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Kelly Creek Dam Removal Feasibility

Executive Summary
Kelly Creek dam sits in the middle of the Mt. Hood Community College (MHCC) campus and was built
in 1968 as a land bridge across Kelly Creek. The earthen dam consists of approximately 60,000 cubic
yards (CY) of soil fill and the reservoir has approximately 4,300 CY of stored sediment. The current
dam and reservoir create a fragmented stream reach that elevates summer stream temperatures,
blocks fish passage, and reduces available aquatic habitat for federally threatened salmonids.
The Sandy River Watershed Council (SRWC) convened a series of stakeholder and partner meetings
that invited representatives from MHCC, the City of Gresham (the City), East Multnomah Soil and
Water Conservation District (EMSWCD), Metro, Oregon Dept. of Fish and Wildlife (ODFW), tribes with
ceded lands in the basin, and angler groups to gain insight and ideas for potential dam bypass and
restoration in Kelly Creek. Stakeholder input led to development of several objectives:
Campus Infrastructure and Functionality
• Maintain or improve campus connectivity for pedestrians and service vehicles,
• Develop design alternatives that minimize short-term impacts to surrounding campus
resources and infrastructure outside of the project area, and
• Maintain campus site safety during implementation.
Ecological Restoration
• Decrease downstream temperatures by reducing reservoir footprint and restoring free flow
conditions in lower Kelly
Creek,
• Provide volitional fish
passage and access to
potential spawning and
juvenile habitat for
salmonids,
• Build upon ongoing campus,
city, and county efforts to
improve water quality, and
• Reinstate natural stream
processes and longitudinal
continuity.
The ecological value of restoring Kelly Creek to a more natural condition is significant. A free-flowing
stream would help improve non-compliant water quality impairments, restore natural stream
processes, enhance ecological function and fisheries while building on foundational actions already
completed by project partners in Beaver and Kelly Creeks, and more broadly throughout the Sandy
River Basin.
Five different options were developed to remove the dam while maintaining similar campus
functionality for users. Option 5, dam removal and 150 ft prefabricated bridge, emerged as a
preferred option as it balances dam removal, campus functionality and site restoration, and falls in
the lower to middle range of potential implementation cost estimates. This option includes removal
of the dam to pre-dam topography, a 150 ft prefabricated bridge for pedestrian and service vehicles,
-i-
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and restoration of Kelly Creek to provide volitional fish passage and water quality improvements. The
preferred option’s bridge design keeps the same alignment and roughly the same elevation as the
current walkway to maximize pedestrian and service vehicle access, keeping it similar to current
conditions. Initial sediment sampling and analysis indicates little or no risk of contaminated sediment
in the reservoir. Likewise, there are no unique features of the dam that require special considerations
for construction and removal.
A site rendering was developed to help visualize conditions after Project completion and provides a
resource for stakeholder outreach as part of a broader stakeholder engagement plan that has been
compiled along with this feasibility study. The opinion of probable cost to implement the Project is
$2.96M and includes all planning, design, permitting, construction and restoration of Kelly Creek.
Construction consists of standard heavy civil work and could easily be done with local contractors.
The estimated schedule for a project like this is two years with planning, design, and permitting taking
about a year and a half and construction and stream restoration taking about six months.
Revegetation and establishment of plants for the site and stream corridor would happen over a 2 to
3-year timeframe after construction.

Dam removal and stream restoration are established practices in Oregon, with excellent examples of
multiple dam removals in the Sandy River, Hood River, and Rogue River Basins. Potential removal of
Kelly Creek dam does not present any significant technical issues or constructability concerns based
on familiarity with similar projects. Furthermore, we have found funding and support for dam
removals to be favorable for projects like Kelly Creek dam removal. Projects that re-open and
reconnect streams represent cost-effective long-term investments for habitat and yield long-term,
sustainable improvements to water quality, fish passage and natural stream function.
- ii -
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1 Introduction
River Design Group, Inc. (RDG) was retained by the Sandy River Watershed Council (SRWC) to
develop a dam removal feasibility study for the Kelly Creek Dam in Gresham, Oregon (Figure 1-1).
The Kelly Creek Dam and reservoir are located on Mt. Hood Community College (MHCC) campus,
200 feet east of NE Kane Drive. Kelly Creek Dam is an earthen fill structure consisting of
approximately 60,000 cubic yards (CY) of earthen fill with a height of 50 to 70 ft, located
approximately 600 ft upstream of the Kelly Creek confluence with Beaver Creek. The dam and
reservoir area are typical of earthen fill structures and do not represent anything unique with
regards to dam removal and restoration in Oregon.

