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Education

MS, Plant Ecology, University of 

Michigan, 2000

BA, Biology and Philosophy, 

Kenyon College, 1997

Years of Experience

With ARCADIS Since 2004

Professional Registrations

Ecological Society of America -

Certified Ecologist

Society of Wetland Scientists -

Professional Wetland 

Scientist

Douglas Partridge, MS, PWS, CE
Senior Ecologist

Mr. Partridge’s 11 years of professional experience ranges from the development, 

implementation, and monitoring of ecosystem restoration projects with an emphasis on wetland 

and riparian ecosystem, to development of conservation strategies for protected plant and animal 

species, to development and implementation of phytoremediation strategies, to development and 

application of functional assessment models, to routine wetland delineations and environmental 

permit assistance.  

Responsibilities across this range of projects have included, but were not limited to, project 

management, ecosystem restoration design, special-status species surveys, development of 

conservation strategies, habitat assessments, watershed planning, compliance monitoring of 

restoration projects, wetland delineations, construction oversight, management strategies for 

noxious weeds, literature reviews, data base management, statistical analysis, environmental 

permit acquisition, grant writing, and production of technical reports.

Experience

Remediation Projects

Mt. Erie Pipeline Release Project

Confidential Client, Mt. Erie, Illinois

Preparation of forested wetland restoration design and associated permits associated with 

Natural Resource Damages activities associated with an oil pipeline release.  Provided senior

ecological support throughout the Natural Resource Damages consultation process.  Restoration 

will include 21 acres of onsite impacts and adjacent agricultural fields, in addition to 3 acres of 

bioremediation within emergent wetland habitat.

Conceptual Restoration Design for Swan Pond Embayments

Tennessee Valley Authority (TVA) Fly Ash Response. Kingston, Tennessee  

Preparation of a conceptual restoration design report to assist with a response to an ash dike 

failure at TVA’s Kingston Fossil Plant in Roane County, Tennessee.  Specifically, the restoration 

plan provided an evaluation of site concepts for restoration of the Swan Pond Embayment and 

associated riparian habitat that was filled with ash following the dike failure.
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Lower Neches Estuarine Marsh Complex and Coastal Wet Prairie Restoration Project

Confidential Client, Lower Neches Wildlife Management Area. Orange County, Texas

Ecological support of Natural Resource Damages project involving the restoration of 115 acres of 

estuarine wetland habitat in the Chenier Plain of the Texas Gulf Coast on Texas Parks & Wildlife 

Department property.  Project included restoration of mounds, terraces, and mudflat habitats 

through the beneficial re-use of historic and fresh dredge materials.   

Restoration Design for Constructed Wetlands Associated with Landfill Cap

Confidential Client, Port Arthur, Texas

Ecological support of Natural Resource Damages project involving the creation of over 100 acres 

of estuarine and freshwater wetland habitat over a constructed landfill cap.  Project specifically 

targets the restoration of Mottled duck (Anas fulvigula) habitat in the Chenier Plain of the Texas 

Gulf Coast.

Manufactured Gas Plant Remediation

Confidential Client, Lakewood, New Jersey

Ecological support relative to planning and permitting associated with remediation of a former 

manufactured gas plant facility in Lakewood Township, New Jersey.  Permitting included the 

preparation of an on- and off-site restoration plan for riparian woodlands along the south branch 

of the Metedeconk River.

Constructed Treatment Wetlands Design 

State of Kentucky Division of Waste Management and Finance and Administration 

Preparation of design for a four-cell, one acre constructed treatment wetland to treat leachate 

generated by the Winchester Municipal Utilities/Clark County Landfills near Lexington, Kentucky.  

This wetland treatment system was designed to reduce suspended solids (TSS) and nitrogen 

concentrations through sorption, biotransformation, plant uptake process and denitrification so 

that the effluent achieves NPDES stream discharge standards.

Constructed Wetland Conceptual Design 

Confidential Client, Ravensdale, Washington

Preparation of a constructed wetland conceptual design report to assist with managing leachate 

seeps on an existing mining property. The leachate was highly alkaline with elevated metals 

(including arsenic, lead, and potassium) and associated high total dissolved solids and 

conductivity.

Evaluation of Tree Preservation Measures for Soil Remediation within Protected Root 

Zones of Trees.  Confidential Client.  Middleport, New York

Evaluation of tree preservation measures that might be employed in the course of remediation of 

potential constituents of concern (primarily arsenic) in soil located within the protected root zones 
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of trees found within affected residential neighborhoods in Middleport, New York.  The report was 

developed as part of an effort to maintain the environmental character of affected neighborhoods.  

Conclusions are to be considered during development of a final remedial action work plan.

Soil Amendment Pilot Study

Confidential Client. Hurley, New Mexico.

Preparation of design work plan and monitoring of a soil amendment pilot study designed to 

evaluate possible remediation options to address elevated copper concentrations and depressed 

pH in surface soils near a copper mining facility. The study is testing longevity of pH stabilization 

(after lime amendments), copper sequestration ability, vegetative re-colonization, and 

constructability.

Restoration Projects

North Creek Riparian Ecosystem Restoration Project

University of Washington, Bothell/Cascadia Community College, Bothell, Washington

Environmental planning and permitting, construction supervision, oversight of native plant 

nursery, and adaptive management and compliance monitoring for 58-acre stream and floodplain 

ecosystem restoration project.  First project in Pacific Northwest which was permitted using a 

functional assessment approach.  Subsequently, assisted client with application of “excess” 

mitigation credits using a functional assessment approach to future projects occurring on the 

campus property.

Conceptual Mitigation Plan

City of Bothell, Washington

Preparation of a conceptual mitigation approach on a city owned 48-acre property to support 

future planning associated with mitigating unavoidable impacts to waters/wetlands that may result 

from current and future capital improvement projects. The mitigation approach was based upon 

application of the HGM functional approach to riverine wetlands.

