G  

Changing straightened channel to an appropriate conformation H  

Adding habitat structures (including large wood): I  

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J  

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K  

Replacing undersized culvert with fish-passable culvert or bridge: L  

Installing fish ladders (If "yes", enter "Y",if "no" leave blank) 0 M  

Removing man-made structures that impound streams: N  

O  

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(P/C)] 0 P  

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(Q/C)] 0 Q  

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(R/C)] 0 R  

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(S/C)] 0 S  

T

U

V

W

X

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: 08/01/13

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Battle Creek Reach #: 2

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET
The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 
of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 
worksheet is protected - no password is required to unprotect.

0.21*(E/C)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

 

0.76*(Q/C)

0.76*(P/C)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; streams supporting state-listed or federally 

listed threatened, endangered or special concern species; and streams
within federal or state protected areas.

Improvement 
width

Net Improvement 
Factor

 

Linear Feet of 
Specific 

Improvement

0.21*(D/C)

Improvement 
Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 
(A)

Intermittent

Tertiary Waters are streams that are documented as 
non-game-fish-bearing. 

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 
blank):

Stream Status
(B)

Tertiary

0.1

25

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

 

0.15

0.80

Mitigation plans must be accompanied by data that supports the mitigation design. 

 

Instream Net Improvement Factors - At or Below Bankfull Elevation

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.33*(S/C)

 

 

Mitigation Site Assessment

0.05

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

 

0.33*(R/C)

 



Project Name:

Mitigation Stream Name:

Location:
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Weight

Y1 499 Y2 24952 24952 24952 0.54

0.27

Y3 0.162 Y4 0.30 Y5  Y6  

BB

CC

DD

Battle Creek

Salem, Oregon

0.162 0.30  
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Evaluator(s): CET

2Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 
enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Plant CommunityNet Improvement Factors

Functional 
Value

1. Length of riparian area to be 
enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 
enhancement

2. Area (in square feet) of each type 
of existing plant stratum

Improvement 
Action
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CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: 08/01/13

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Riparian Mitigation 
Area Scores

368.27

368.27

 

0.70

AA

Z

0.40

Left Riparian Credit (BB) =Y1*(Y3+Y4+(0.2*Z)+(0.34*AA))

Total Riparian Credits (DD) = BB+CC

Right Riparian Credit (CC) =Y2*(Y5+Y6+(0.2*Z)+(0.34*AA))

Stream 
Status   
(AA) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-
bearing. 

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 
Primary Waters.

Primary Waters are streams designated as 
Essential Salmonid Habitat; Critical Habitat; 
streams supporting state-listed or federally 
listed threatened, endangered or special 

concern species; and streams within federal or
state protected areas.

Secondary

0.8

0.2

Ephemeral streams flow only in direct response to precipitation. Water 
typically flows only during and shortly after large precipitation events. 
Ephemeral streams may or may not have a well-defined channel, the 
stream bed is always above the water table, and stormwater runoff is 
the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 
associated with the continuous or intermittent conveyance of water. 

Stream 
Type   
(Z) 0.7

Perennial streams contain water continuously 
during a year of normal rainfall, often with the 
stream bed located below the water table for 
most of the year. Groundwater supplies the 
baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 
snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 
characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 
and spring when the stream bed may be below the water table and/or when snowmelt 
from surrounding uplands provides sustained flow. The channels may or may not be 
well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 
may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

135

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o
Plant Community Net Improvement Factors

High

Medium to 
High
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Low 24952    

Medium     

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 
Shrub

Right Herb/Low 
Shrub

Right Tree/Tall 
Shrub

Left Tree/Tall 
Shrub

Right Tree/Tall 
Shrub

Increasing culvert size or adding culverts to increase floodplain 
connectivity:

 

 

Removing man-made debris below  ordinary high water:

Bench Creation:

368EETotal Credits:  Y+EE

 

368

X

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 
Shrub

Total Instream Credits (from Table C-1B):

DD

Left Herb/Low 
Shrubs

Left Herb/Low 
Shrubs

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Battle Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

2

CET

Laying back bank:

Bioengineering: Adding habitat structures  
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: 08/01/13Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES



Improvement 
Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(D/C)] 0 D  

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(E/C)] 0 E  

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F  

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G  

Changing straightened channel to an appropriate conformation H  

Adding habitat structures (including large wood): I  

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J  

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K  

Replacing undersized culvert with fish-passable culvert or bridge: L 0.80

Installing fish ladders (If "yes", enter "Y",if "no" leave blank) 0 M  

Removing man-made structures that impound streams: N  

O  

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(P/C)]  P  

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(Q/C)] 0 Q  

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(R/C)] 121 R 0.07

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(S/C)] 121 S 0.07

T

U

V

W

X

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: 08/01/13

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Battle Creek Reach #: 3

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET
The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 
of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 
worksheet is protected - no password is required to unprotect.

0.21*(E/C)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

 

0.76*(Q/C)

0.76*(P/C)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; streams supporting state-listed or federally 

listed threatened, endangered or special concern species; and streams
within federal or state protected areas.

Improvement 
width

Net Improvement 
Factor

 

Linear Feet of 
Specific 

Improvement

0.21*(D/C)

Improvement 
Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 
(A)

Intermittent

Tertiary Waters are streams that are documented as 
non-game-fish-bearing. 

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 
blank):

Stream Status
(B)

Tertiary

0.1

25

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

 

0.15

0.80

Mitigation plans must be accompanied by data that supports the mitigation design. 

 

Instream Net Improvement Factors - At or Below Bankfull Elevation

 

 

7.99

7.99

 

96.80

 

 

 

 

 

 

 

 

121

308.79

 

0.33*(S/C)

 

308.79

Mitigation Site Assessment

121

0.05

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

5.00

0.31

5.00

121

0.33*(R/C)

 



Project Name:

Mitigation Stream Name:

Location:
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Weight

Y1 Y2 0.54

0.27

Y3  Y4  Y5  Y6  

BB

CC

DD

Battle Creek

Salem, Oregon
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Low

Evaluator(s): CET

3Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 
enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Plant CommunityNet Improvement Factors

Functional 
Value

1. Length of riparian area to be 
enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 
enhancement

2. Area (in square feet) of each type 
of existing plant stratum

Improvement 
Action
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CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: 08/01/13

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Riparian Mitigation 
Area Scores

 

 

 

0.70

AA

Z

0.40

Left Riparian Credit (BB) =Y1*(Y3+Y4+(0.2*Z)+(0.34*AA))

Total Riparian Credits (DD) = BB+CC

Right Riparian Credit (CC) =Y2*(Y5+Y6+(0.2*Z)+(0.34*AA))

Stream 
Status   
(AA) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-
bearing. 

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 
Primary Waters.

Primary Waters are streams designated as 
Essential Salmonid Habitat; Critical Habitat; 
streams supporting state-listed or federally 
listed threatened, endangered or special 

concern species; and streams within federal or
state protected areas.

Secondary

0.8

0.2

Ephemeral streams flow only in direct response to precipitation. Water 
typically flows only during and shortly after large precipitation events. 
Ephemeral streams may or may not have a well-defined channel, the 
stream bed is always above the water table, and stormwater runoff is 
the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 
associated with the continuous or intermittent conveyance of water. 

Stream 
Type   
(Z) 0.7

Perennial streams contain water continuously 
during a year of normal rainfall, often with the 
stream bed located below the water table for 
most of the year. Groundwater supplies the 
baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 
snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 
characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 
and spring when the stream bed may be below the water table and/or when snowmelt 
from surrounding uplands provides sustained flow. The channels may or may not be 
well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 
may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

121

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o
Plant Community Net Improvement Factors

High

Medium to 
High



Right 
Side

 
Left   
Side

 

Left   
Side

 
Right 
Side

  

Right 
Side

 
Left   
Side

 121

 

Left   
Side

 
Right 
Side

 
Right 
Side

121
Left   
Side

121

Low     

Medium     

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 
Shrub

Right Herb/Low 
Shrub

Right Tree/Tall 
Shrub

Left Tree/Tall 
Shrub

Right Tree/Tall 
Shrub

Increasing culvert size or adding culverts to increase floodplain 
connectivity:

 

 

Removing man-made debris below  ordinary high water:

Bench Creation:

309EETotal Credits:  Y+EE

309

 

X

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 
Shrub

Total Instream Credits (from Table C-1B):

DD

Left Herb/Low 
Shrubs

Left Herb/Low 
Shrubs

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Battle Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

3

CET

Laying back bank:

Bioengineering: Adding habitat structures  
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: 08/01/13Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES



Improvement 
Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(D/C)] 0 D  

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(E/C)] 0 E  

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F  

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G  

Changing straightened channel to an appropriate conformation H 1.34

Adding habitat structures (including large wood): I 0.15

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J  

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K  

Replacing undersized culvert with fish-passable culvert or bridge: L  

Installing fish ladders (If "yes", enter "Y",if "no" leave blank) 0 M  

Removing man-made structures that impound streams: N  

O  

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(P/C)] 805 P 1.42

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(Q/C)] 805 Q 3.67

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(R/C)] 0 R  

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(S/C)] 0 S  

T

U

V

W

X

Mitigation Site Assessment

0.05

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

2.05

0.33*(R/C)

805

145.00

56.00

805

Mitigation plans must be accompanied by data that supports the mitigation design. 

 

Instream Net Improvement Factors - At or Below Bankfull Elevation

1142.03

2957.03

 

 

 

 

 

 

 

 

 

1078.70

18.60

 

6567.42

 

0.33*(S/C)

 

6567.42

Tertiary Waters are streams that are documented as 
non-game-fish-bearing. 

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 
blank):

Stream Status
(B)

Tertiary

0.1

30

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

 

0.15

0.80

124

0.76*(Q/C)

0.76*(P/C)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; streams supporting state-listed or federally 

listed threatened, endangered or special concern species; and streams
within federal or state protected areas.

Improvement 
width

Net Improvement 
Factor

 

Linear Feet of 
Specific 

Improvement

0.21*(D/C)

Improvement 
Weight

Table C-1B - Instream Net Improvement Factors

0.5

805

Stream Type 
(A)

Intermittent

0.21*(E/C)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: 08/01/13

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Waln Creek Reach #: 1

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET
The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 
of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 
worksheet is protected - no password is required to unprotect.



Project Name:

Mitigation Stream Name:

Location:
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Weight

Y1 805 Y2 805 40250 40250 40250 40250 40250 40250 0.54

0.27

Y3 0.162 Y4 0.30 Y5 0.16 Y6 0.25

BB

CC

DD

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

166

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o
Plant Community Net Improvement Factors

High

Medium to 
High

0.2

Ephemeral streams flow only in direct response to precipitation. Water 
typically flows only during and shortly after large precipitation events. 
Ephemeral streams may or may not have a well-defined channel, the 
stream bed is always above the water table, and stormwater runoff is 
the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 
associated with the continuous or intermittent conveyance of water. 

Stream 
Type   
(Z) 0.7

Perennial streams contain water continuously 
during a year of normal rainfall, often with the 
stream bed located below the water table for 
most of the year. Groundwater supplies the 
baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 
snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 
characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 
and spring when the stream bed may be below the water table and/or when snowmelt 
from surrounding uplands provides sustained flow. The channels may or may not be 
well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 
may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Left Riparian Credit (BB) =Y1*(Y3+Y4+(0.2*Z)+(0.34*AA))

Total Riparian Credits (DD) = BB+CC

Right Riparian Credit (CC) =Y2*(Y5+Y6+(0.2*Z)+(0.34*AA))

Stream 
Status   
(AA) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-
bearing. 

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 
Primary Waters.

Primary Waters are streams designated as 
Essential Salmonid Habitat; Critical Habitat; 
streams supporting state-listed or federally 
listed threatened, endangered or special 

concern species; and streams within federal or
state protected areas.