Figure 1-1. Kelly Creek Dam project vicinity map showing Beaver Creek and Sandy River for reference.
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1.1 Scope of Study
The SRWC, in partnership with MHCC, the City of Gresham (the City), East Multnomah Soil and
Water Conservation District (EMSWCD), and Metro are implementing Salmon Safe retrofits at
the MHCC campus to reduce pollution runoff impacts to Kelly Creek and Beaver Creek. The 212acre campus sits at the confluence of Kelly and Beaver creeks, two important tributaries to the
Sandy River. Both creeks are listed on the Clean Water Act’s 303(d) for temperature impairment
and have been the focus of restoration efforts by project partners. Beaver Creek forms the
eastern boundary of the campus and Kelly Creek bisects the campus creating distinct north and
south areas, and the earthen dam on Kelly Creek serves as a land-bridge between the two areas
of campus.
Feasibility studies aim to establish whether a project is viable at early stages and help to identify
potential options for accomplishing the project. This feasibility study seeks to understand if dam
removal is technically possible and what the likely impacts to the MHCC campus and Kelly Creek
would be if implemented. When determining potential options for dam removal, guiding
objectives were identified by the project partners to help narrow potential options for evaluation
as summarized below:
Campus Infrastructure and Functionality
• Maintain or improve campus connectivity for pedestrians and service vehicles,
• Develop design alternatives that minimize short-term impacts to surrounding campus
resources and infrastructure outside of the project area, and
• Maintain campus site safety during implementation.
Ecological Restoration
• Provide volitional fish passage and access to potential spawning and juvenile habitat for
salmonids,
• Decrease downstream temperatures by reducing reservoir footprint,
• Build upon ongoing campus, city, and county efforts to improve water quality, and
• Reinstate natural stream processes and longitudinal continuity.
1.2 Stakeholder Engagement
As part of the larger Salmon Safe certification and campus retrofits, SRWC has been actively
pursuing a comprehensive stakeholder engagement effort to gain input and develop projects to
restore salmonid habitat and improve water quality within Kelly Creek. A Stakeholder
Engagement Plan was developed to 1) identify stakeholders, 2) provide an outline of project
partner and stakeholder roles and opportunities for engaging in planning, and 3) to outline the
decision-making process for projects and a timeline for critical decision points. The Kelly Creek
dam removal project is included in the engagement plan to help facilitate systematic engagement
of stakeholders.
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The Stakeholder Engagement Plan provides a framework for developing sound solutions to the
many problems created by the existing Kelly Creek Dam on the MHCC campus. The plan is a living
document being implemented over time as warranted and based on funding. Specific steps for
the Kelly Creek Dam, the Plan develops a Steering Committee created with primary stakeholders
that have ownership and/or will be directly impacted by the project. Next, a Technical Review
Team that consists of representatives from various agencies and organizations will be developed.
Finally, the SRWC is collaborating with Oregon Kitchen Table (OKT) to support stakeholder and
community engagement for the project. Engagement through OKT will engage three stakeholder
groups identified as most critical to hear from during the project’s scoping phase; MHCC, ODFW
and the surrounding community off campus. Outreach to off-campus community members will
seek to engage with landowners, resource managers, and angling communities. Overall the
engagement plan helps systematically include all people that will be affected by modifications to
the Kelly Creek Dam and helped guide the development of alternatives as described below.
1.3 Standard of Practice
All work for this feasibility study was performed or directed by a professional engineer licensed
to practice civil engineering in the State of Oregon. The standard of care used to develop this
study meets those of a planning level feasibility study based on available budget constraints and
existing field data collected by RDG.

Figure 1-2. View of Kelly Creek dam reservoir area and crest of dam with pedestrian walkway.
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2 Existing Site Conditions
This section provides an overview of the physical site conditions and ecological setting for the
Kelly Creek Dam on the MHCC campus.
2.1 Site Survey
A site survey of the existing dam, reservoir, stream and surrounding infrastructure was
performed in May 2018. The field effort was conducted by two professionals using survey grade
GPS, total station, and single beam sonar along with a cataraft for access on the reservoir as
illustrated in Figure 2-1. Field work included collecting bathymetric data in the reservoir area
and ground elevations throughout the site in order to create a seamless surface model of the
project area. Notable infrastructure such as concrete water control structures, utilities and
pedestrian facilities were surveyed for inclusion in the as-built topography.

Figure 2-1. Cataraft equipped with sonar and GPS for bathymetric survey of reservoir.