Newskah Creek Riparian Ecosystem Restoration Project

Washington Department of Corrections, Aberdeen, Washington

Long-term management and compliance monitoring of 10-acre tidally-influenced stream 

ecosystem restoration project adjacent to Grays Harbor.  Newskah Creek is a salmonid 

producing stream, primarily supporting Chinook (Oncorhynchus tshawytscha) and Coho (O. 

kisutch) salmon. Project was permitted and subsequently monitored based upon the application 

of the HGM functional assessment to riverine wetlands.
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San Pedro Creek Flood Control, Restoration, and Fish Habitat Projects

City of Pacifica, California

Environmental planning and permitting, grant procurement, restoration design, endangered 

species issues including fish passage, construction observation, and compliance monitoring for 

two projects along San Pedro Creek.  Endangered species included the California red legged 

frog and Central California Coast Steelhead (Oncorhunchus mykiss). Project was permitted 

based upon the application of the HGM functional assessment to riverine wetlands.

Calera Creek Ecosystem Restoration Projects

City of Pacifica, California

Environmental planning and permitting, restoration design, and endangered species issues 

specific to three restoration projects along Calera Creek.  Endangered species included the 

California red legged frog and the San Francisco garter snake (Thamnophis sirtalis 

tetrataenia). Project was permitted and subsequently monitored based upon the application of 

the HGM functional assessment to riverine wetlands.

Biological Species and Habitat Survey and Restoration Plan

Confidential Client, Casmalia, California

Preparation of a Biological Species and Habitat Report intended to synthesize results of 

previously conducted field surveys focused on determining the presence or absence of 39 known 

or potentially occurring sensitive species within or proximate to the site.  Work culminated in the 

restoration design of wetland habitat to support the California red-legged frog (Rana aurora 

draytonii).

El Estero Stream Restoration Design

City of Santa Barbara, Santa Barbara, California

Preparation of an ecosystem restoration design for a tributary of El Estero channel in the City of

Santa Barbara, California.  Restoration design was focused on restoring habitat for the 

southwestern pond turtle (Emys marmorata).

Wetland Ecosystem Restoration Project

Shell Oil Company, Anacortes, Washington

Assisted in long-term management and monitoring of 16-acre wetland ecosystem project 

adjacent to Padilla Bay, a national estuarine reserve.

Raritan River Natural Resource Restoration Project

Confidential Client, Kin Buc Landfill.  Edison, New Jersey

Compliance monitoring and adaptive management of a wetland and upland restoration project 

along the Raritan River in Edison, New Jersey.  Restoration project included 30 acre tidal wetland 

restoration, 4 acre freshwater wetland enhancement, and 60 acre upland habitat enhancement.  
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Vegetation Surveys

Rare Plant Surveys, and Waters/Wetlands Delineation

Confidential Client, San Jose, California

Conducted surveys for rare plant species across a 5,000 acre site to support decommission, 

demolition, and remediation activities.  Site surveys occur across a range of plant communities 

including chaparral, scrub-shrub, serpentine grasslands, exotic grasslands, and riparian and oak 

woodland.  Work also includes delineation of waters/wetlands over approximately 3,500 acres of 

the site to assist site planning and permitting.  

Rare Plant Survey and Monitoring

Napa County Flood Control and Water Conservation District, Napa County, California

Conducted rare plant survey in the lower Napa River ecosystem for the Napa River/Napa Creek 

flood control project.  

Suisun Thistle Survey

Solano County Water Agency, Solano County, California

Conducted survey for the federally endangered Suisun thistle (Cirsium hydrophilum var. 

hydrophilum) in the upper Suisun Marsh of Rush Ranch.  

Site Planning 

Waters/Wetlands Delineation and Stormwater Management Planning

California Department of Parks and Recreation, Sacramento, California  

Delineate waters/wetlands over approximately 1000 acres, and preparation of planning 

documents to control sediment and erosion control as well as stormwater within an off-road 

vehicle park.  

Waters/Wetlands Delineation and Biological Assessment

San Francisco Public Utilities Commission, San Francisco, California

Delineate waters/wetlands, and prepare biological assessment to assist with planning and 

permitting associated with a new treated water reservoir development project.

Biological Assessment for Willamette River Dredging Project

Confidential Client. Portland, Oregon.

Prepared a biological assessment to assist with planning and permitting associated with a 

dredging project within the Willamette River in Portland, Oregon.  Biological assessment 

evaluated potential impacts to five salmonids species.
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Waters/Wetlands Delineation and Mitigation Plan

Confidential Client, Westport, Oregon

Delineate waters/wetlands and prepared mitigation plan for temporary impacts to 

waters/wetlands, and oversee plant installation.

Waters/Wetlands Delineation and Site Wide Planning

Confidential Client, Chanute, Kansas

Planning and permitting associated with the expansion of an existing limestone mine in Chanute, 

Kansas.  

Waters/Wetlands Delineation and Site Wide Planning

Confidential Client, Carteret, New Jersey  

Delineate waters/wetlands on 104 acre property, and assist client with site wide planning and 

permitting.              

Waters/Wetlands Delineation, Stormwater Outfall Design and Permitting

Confidential Client, Marietta, Ohio

Delineate waters/wetlands, acquire permits for construction of stormwater outfall to Duck Creek, 

design and install log jams to stabilize soil and channel bank at outfall.

Wetland Functional Assessments

HGM Guidebook Development

California Regional Water Quality Control Board (RWQCB), California

Development of the Guidebook to Hydrogeomorphic Functional Assessment of Riverine 

Waters/Wetlands in the Santa Margarita Watershed.  Project completed in cooperation with 

USEPA Region IX, the California Coastal Conservancy, and the California RWQCB.

HGM Guidebook Development

Santa Barbara County Water Agency, Santa Barbara County, California

Development and training of the Draft Guidebook for Referenced Based Assessment of the 

Functions of Riverine Waters/Wetlands Ecosystems in the South Coast Region.  Project 

completed in cooperation with Santa Barbara Water Agency and U.S. Environmental Protection 

Agency (USEPA) Region IX.
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Selected Publications

Partridge, D. 2010.  Restoration of a Pacific Northwest Stream Ecosystem in an Urban 
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Adaptive Management. Poster presented at Society of Wetland Scientist Conference, June, Salt 
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Conference, September.

Keever, M., P.L. Fiedler, and D. Partridge.  2003.  “Geographic Distribution and Population 

Parameters of the Endangered Suisun Thistle (Cirsium hydrophilum var. hydrophilum) at Rush 

Ranch.”  Poster presented at the State of the Estuary Conference, September.