Secondary

0.8

Riparian Mitigation 
Area Scores

1150.70

594.09

556.61

0.70

AA

Z

0.40

CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: 08/01/13

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project
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Plant CommunityNet Improvement Factors

Functional 
Value

1. Length of riparian area to be 
enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 
enhancement

2. Area (in square feet) of each type 
of existing plant stratum

Improvement 
Action
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0.25

    

Waln Creek

Salem, Oregon

0.162 0.30 0.16
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Low

Evaluator(s): CET

1Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 
enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Low 40250  40250  

Medium     

CITY OF SALEM STREAM MITIGATION PROCESS - Page 3

Project Name: 08/01/13Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES

Laying back bank:

Bioengineering: Adding habitat structures 124
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Waln Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

1

CET

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 
Shrub

Total Instream Credits (from Table C-1B):

DD

Left Herb/Low 
Shrubs

Left Herb/Low 
Shrubs

7718EETotal Credits:  Y+EE

6567

1151

X

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 
Shrub

Right Herb/Low 
Shrub

Right Tree/Tall 
Shrub

Left Tree/Tall 
Shrub

Right Tree/Tall 
Shrub

Increasing culvert size or adding culverts to increase floodplain 
connectivity:

 

 

Removing man-made debris below  ordinary high water:

Bench Creation:



Improvement 
Value

Bankfull Width C

Laying back bank above bankfull elevation (Right Side): [Improvement weight = 0.21*(D/C)] 0 D  

Laying back bank above bankfull elevation (Left Side): [Improvement weight =0.21*(E/C)] 0 E  

Bioengineering below bankfull elevation (Left Side) where not part of any other improvement: F  

Bioengineering below bankfull elevation (Right Side) where not part of any other improvement: G  

Changing straightened channel to an appropriate conformation H  

Adding habitat structures (including large wood): I  

Removal of bank armoring below bankfull elevation (Right Side) (must be stabilized with bioengineering) J  

Removal of bank armoring below bankfull elevation (Left Side) (must be stabilized with bioengineering) K  

Replacing undersized culvert with fish-passable culvert or bridge: L  

Installing fish ladders (If "yes", enter "Y",if "no" leave blank) 0 M  

Removing man-made structures that impound streams: N  

O  

Bench creation at bankfull elevation (Left Side): [Improvement weight =0.76*(P/C)] 345 P 1.65

Bench creation at bankfull elevation (Right Side): [Improvement weight =0.76*(Q/C)] 345 Q 1.09

Laying back bank below bankfull elevation (Left Side): [Improvement weight =0.33*(R/C)] 345 R 0.11

Laying back bank below bankfull elevation (Right Side): [Improvement weight =0.33*(S/C)] 345 S 0.11

T

U

V

W

X

Mitigation Site Assessment

345

0.05

Below Bankfull Elevation Credits=Average below bankfull Net Improvement*Sum of below bankfull linear feet of specific improvements

Total Instream Credits = Above bankfull elevation credits + Below bankfull elevation credits

Average above bankfull elevation: Net Improvement=Sum of above bankfull Net Improvement Factors/Sum of above bankfull linear feet of specific improvements

Average below bankfull elevation: Net Improvement=Sum of below bankfull Net Improvement Factors/Sum of below bankfull linear feet of specific improvements

Above Bankfull Elevation Credits=Average above bankfull Net Improvement*Sum of above bankfull linear feet of specific improvements

10.00

0.74

10.00

345

0.33*(R/C)

345

43.00

65.00

345

Mitigation plans must be accompanied by data that supports the mitigation design. 

 

Instream Net Improvement Factors - At or Below Bankfull Elevation

568.10

375.82

37.95

37.95

 

 

 

 

 

 

 

 

 

 

1765.02

 

0.33*(S/C)

 

1765.02

Tertiary Waters are streams that are documented as 
non-game-fish-bearing. 

Secondary Waters are game-fish-bearing streams 
that do not meet the criteria for Primary Waters.

0.34

Increasing culvert size or adding culverts to increase floodplain connectivity (If "yes", enter "Y", if "no" leave 
blank):

Stream Status
(B)

Tertiary

0.1

30

0.34

0.34

0.80

0.34

1.34

Instream Net Improvement Factors - Above Bankfull Elevation

B
Secondary

0.4

 

0.15

0.80

 

0.76*(Q/C)

0.76*(P/C)

A

0.4
Primary

0.8

Primary Waters are streams designated as Essential Salmonid 
Habitat; Critical Habitat; streams supporting state-listed or federally 

listed threatened, endangered or special concern species; and streams
within federal or state protected areas.