In addition to our topographic site survey, the City of Gresham provided topographic survey data
and information from the Kane Drive culvert replacement in 2018. Their data was incorporated
into our topographic model to create a seamless surface model for the entire Project area.
2.2 Physical Setting
Kelly Creek Dam is located near the middle of the MHCC campus as shown in aerial view of
campus, Figure 2-2. Kelly Creek bisects campus and the dam was built as a stream crossing for
convenient pedestrian access and occasional service vehicle access. The reservoir area was
considered an aesthetic feature for campus at the time of construction. The watershed upstream
of the campus primarily consists of urban residential development, golf course areas, and light
industrial development.
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Figure 2-2. Aerial oblique view looking upstream at the Kelly Creek dam and reservoir area on MHCC
campus.

2.2.1 Dam and Reservoir

Kelly Creek Dam is an earthen structure built in 1968 using approximately 60,000 cubic yards (CY)
of earth fill. The dam has an overall height between 50 ft and 70 ft from the base of the dam to
the crest of the dam. A 12 ft wide concrete pedestrian path crosses the top of the dam and serves
as a pedestrian path. The reservoir area created by the dam impoundment is approximately 700
feet long and covers an area of 1.93 acres at the normal operating water surface elevation of
±290 feet (NAVD88). The dam was constructed with an impervious core and semi-pervious fill,
and the submerged toe slopes are bounded and stabilized with gravel and cobbles according to
the historical construction drawings (Appendix A). Based on construction drawings and past
records, it appears that most materials for construction of the dam are from on-site sources
excavated nearby the dam.
The dam acts as a sediment trap for urban runoff, gravel, sand and silts transported from the
upstream watershed. A volume estimate of trapped sediment in the reservoir was determined
by differencing the current bathymetric surface from the digitized pre-dam topographic map over
the 1.93-acre reservoir surface. The surface differencing yielded an estimated volume of 4,300
CY of trapped sediment in the reservoir area. As expected in a dam-reservoir environment,
preliminary field investigation of the reservoir sediment showed that the sediments are fine-

5

Administrative Review Draft June 2019

Kelly Creek Dam Removal Feasibility

grained in the downstream portion of the reservoir and sand to fine-gravel in size in the upstream
portion of the reservoir. The reservoir sediment thicknesses determined from surface model
differencing range from 0 to 8 ft with an average of 1.2 ft.
The dam outlet flows are controlled by two concrete structures as shown in Figure 2-3. The first
structure is a concrete weir spillway connected to a 48-inch diameter pipe that outlets
downstream of the earth dam. The second structure is a headwall connected to a 48-inch
diameter concrete pipe that outlets downstream of the dam at the same location as the first
structure. In addition, there is a 12-inch diameter steel pipe located approximately 20 ft lower
in elevation than the primary outlets and is designed for draining the reservoir area.

Headwall

12” Pipe

Figure 2-3. Aerial oblique view of dam looking downstream at outfall weir spillway and pipe outfall.

Records indicate in 1998, the City of Gresham Stormwater Division received a habitat restoration
grant from Metro Regional Parks and Greenspaces Program and U.S. Fish and Wildlife to restore
and enhance the reservoir. As part of the project, an estimated 20,000 CY of sediment was
dredged from the reservoir in summer 1999 using City of Gresham Capital Improvement Funds.
Flows were diverted around the reservoir during dredging. In 2000, a habitat restoration area
was constructed at the upstream portion of the reservoir, several logs were placed to enhance
habitat, and native vegetation was planted along the north and west bank of the reservoir.
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2.2.2 Recreation

The reservoir area is currently used for fishing, wildlife viewing and a walking area for community
and campus visitors. The Oregon Department of Fish and Wildlife (ODFW) sponsors community
fishing days at the reservoir and stocks the reservoir with rainbow trout. A walking path is
developed on the north and west sides of the reservoir and provides access for viewing wildlife
and vegetation. The south and easterly ends of the reservoir are not accessible and contain steep
slopes and accessibility hazards that preclude access to the reservoir.
2.2.3 Utilities and Infrastructure

The dam was built in 1968 and has been in place for 51 years. Utility records and as-built
information were obtained from MHCC campus facilities staff; however, the as-built information
does not appear to provide a complete picture of all utilities within the dam from staff’s
experience (Personal Communication, 2018). Based on the as-built records, there is a power line
and several water lines buried in the dam. Records indicate a 12,000-volt power line contained
in the dam under the existing concrete pedestrian walkway. In addition to the power, there are
individual lines to existing light fixtures and poles on the dam. There are likely telephone and
communication cables contained within the dam, but no records exist.
As-built drawings show existing utility trenches on the upstream and downstream face of the
dam. Drawings indicate that cold water, hot water, and steam lines are contained within the
utility trenches and are used for supply water and steam for the campus.
2.2.4 Watershed Hydrology