Partridge, D.  2001.  “Remote Functional Assessment Protocol for Riverine Ecosystems in the 

South Coast Region of Santa Barbara County, California.”  Presentation at the Society of 

Wetland Scientists, May, Chicago, Illinois.



Imagine the result

Gail Terzi

Mitigation Program Manager, Regulatory Branch

Department of the Army

Seattle District, Corps of Engineers

P.O. Box 3755

Seattle, Washington 98124-3755

Subject:

University of Washington / Cascadia Community College North Creek Restoration 

Site (Permit No. 1995-4-01737)

Dear Ms. Terzi:

The University of Washington, Bothell, Cascadia Community College and ARCADIS 

would like to begin by thanking you for your continuing support of the North Creek 

Restoration Site (constructed under Permit No. 1995-4-01737).  To that end, we 

greatly appreciate your recent correspondence (July 2011) to release the campus 

from any further compliance monitoring requirements based upon the successes 

documented in the Year 7 Monitoring Report.  Please know that a full time staff will 

continue to be responsible for wetland maintenance, with a focus on control of 

invasive species throughout the restoration site.

As noted in your July 2011 letter, the original permit was previously modified to allow 

the campus to postpone wetland restoration activities in the nursery area (inclusive of 

the greenhouses, irrigation pond, and shade cloth areas) until the end of the 

monitoring interval.  This was done in order to better support adaptive management 

activities for this large restoration site.  However, at this time the campus has a very 

unique opportunity to utilize the nursery area for the development of the Sarah 

Simonds Green Conservatory (hereafter Conservatory). Development of the 

Conservatory represents an amazing opportunity for the campus to showcase this 

unique restoration site while enhancing educational and public outreach 

opportunities. Serving the faculty, students and programs, the Conservatory will also 

be open to the general public, including residents, community groups and school 

children. The proposed location was chosen given the proximity to the restored 

wetlands, as well as the potential to continue to support adaptive management, 

maintain the native plant nursery, as well as provide additional research 

opportunities.   

ARCADIS U.S., Inc.

2300 Eastlake Avenue East

Suite 200

Seattle

Washington 98102

Tel 206 325 5254

Fax 206 325 8218

www.arcadis-us.com

ENVIRONMENT

Date:

September 7, 2011

Contact:

Douglas Partridge

Phone:

347.756.3600

Email:

Doug.Partridge@

Arcadis-us.com

Our ref:

B00023350.0004.
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The Conservatory planning and design process has made great efforts to keep the 

proposed construction within the existing footprint of the nursery area.  The nursery 

area, approximately 1.0 acre, was a historical wetland that was filled as a result of 

the campus development and more specifically construction of the onsite nursery.

Wetlands within the nursery area were covered with a permeable geotextile material 

and then fill (i.e., coarse gravel, or soil) was placed over-top this barrier.  However, 

the project requires two belowground utility corridors to access the Conservatory and 

which will temporarily impact 849 square feet (sf) of wetlands outside the delineated 

nursery area but within the defined wetland restoration boundaries.   These areas will 

be immediately restored consistent with the original restoration design, as discussed 

further below.  Finally, the proposed design has gone through an alternatives 

analysis and has minimized wetland impacts to the maximum extent possible.  A 

map of current site conditions is presented as Figure 1, as well as the proposed 

project design as Figure 2.

Consistent with your guidance, the University of Washington (i.e., responsible party 

for the USACE permit) is requesting that the USACE modify the existing permit to 

forego restoration of this nursery area and allow the development of the 

Conservatory.  In order to facilitate your evaluation of this request, we have 

organized the remainder of this letter into the following sections: (1) summary of 

wetland functioning throughout the restoration site; (2) summary of accounting of 

mitigation credits; (3) alternatives analysis; (4) restoration of impacted wetlands; and 

(5) conclusions.

Summary of Wetland Functioning

A wetland delineation and functional assessment of the restoration site was 

performed in 2006 to support permitting of the South Access Project (Permit No. 

200600214). The intention of this evaluation was to demonstrate that the restoration 

site was functioning as designed.  The delineation documented approximately 50 

acres of waters and wetlands restored (i.e., met the technical criteria for wetlands 

consistent with the 1987 Manual) within the North Creek ecosystem, including 

approximately 3,860 feet of stream channel (Attachment B).  

To assess wetland functioning, the project team relied upon the Draft Guidebook to 

Functional Assessments of Depressional Wetlands of the Pacific Northwest/Puget 

Sound Lowlands Region (Puget Sound Lowlands Guidebook) (LCLA 1995a) with 

support from the Guidebook for Application of Hydrogeomorphic Assessments to 

Riverine Wetlands (Riverine HGM Model) (Brinson et al. 1995).  The regional HGM 

model consists of 15 identified ecosystem functions performed in a Puget Sound 
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riverine ecosystem (Table 1), and supported by a total of 34 variables used to 

provide input into the appropriate functions.

Results of the 2006 functional assessment indicated that restoration activities had

increased the functional indices in thirteen of the fifteen (87%) functions. The 

remaining two ecosystem functions showed no change in function. The level of 

functioning increased in five out of the six (83%) hydrologic ecosystem functions and 

remained the same in the one function that did not increase (Subsurface Water 

Storage). The level of functioning increased in all four (100%) biogeochemistry 

ecosystem functions. The level of functioning increased in one of the two (50%) plant 

community functions and remained the same for the function that did not increase 

(Detrital biomass). The level of functioning increased in all four (100%) of the faunal 

support/habitat ecosystem functions.

To support USACE’s evaluation for modification of the existing permit in support of 

development of the Conservatory, ARCADIS re-evaluated the 2006 functional 

assessment based upon existing conditions documented in the 2009 Monitoring 

Report (ARCADIS 2009) and best professional judgment from over a decade of on-

site observations.  A summary table for all variable scoring including the scaling 

rationales is included as Table 2. Scaling was performed based upon knowledge of 

onsite conditions, 2009 monitoring results, and assumed continued use of the 

nursery area for development of the Conservatory. A summary table for resulting 

functional indices is included as Table 3. The results of the 2011 functional 

assessment support the assumption that continued use of the nursery area will not 

adversely affect the adjacent wetland habitats.  The location of the nursery is set 

back from the restored creek, and at the outer extent of the restored floodplain.  