Improvement 
width

Net Improvement 
Factor

 

Linear Feet of 
Specific 

Improvement

0.21*(D/C)

Improvement 
Weight

Table C-1B - Instream Net Improvement Factors

0.5

Stream Type 
(A)

Intermittent

0.21*(E/C)

1.34

This section calculates the amount of credit achieved as a result of proposed instream mitigation activities.

0.7

Factors

Perennial

Intermittent streams contain water for only part of the 
year, typically during the winter and spring when the 

stream bed may be below the water table and/or 
when snowmelt from surrounding uplands provides 

sustained flow. The channels may or may not be well-
defined. The flows may vary greatly with stormwater 
runoff. Intermittent streams may lack the biological 

and hydrological characteristics commonly associated 
with the continuous conveyance of water. 

Ephemeral

Ephemeral streams flow only in direct response to 
precipitation. Water typically flows only during and 
shortly after large precipitation events. Ephemeral 

streams may or may not have a well-defined channel, 
the stream bed is always above the water table, and 

stormwater runoff is the primary source of water. 
Ephemeral streams typically lack the  biological, 

hydrological, and physical characteristics commonly 
associated with the continuous or intermittent 

conveyance of water. 

Perennial streams contain water continuously during a year of normal 
rainfall, often with the stream bed located below the water table for 
most of the year. Groundwater supplies the baseflow for perennial 
streams, but flow is also supplemented by stormwater runoff and 

snowmelt. Perennial stream exhibit the typical biological, hydrological, 
and physical characteristics commonly associated with the continuous 

conveyance of water.

0.2 0.7

CITY OF SALEM STREAM MITIGATION PROCESS  - Page 1 

Table C -1A: Instream Credits 

Project Name:

Mitigation Stream Name:

Date: 08/01/13

CETLocation:

Waln Creek Enhancement and Battle Creek Culvert Removal Project

Waln Creek Reach #: 2

Evaluator(s):Salem, Oregon

MITIGATION SITE - CREDIT CALCULATION WORKSHEET
The Salem, Oregon Stream Mitigation Process is a rapid assessment methodology that quantifies impacts to streams and riparian areas and determines an appropriate level 
of mitigation. The process requires knowledge of stream and riparian conditions to complete four tables (2 for debit calculations and 2 for credit calculations). This 
worksheet is protected - no password is required to unprotect.



Project Name:

Mitigation Stream Name:

Location:
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Weight

Y1 345 Y2 345 17250 14835 17250 17250 14835 14835 0.54

0.27

Y3 0.162 Y4 0.30 Y5 0.14 Y6 0.14

BB

CC

DD

Table C-2B: Additional Riparian Mitigation Factors

PerennialEphemeral

Medium

Average Stream Flow Direction across mitigation site in degrees east of north*

0

*Measured every 100 feet along riparian enhancement Area

Riparian Mitigation Net Improvement Factors (Z3, Z4, Z5, Z6)=sum o
Plant Community Net Improvement Factors

High

Medium to 
High

0.2

Ephemeral streams flow only in direct response to precipitation. Water 
typically flows only during and shortly after large precipitation events. 
Ephemeral streams may or may not have a well-defined channel, the 
stream bed is always above the water table, and stormwater runoff is 
the primary source of water. Ephemeral streams typically lack the the 

biological, hydrological, and physical characteristics commonly 
associated with the continuous or intermittent conveyance of water. 

Stream 
Type   
(Z) 0.7

Perennial streams contain water continuously 
during a year of normal rainfall, often with the 
stream bed located below the water table for 
most of the year. Groundwater supplies the 
baseflow for perennial streams, but flow is 

also supplemented by stormwater runoff and 
snowmelt. Perennial stream exhibit the typical 

biological, hydrological, and physical 
characteristics commonly associated with the 

continuous conveyance of water.

Intermittent

0.5

Intermittent streams contain water for only part of the year, typically during the winter 
and spring when the stream bed may be below the water table and/or when snowmelt 
from surrounding uplands provides sustained flow. The channels may or may not be 
well-defined. The flows may vary greatly with stormwater runoff. Intermittent streams 
may lack the biological and hydrological characteristics commonly associated with the 

continuous conveyance of water. 