Given the size of the overall restoration site and documented successes throughout, 

this small area in its current or proposed future disturbed condition has little to no 

overall effect on the restored ecosystem functioning of Lower North Creek.

Specifically, results of the 2011 assessment indicate that restoration activities have 

now increased functional indices in fourteen of the fifteen (93%) ecosystem functions 

assessed. The only function excluded was subsurface water storage, which was not 

enhanced by this project due to the fact that it met the reference standard condition 

prior to implementation of the project.  Since 2006, the level of functioning has 

remained consistent for nine functions and increased in five functions. Those 

functional indices which have continued to increase include: dynamic surface water 

storage, nutrient cycling, plant community maintenance, detrital biomass, and spatial 

structure and habitat.
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In summary, ARCADIS has observed two general patterns within the restoration site 

relative to restoration of ecosystem functions: 

• Functions that could be addressed by discrete actions (e.g., dynamic surface 

water storage and long-term surface water storage) showed the greatest 

increases immediately.

• Functions that required the development of a more mature vegetation 

community (e.g., plant community, detrital biomass) showed smaller 

increases initially, but significant increases by the end of compliance 

monitoring. 

The success of the site in meeting articulated project targets is apparent in both 

results of the 2009 Monitoring Report as well as the functional assessments 

summarized above.  Continued development is anticipated as this site continues to 

mature.

Summary of Accounting of Mitigation Credits

The North Creek Ecosystem Restoration site was originally permitted to include 

approximately 58 acres and an additional 14 acres of wetland buffer. As noted 

above, transitional and upland areas were included within the restoration boundary to 

increase habitat complexity.  Results of the 2006 wetland delineation documented 

approximately 50.3 acres of wetlands and 4.4 acres of waters of the U.S. within the 

boundary meeting technical criteria for wetlands.  In addition, 2.4 acres were restored 

as transitional uplands and 1.0 acres maintained as the active nursery area. 

Original impacts that resulted from campus development included 6.1 acres of 

wetlands (Addendum to the Mitigation and Monitoring Plan, LCLA 1998). As 

discussed in the original Mitigation and Monitoring Plan (LCLA 1996), “based on 

current national and district Corps policy, the Corps acknowledged that a 1:1 

restoration: impact ratio is sufficient to offset unavoidable impacts associated with the 

development of the proposed campus.”  However, to remain consistent with current 

mitigation standards, a 2:1 mitigation ratio was proposed in our formal letter dated 

July 26, 2006. Thus, it is assumed for the purposes of this accounting strategy that 

the original campus development required the restoration a maximum of 12.2 acres

of wetlands. In addition, the campus impacted 0.8 acres of wetlands to construct the 

South Access project and required the restoration of 1.6 acres of wetlands.  

Therefore, 13.8 acre credits have been required to support campus development 

activities to date.  
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Consistent with the July 26, 2006 letter to USACE, the proposed accounting strategy 

begins by accounting for the different actions (i.e., enhancement, restoration) that 

occurred as part of the project.  To date, 31.3 acres of wetlands have been restored, 

19.0 acres enhanced, and 2.4 of transitional uplands were restored. To translate 

these restoration activities into mitigation credits, we have relied on the Washington 

State Department of Ecology recommended credit conversion rates (Proposed Draft 

Rule WAC 173-700; November 2001).  We propose a 1:1 ratio (acre credit: acres 

activity) for restoration of wetlands, a 1:2 ratio for enhancement of wetlands, and a 

1:5 ratio for restoration of transitional upland areas.  Table 4 provides the accounting 

of these restoration activities and conversion into mitigation credits.  Using this logic, 

our calculations show 41 acre credits were generated by the restoration project.

It appears that approximately 14.0 acres or credits have been used to date to support 

the original campus development and the subsequent South Access Project.  By not 

restoring the nursery area, then an additional 1 acre of wetland impacts must be 

accounted for requiring an additional 2.0 acre credits.  Thus, projects to date on the 

campus have required needs of 16 acre credits.  Given the beneficial uses of the 

Conservatory to the educational community and general public, the University of 

Washington is hopeful that USACE will consider the request to utilize some of the 

excess mitigation credits to allow for a modification to the original permit in support of 

developing the Wetland Conservatory.  

Alternative Analysis

As noted above, the Conservatory planning and design process has made great 

efforts to keep the proposed construction within the existing footprint of the nursery 

area.  In addition, the design has tried to maximize energy efficiency where ever 

possible.  That being said, the need still exists to connect the Conservatory with the 

necessary utilities lines (i.e., water, sewer) which will results in temporary impacts to 

849 sf of wetland impacts.  As discussed above, these impacts will not affect the 

overall functioning of the 58 acre wetland restoration site.  

The utilities for the Conservatory project were designed in order to minimize impact 

on existing critical areas and infrastructure, while meeting the City of Bothell 

minimum standards for utility design. Water service will be taken from an existing 

main at 110th Avenue NE and routed to the proposed building in such a way as to 

minimize wetland impacts. Gravity sanitary sewer service will connect to an existing 

manhole located south of the proposed building and regional trail. The connection 

has been routed to minimize impacts to critical areas and existing vegetation while 

minimizing impacts to existing regional trail infrastructure and maintaining the 
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minimum slope required to meet the City of Bothell requirements and maintain a 

functioning system. By routing the systems as designed the total temporary 

disturbance required for construction is minimized, while maintaining a functioning 

system and limiting unnecessary demolition and construction.

The alternative to not construct the conservatory due to 849 sf of temporary impacts 

to wetlands would be a great loss to the Bothell community and educational campus.  

Development of the Conservatory represents a once in a lifetime opportunity for the 

campus to showcase this unique restoration site while enhancing educational and 

public outreach opportunities. Based upon the extensive planning completed to 

support permitting of this Conservatory, non-detectable impacts will occur to existing 

wetlands and associated wetland buffers on the campus property. Therefore, 

ARCADIS has concluded that the benefits of developing the Conservatory which 

provide enhanced opportunities for environmental education and public outreach far 

outweigh the benefits of not building the Conservatory and restoring this 1 acre back 

to a wetland.    

Restoration Actions

The wetlands and associated buffer areas to be temporarily impacted by the 

proposed development will be restored consistent with the original restoration for the 

site.  Removed tree and shrub species will be restored at a ratio of 1:1, primarily 

focused on existing Red alder (Alnus rubra), Pacific willow (Salix lasiandra), and 

Oregon ash (Fraxinus latifolia).  The species composition and associated densities 

for the restored plant community are included as Table 5.  To address temporal and 

aesthetic impacts associated with the project, restoration will utilize larger nursery 

stock than previous specified in the original restoration plans.  Tree stock will be a 

either 3 or 5 gallon containers, and the understory shrubs a minimum of 1 gallon 

containers.     In addition, all areas wetland areas will be seeded with a native seed 

mix to address temporary sediment and erosion control as well as increased 

understory diversity. This will only enhance the native recruitment which will occur 

from adjacent wetland seed sources.

All areas will continue to be included in the site comprehensive monitoring and 

adaptive management program.  Newly restored areas will be closely monitoring by 

the full time wetland maintenance team for potential colonization by non-native 

species.  Also struggling tree and shrub species within the restored areas will be 

monitored, and replaced as necessary from the on-site native plant nursery area. 
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Conclusions

The Conservatory planning and design process has made great efforts to keep the 

proposed construction within the existing footprint of the nursery area.  These areas 

were previously impacted by covering 1.0 acre of existing wetlands with a permeable 

geotextile material and placing fill over top at varying thicknesses (depending upon 

intended use).   Two utility corridors will need to access the Conservatory, and the 

design has minimized the temporary impacts to wetlands associated with each.  

If conservatively utilizing a 2:1 mitigation for the 6.1 acres of impacts from campus 

construction, 0.8 acres from the South Access Project and 1.0 acres from the nursery 

area, then the required mitigation credits would be approximately 16 acre credits.  

Through the accounting strategy proposed above, the restoration site resulted in 

approximately 41 wetland credits.  Supported by compliance monitoring results and 

the functional assessment evaluation discussed above which demonstrate the 

overwhelming success of this restoration project, the University of Washington is 

hopeful that USACE will accept this request to modify the existing permit and allow 

construction of the Conservatory.  Please let us know if any additional information is 

required to support your evaluation of this request.  

This is a once and a lifetime opportunity to construct something meaningful for the 

community and showcase this unique project. If there are any questions, comments 

or concerns regarding the letter, please do not hesitate to contact me at 

347.756.3600 or doug.partridge@arcadis-us.com.  Again, thank you for your 

continued support of this project and we look forward to hearing from you.

Sincerely,

ARCADIS U.S., Inc.

Douglas Partridge, PWS, CE

Senior Ecologist



Table 1. Riverine Waters/Wetlands Functions Addressed by the North Creek 

Restoration Project

Functional Group
Definition

Function

H
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Dynamic surface 

water storage

Capacity of a wetland to detain water from overbank flow for a short duration when

flow is out of the channel.

Long term surface 

water storage

Capacity of a wetland to temporarily store (detain) surface water for long durations; 

associated with standing water not moving over the surface.

Energy dissipation Allocation of the energy of water to other forms as it moves through, into, or out of 

the wetland as a result of roughness associated with large woody debris, 

Subsurface water 

storage

Availability of water storage beneath the wetland surface.  Storage capacity 

becomes available as periodic draw down of water table or reduction in soil 

saturation occurs.Moderation of 

groundwater flow and 

Capacity of a wetland to moderate the rate of groundwater flow or discharge from 

upgradient sources.

B
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g
e

o
c

h
e

m
is

tr
y

Nutrient cycling Abiotic and biotic processes that convert nutrients and other elements from valence 

to another; primarily recycling processes.

Removal of elements 

and compounds

Removal of imported nutrients, contaminants, and other elements and compounds.

Retention of 

particulates

Deposition and retention of inorganic and organic particulates (>0.45 µm) from the 

water column, primarily through physical processes.

Organic carbon export Export of dissolved and particulate organic carbon from a wetland.  Mechanisms 

include leaching, flushing, displacement, and erosion.

P
la

n
t 

C
o

m
m

u
n

it
y Plant community Species composition and physical characteristics of living plant biomass.

Detrital biomass Production, accumulation, and dispersal of dead plant biomass of all sizes.

F
a

u
n

a
l 

S
u

p
p

o
rt

/H
a

b
it

a
t Spatial structure and 

habitat

Capacity of a wetland to support animal populations and guilds by providing 

heterogeneous habitats.  

Interspersion and 

connectivity of habitat

Capacity of a wetland to permit aquatic organisms to enter and leave the wetland 

via permanent or ephemeral surface channels, overbank flow, or unconfined 

Distribution and 

abundance of 

Capacity of a wetland to maintain characteristic density and spatial distribution of 

aquatic, semi-aquatic, and terrestrial invertebrates.

Distribution and 

abundance of 

Capacity of a wetland to maintain characteristic density and spatial distribution of 

aquatic, semi-aquatic, and terrestrial vertebrates.



Table 2. Summary of Variable, Reference Standards, Data, Score, and Rationale

Variable Variable Name Reference Standard
1996 Pre-

Project Score

2005 Post 
Project 
(Year 3) 
Score

Data/Scaling Rationale (2005)
2011 Post 

Project 
Score

Data/Scaling Rationale (2011)

VBEAV Beaver Abundance

Surrogate measure (e.g., recent aerial 
photos, presence of active and abandoned 
lodges and dams, cut and chewed plants, 
scat, trails) similar to reference standard.

0.5 1.0
Active beaver dam construction in main 
North Creek Channel

1.0
Continued active beaver activity 
throughout the main and secondary 
channels.

VBIRD

Distribution and 
Abundance of 
Resident and 
Migratory Birds

Presence of great horned owls, dippers, 
pileated woodpeckers, belted kingfishers, 
wrens, marsh hawks, eagles, etc.