Left Riparian Credit (BB) =Y1*(Y3+Y4+(0.2*Z)+(0.34*AA))

Total Riparian Credits (DD) = BB+CC

Right Riparian Credit (CC) =Y2*(Y5+Y6+(0.2*Z)+(0.34*AA))

Stream 
Status   
(AA) 0.1

Tertiary

0.4

Primary

Tertiary Waters are streams that are documented as non-game-fish-
bearing. 

Secondary Waters are game-fish-bearing streams that do not meet the criteria for 
Primary Waters.

Primary Waters are streams designated as 
Essential Salmonid Habitat; Critical Habitat; 
streams supporting state-listed or federally 
listed threatened, endangered or special 

concern species; and streams within federal or
state protected areas.

Secondary

0.8

Riparian Mitigation 
Area Scores

445.96

254.61

191.35

0.70

AA

Z

0.40

CITY OF SALEM STREAM MITIGATION PROCESS - Page 2

Date: 08/01/13

MITIGATION SITE - CREDIT CALCULATION WORKSHEET

Waln Creek Enhancement and Battle Creek Culvert Removal Project
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Plant CommunityNet Improvement Factors

Functional 
Value

1. Length of riparian area to be 
enhanced (not more than a 50 feet 

wide)

Left Right

3. Area (in square feet) of each type of 
enhancement

2. Area (in square feet) of each type 
of existing plant stratum

Improvement 
Action
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Waln Creek

Salem, Oregon

0.162 0.30 0.14
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Low

Evaluator(s): CET

2Reach #:

Table C-2A: Riparian Vegetation Net Improvement Factors within 50 feet of Edge of Stream

This section determines how much credit is gained from enhancing a riparian area in low or medium value condition. There is no limit to the length of the 
enhancement area, but credit given only within 50 feet of the stream (as measured perpendicular from the ordinary high water).

Low to High

1.  Provide the length of the riparian area that will be enhanced along each bank.

2.  Estimate the area (in square feet) of each existing plant community type (i.e. low or medium) to be enhanced. 
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Right 
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345
Right 
Side

345
Left   
Side

345

Low 17250  14835  

Medium     
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Project Name: 08/01/13Waln Creek Enhancement and Battle Creek Culvert Removal Project Date:

CREDIT CALCULATION PROJECT SUMMARY AND SCORES

Laying back bank:

Bioengineering: Adding habitat structures  
Changing straightened channel to 

an appropriate conformation:

INSTREAM NET IMPROVEMENT FACTORS - AT OR BELOW BANKFULL STAGE

Mitigation Stream Name:

INSTREAM NET IMPROVEMENT FACTORS - ABOVE BANKFULL STAGE

Location: Evaluator(s):

Waln Creek Reach #:

Salem, Oregon

Table C-3A: Project Summary

2

CET

Riparian area to be enhanced:

Total Riparian Credits (from Table C-2B):

Right Herb/Low 
Shrub

Total Instream Credits (from Table C-1B):

DD

Left Herb/Low 
Shrubs

Left Herb/Low 
Shrubs

2211EETotal Credits:  Y+EE

1765

446

X

Laying back bank:

Removal of bank armoring:
Replacing undersized culvert with 

fish-passable culver or bridge:
Removing dams or adding 

fish ladders

Left Tree/Tall 
Shrub

Right Herb/Low 
Shrub

Right Tree/Tall 
Shrub

Left Tree/Tall 
Shrub

Right Tree/Tall 
Shrub

Increasing culvert size or adding culverts to increase floodplain 
connectivity:

 

 

Removing man-made debris below  ordinary high water:

Bench Creation:



Attachment H 
 

Service Area Map 
 
 
 
 
 
 
 
 
 



ATTACHMENT H 
 

 
 
 
6th Field HUCs within Service Area 
170900070203 - McKinney Creek 
170900070204 - Lower Mill Creek 
170900070301 - Croisan Creek (includes Pringle Creek) 
170900070302 - Glenn Creek (includes Claggett Creek) 
170900090109 - Lower Little Pudding River 
170900090108 - Upper Little Pudding River 

 
 
 
 
 
SERVICE AREA  
Waln Creek Enhancement and Battle Creek Culvert Removal Project 
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