0.5 0.5

Presence of Bald eagles, Kingfishers, Red-
tail hawks, Osprey, etc.  Absence of other 
bird species more representative of a 
structurally mature/complex riverine 
ecosystem.

0.5

Limited additional data available.  
Similar species as noted in 2006
continue to be observed throughout 
the site. 

VBTREE
Tree Basal Area

Greater than or equal to 100 ft
2
/acre 0.1 0.5

Average tree basal area was 20ft
2
/acre 

(n=15)
0.5

No additional data available.  Tree 
cover and basal area continue to 
increase throughout the restoration 
site.  Conservatively assumed that 
current condition was less than 100 
ft2/acre.  No decrease from 2006
condition has occurred, consistent 
with 2009 Monitoring Report and on 
site observations.

VNATIVE

Species 
Composition for 
Tree, Shrub, and 
Ground Cover 
Strata

Greater than or equal to 75% 0.0 0.5
Average percent native individuals was 
69%.

1.0

2009 Monitoring Report data 
demonstrated >75% of identified 
species were native in 50 sample 
locations.

VCONTIG

Contiguous 
Vegetation Cover

Recent aerial photographs during leaf 
season show abundant vegetation and 
vegetated corridors connecting mosaics of 
habitat types similar to reference standard 
conditions

0.1 0.1 See Appendix D 0.1
Conditions off property are consistent 
with 2006 results.  

VCWD
Coarse Woody 
Debris

Average diameter = 3.5 in. Average length = 
4 ft.
Average CWD cover = 15%

0.1 0.5
Average diameter = 12 in.
Average length = 20 ft
Average CWD cover = <1%

0.5

Limited additional data available.  

Beaver activity has increased 
throughout the site, and helps 
facilitate CWD inputs to floodplain.  
Also flooding brings additional inputs.  
Conservatively assumed 2006
condition without additional data.

VDURAT
Duration of 
Overbank Flow

Average duration of connection between 
channel and floodplain = 2 days

0.1 1.0
Observed evidence of flow and persistent 
water on the floodplain for greater than 1 

day.

1.0
Continued duration of connection 
between channel and floodplain equal 

or great than 2 days.

VFISH

Distribution and 
abundance of 
resident and 
migratory fish

On-site evidence of salmonids and cutthroat 1.0 1.0
On-site evidence of salmonids and 
cutthroat.

1.0
On-site evidence of salmonids and 
cutthroat.



Table 2. Summary of Variable, Reference Standards, Data, Score, and Rationale

Variable Variable Name Reference Standard
1996 Pre-Project 

Score

2005 Post 
Project 
(Year 3) 
Score

Data/Scaling Rationale (2005)
2011 Post 

Project 
Score

Data/Scaling Rationale (2011)

VFWD Fine Woody Debris Cover greater than 50% 0.1 1.0 An average percent litter cover of 64%. 1.0

Litter data fluctuates with flood 
frequency and durations. But 
continued inputs observed throughout 
restoration site, and developing O 
horizon.

VFREQ
Frequency of 
overbank flow

Frequency of overbank flooding event = 
return period 1.2 years AND/OR 
Presence of stratified O horizon/C horizon

0.5 1.0
Direct and indirect observation of floodplain 
engagement during flow levels that exceed 
the design bankfull flow.

1.0

Direct and indirect observation of 
floodplain engagement during flow 
levels that exceed the design bankfull
flow.

VGAPS Gaps in forest Average gap cover 15% of assessment site. 0.0 0.0 No gaps in tree canopy observed. 0.5

Gaps in forest have developed 
throughout the floodplain as a result 
of beaver activities and felled trees by 
other natural events (i.e., weather, 
flooding). Conservatively assumed a 
condition slightly less than reference 
standard conditions.

VHERB
Herbaceous plant 
cover

Forest community: Less than or equal to 

20% 
Scrub-shrub community: Less than or equal 

to 20% 
Emergent community: Greater than or equal 

to 85%

0.5 0.5

The average herbaceous was 89% (n=50).  

Specific to community types, average 
herbaceous cover in palustrine forest, 
palustrine scrub-shrub, and emergent 
wetland communities was 88%, 87%, and 
88% respectively.  

0.5

While the herbaceous cover 
continues to decrease in forest and 
scrub shrub communities, it has likely 
not hit the reference standard 
condition.

VHERP

Distribution and 
abundance of 
Herptiles

Presence of Pacific salamanders and Pacific 
spotted frogs

0.5 0.5

Absence of both species identified in 
reference standard condition, but more 
common herptiles (e.g., Pacific treefrog, 
Red-legged frogs, Garter snakes) 
widespread and abundant across site. 

0.5

Limited data.  Both species identified 
in reference standard condition have 
not been identified.  Similar 
observations to 2006 condition. 

VINUND
Average depth of 
inundation

Average flood depth 0.5 ft 0.5 1.0
Direct and indirect evidence of depth of flow 
on the floodplain during flows that exceed 
the design bankfull flow.

1.0
Direct and indirect evidence of depth 
of flow on the floodplain during flows 
that exceed the design bankfull flow.

VDECOMP

Logs in several 
stages of 
decomposition

Greater than or equal to 3 decomposition 
classes

0.5 0.1 Average of one decomposition class. 0.5

Conservatively assumed equal to 2 
decomposition classes throughout the 
restoration site. Significant CWD 
throughout the site in various states of 
decomposition.

VMACRO
Macrotopographic 
Relief

Average surface of floodplain in:

Backwater sloughs = 7%
Secondary channels = 17%
Off-channel ponds = 3%.

0.0 0.5

Percentages of site:
Primary channel = 6%

Secondary channel = 2%
Backwater Slough = <1%
Off Channel Ponds =18%

0.5 Consistent with 2006 conditions.

VMAMM

Distribution and 
abundance of 
permanent and 
seasonally resident 
mammals

Presence of black bear, otters, beaver, 
mountain beaver, deer, etc.

0.5 0.5
Absence of bears and cougars. Presence 
of deer, coyote, beaver, and otter.

0.5 Consistent with 2006 conditions.



Table 2. Summary of Variable, Reference Standards, Data, Score, and Rationale

Variable Variable Name Reference Standard
1996 Pre-

Project Score

2005 Post 
Project 
(Year 3) 
Score

Data/Scaling Rationale (2005)

2011 Post 
Project 
Score

Data/Scaling Rationale (2011)

VMICRO
Microtopographic 
Complexity

Average microtopographic relief = 1 ft. 0.1 1.0
Average depth of microtopographic 
variation on the floodplain = 1.0 ft +/- 25%.

1.0 Based upon 2009 Monitoring Report, 
conditions consistent with 2006.

VORGAN
Organic matter in 
wetland

Organic material in upper profile (12 inches) 
4%
Average woody debris cover 30%
Average litter depth 1 inch
Average litter cover 65%

0.1 0.5

The average percent litter cover across the 

50 vegetation plots in 2005 was 64%.  This 
is an insignificant decrease from 66% in 
2004, but significantly higher than 26% in 
2003.  We anticipate a further increase of 
litter detritus over the 10-year monitoring 
interval.

0.5 Conservatively assumed conditions 

consistent with 2006 due to limited 
data.  However, the depth of the O 
horizon continues to develop 
throughout the site.  Litter cover 
fluctuates based upon flood frequency 
and duration.

VPATCH
Vegetation 
patchiness

Average of three plant communities within 
100 feet of the centerline of the North Creek 
channel.

0.1 1.0
Average of 6 plant communities along 200-
ft transect centered on the channel.

1.0 Conditions consistent with 2006.

VPORE Soil Pore Space
Average depth to perching layer and/or 
abrupt textural change = 12 inches
Texture range = fine sand to silty sand

1.0 1.0
Texture ranges fall within reference 
standard conditions

1.0 Conditions consistent with 2006.

VREDVEL
Reduction in flow 
velocity 

Presence of stratified 0 horizon/C horizon 
AND/OR
Presence of directionally oriented “stacked” 
wrack covering 15% of wetland

0.0 0.5
“Stacked” wrack observed on floodplain 
covering less than 5% of wetland.  

0.5 Conditions consistent with 2006;
stacked wrack does not cover 15% of 
wetland.

VREGEN
Presence of 
seedling/saplings

Not provided. 0.0 0.5
Average density of seedlings/saplings was 
1,150 stems/acre. Patchy recruitment 
across restoration site.

1.0 Recruitment of native species 
increasing throughout the restoration 
site.  Diversity increased since 2006
based upon this continued 

recruitment throughout the site.

VSEDIM Retained sediments

Presence of stratified o horizon/C horizons 
AND/OR
Presence of layered silts and sands AND/OR
Presence of sediment accretion behind 
wrack or woody debris.

0.1 0.5
Silt or sediment layering at 25 to 75% of 
reference standard.

1.0 Sediment accretion behind wrack or 
woody debris.  

VSHRUB
Shrub density or 
canopy coverage

Forest community: Greater than or equal to 

20% and less than 75%
Scrub-shrub community: Greater than or 

equal to 85% 
Emergent community: 0%

0.1 0.5

Average shrub canopy cover was 45% 

(n=50). Specific to community types, 
average shrub canopy cover in forest, 
scrub-shrub, and emergent wetland 
communities was 27%, 62%, and 17% 
respectively.  

0.5 Conditions consistent with 2006

VSNAGS

Basal area of 
standing dead trees 
(Snags)

Greater than or equal to 20 ft
2
/acre 0.0 0.0

Average basal area of snags equal to 0 
ft

2
/acre.

0.5 Conditions consistent with 2006.



Table 2. Summary of Variable, Reference Standards, Data, Score, and Rationale

Variable Variable Name Reference Standard
1996 Pre-

Project Score

2005 Post 
Project 
(Year 3) 
Score

Data/Scaling Rationale (2005)

2011 Post 
Project 
Score

Data/Scaling Rationale (2011)

VSORPT
Sorptive properties 
of soils

0.5 0.5
Low chroma and gley in matrix.
Accumulation of organic matter

0.5 Conditions consistent with 2006.

VSTRATA

Number and 

attributes of vertical 
strata of vegetation

Greater than or equal to 3 vegetative strata 0.1 0.5 Average of two vegetative strata.

0.5 2009 Monitoring Results demonstrate 

an average of 2 vegetative strata.

VSUBIN
Subsurface flow into 
wetland

Evidence of hyporheic flow – local 
piezometric surface above wetland surface 
or upwelling channel gravels AND/OR
Evidence of riparian transport/return flow –
surface seepage at toeslope to alluvium 
transition.

0.1 1.0
Local piezometric surface above wetland 
surface in wet season.

1.0 Conditions consistent with 2006.

VSUBOUT

Subsurface flow 
from wetland to 
aquifer or baseflow

Sandy soils without underlying impeding 
layer OR
Permeable underlying stratigraphy

1.0 1.0
Restoration activities did not impact overall 
soil stratigraphy.

1.0 Conditions consistent with 2006.

VSURFCON
Surface hydraulic 
connections

Presence of secondary channels AND/OR
Frequency of overbank flooding event = 
Return Interval 1.2 years

0.0 1.0 Secondary channel present.
1.0 Conditions consistent with 2006.

VSURWAT
Surface Water 
Presence

Observed presence of surface water for 7 
days or longer AND/OR
Presence of microtopographic lows 
containing hydric soils and hydrophytic 
vegetation

0.0 1.0
Direct observation of ponded water on the 
floodplain for more than 7 days in 
microtopographic lows.

1.0 Conditions consistent with 2006.

VTREE
Tree density or 
canopy coverage

Forest community: Greater than or equal to 

55%
Scrub-shrub community: Greater than or 

equal to 40% and less than 75%
Emergent community: 0%

0.1 0.5

Average tree canopy cover was 47% 
(n=50).  Average canopy cover within 
sample plots located in forest communities 
(n= 28) was 47%, in scrub-shrub 
communities (n=17) was 9%, and in 
emergent wetland (n=5) was 19%.  

1.0 2009 Monitoring Results demonstrate 
meeting reference standard 
conditions. 

VWTF
Fluctuation of Water 
Table

Water table fluctuates rapidly between at 
least 30 cm depth to soil surface

1.0 1.0
Water table fluctuates to a depth of at least 
30 inches to above the soil surface.

1.0 Conditions consistent with 2006.



Table 3. Summary of HGM Functional Assessment for the UWB/CCC North Creek 

Ecosystem Restoration Project

Function Function Definition

Pre-Project 

(1996) 

Condition

Year 3 

(2005) 

Condition

Change In 

Functional 

Index

(2005)

Year 9 

(2011) 

Condition

Overall 

Change In 

Functional 

Index (2011)

Hydrology

Dynamic surface 

water storage

Capacity of a wetland to detain water from 

overbank flow for a short duration when flow is 

out of the channel.

0.3 0.8 +0.5 0.9 +0.6

Long term surface 

water storage

Capacity of a wetland to temporarily store 

(detain) surface water for long durations; 

associated with standing water not moving over 

the surface.

0.0 0.8 +0.8 0.8 +0.8

Energy 

dissipation

Allocation of the energy of water to other forms 

as it moves through, into, or out of the wetland 

as a result of roughness associated with large 

woody debris, vegetation structure, micro- and 

macro-topography, and other obstructions.

0.0 0.7 +0.7 0.7 +0.7

Subsurface water 

storage

Availability of water storage beneath the wetland 

surface.  Storage capacity becomes available as 

periodic draw down of water table or reduction 

in soil saturation occurs.

1.0 1.0 0.0 1.0 0.0

Moderation of 

groundwater flow 

and discharge

Capacity of a wetland to moderate the rate of 

groundwater flow or discharge from upgradient 

sources.

0.6 1.0 +0.4 1.0 +0.4



Table 3. Summary of HGM Functional Assessment for the UWB/CCC North Creek

Ecosystem Restoration Project

Function Function Definition

Pre-Project 

(1996) 

Condition

Year 3 

(2005) 

Condition

Change In 

Functional 

Index

(2005)

Year 9 

(2011) 

Condition

Overall 

Change In 

Functional 

Index (2011)

Biogeochemistry

Nutrient cycling Abiotic and biotic processes that convert 

nutrients and other elements from valence to 

0.1 0.5 +0.4 0.7 +0.6

Removal of 

elements and 

Removal of imported nutrients, contaminants, 

and other elements and compounds.

0.2 0.8 +0.6 0.8 +0.6

Retention of 

particulates

Deposition and retention of inorganic and 

organic particulates (>0.45 µm) from the water 

0.2 0.8 +0.6 0.8 +0.6

Organic carbon 

export

Export of dissolved and particulate organic 

carbon from a wetland.  Mechanisms include 

0.1 0.6 +0.5 0.6 +0.5

Plant Community

Plant community Species composition and physical 

characteristics of living plant biomass.  

0.1 0.5 +0.4 0.9 +0.8

Detrital biomass Production, accumulation, and dispersal of dead 

plant biomass of all sizes.  

0.1 0.1 0.0 0.5 +0.4

Faunal Support/Habitat

Spatial structure 

and habitat

Capacity of a wetland to support animal 

populations and guilds by providing 

heterogeneous habitats.  

0.1 0.4 +0.3 0.6 +0.5



Table 3. Summary of HGM Functional Assessment for the UWB/CCC North Creek

Ecosystem Restoration Project

Function Function Definition

Pre-Project 

(1996) 

Condition

Year 3 

(2005) 

Condition

Change In 

Functional 

Index

(2005)

Year 9 

(2011) 

Condition

Overall 

Change In 

Functional 

Index (2011)

Interspersion and 

connectivity of 

habitat

Capacity of a wetland to permit aquatic 

organisms to enter and leave the wetland via 

permanent or ephemeral surface channels, 

overbank flow, or unconfined hyporheic gravel 

aquifers.  

0.2 0.8 +0.6 0.8 +0.6

Distribution and 

abundance of 

invertebrates

Capacity of a wetland to maintain characteristic 

density and spatial distribution of aquatic, semi-

aquatic, and terrestrial invertebrates.

0.2 0.8 +0.6 0.8 +0.6

Distribution and 

abundance of 

vertebrates

Capacity of a wetland to maintain characteristic 

density and spatial distribution of aquatic, semi-

aquatic, and terrestrial vertebrates.

0.6 0.7 +0.1 0.7 +0.1



Table 4.  Mitigation Credit Conversion Table  

Mitigation Action Acres of 

Activity

Credit 

Conversion 

Acres of 

Credit

Restored wetlands 31.3 1:1 31.3

Enhanced wetlands 19.0 1:2 9.5

Restored transitional uplands 2.4 1:5 0.5

Grand Total 41.3



Table 5. Proposed restoration planting plan for temporarily impacted wetlands.

Strata Species Plants/Acre
Container 

Size

T Alnus rubra 538 5 gallon

T Populus trichocarpa 121 5 gallon

T Fraxinus latifolia 222 5 gallon

T Salix lasiandra 121 3 gallon

T Thuja plicata 121 3 gallon

S Rubus spectabilis 1210 1 gallon

S Sambucus racemosa 222 1 gallon

S Acer circinatum 121 1 gallon

F Athyrium filix-femina 134 1 gallon



Section 7—SEPA Consistency 
 

SEPA Consistency  
 
The University of Washington, as a public agency has assumed lead agency for the proposal 
pursuant to WAC 197-11-924 under the State Environmental Policy Act (SEPA), including the 
duty to prepare all necessary SEPA documents on the proposal. 
 
A letter regarding assumption of lead agency, which confirms that the University of Washington 
is acting as the lead agency for the project is provided in this section. The University of 
Washington is in the process of conducting environmental review of the application. 
Information on file with the SEPA official includes, but is not limited to, the following 
information: 
 

 SEPA Checklist 
 Permit Applications (PUD, CAAP) 
 Drawing packages (including site plans, architectural elevations, grading and drainage 

plans, proposed landscaping, fencing and lighting plans) 
 PUD Site Element and Master Plan Narratives 
 Field Lighting Calculations, prepared by MUSCO 
 Traffic Impact Study, prepared by Transpo, September 2011 
 Channel Migration Memo, prepared by Otak, September, 2011 
 Storm drainage technical information reports/memos for both the conservatory and the 

sportsfield  
 Wetland Memo and Critical Areas Report, prepared by Arcadis, September 2011 
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