The Kelly Creek watershed captures 4.55 square miles and drains in an easterly direction to
Beaver Creek and then the Sandy river. The watershed is primarily made up of residential
development with extensive impervious areas, estimated at 30% or more of the watershed area.
Watershed hydrologic conditions are driven by a typical cool and wet maritime Western Oregon
climate, whereby large precipitation and streamflow events tend to peak in winter. The Kelly
Creek watershed receives an average of 55 inches of rain per year. Summer base flows are low
in the dry summers; the annual 50% and 95% duration flows are 3.78 cubic feet per second (cfs)
and 0.148 cfs, respectively (USGS Streamstats).
Kelly Creek is an ungaged watershed and there are two methods typically used to determine peak
flood flows. The first is regionalization of a stream gage located either downstream in the
watershed or an adjacent watershed with similar climatic conditions. If the regionalization of a
stream gage isn’t feasible, then the use of regional regression equations is standard practice. For
this Project we obtained peak flood flow discharges using three methods; regional regression
equations (USGS Streamstats), regionalization of a downstream streamgage (Beaver Creek at
Troutdale, OR), and peak flood flows as presented in the effective Flood Insurance Study (FIS). A
review of the three methods found that the regionalization of the Beaver Creek stream gage and
the FIS produce peak flood flows much higher than those of the regional regression equations.
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We believe this to be a result of the regional regression equations not accurately representing
stormwater runoff associated with the impervious areas and stormwater management within
the watershed. Also, when compared the FIS discharges for Kelly Creek are similar to a
regionalization of the upper confidence limit (95%) for the Beaver Creek gage. With these
differences between the three methods, we chose the regionalization of Beaver Creek stream
gage 17B analysis to obtain peak flood flows for the feasibility study as we believe it most
accurately represents site conditions.
Table 2-1. Flood frequency analysis for Beaver Creek and Kelly Creek.
Area
Peak recurrence interval floods (cfs)
Location
(sq miles)
Q2
Q10
Q25
Q50
Q100
Beaver Creek at Troutdale, OR
(StreamStats)
Beaver Creek at Troutdale, OR (17B
Water Yrs 2000 - 2015)
Kelly Creek (StreamStats)
Kelly Creek (2019 FIS)
Regionalization of Beaver Creek 17B

10.9

259

479

598

688

779

11.1

646

980

1140

1250

1360

4.55
4.34
0.41 Drainage
Area Ratio

93.6

173
496

216

249
720

282
780

265

402

467

512

557

265

400

465

510

560

Recommended Design Flow

2.2.5 Stream Geomorphology and Sediment

Kelly Creek flows through a sequence of sedimentary geologic units in the Portland Basin. These
units, which are exposed intermittently in the bed and banks of Kelly Creek and contribute
sediment to the channel, represent a relatively unerodable and shallow boundary for Kelly Creek.
Much of Kelly Creek is set within Late Pleistocene cataclysmic flood deposits sourced from a
series of outburst floods from glacial Lake Missoula (Evarts and O’Connor, 2008). These deposits
are broken into two units based on the dominant sediment facies found within them. The silt and
sand facies are unconsolidated, yet cohesive and resistant, fine-grained (silt, clay, and fine to
medium sand) slack-water deposits and compose most of the mapped surface material upstream
of the reservoir. The gravel facies are unconsolidated, bouldery to cobbly gravel and sand
bedload deposited as cataclysmic flood waters slowed when entering the Portland basin.
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Downstream of the dam deposits are generally underlain by basin-fill alluvial deposits of the
ancestral Sandy River, which form the tall and steep river right bank of the reservoir and
downstream of the dam. The deposits are unconsolidated to well-cemented sandy gravel with
rounded gravel and boulder clasts up to 20 cm in diameter. Figure 2-4 shows typical conditions
in Kelly Creek downstream of the dam. A complete geomorphic assessment of the project area
is provided in Appendix B.

Figure 2-4. View of Kelly Creek 100 ft downstream of dam showing typical substrate and stream flow.

The sediments stored behind Kelly Creek Dam were sampled with an auger on May 10, 2018 to
gain an understanding of likely composition. In 2019, a sediment Sampling and Analysis Plan
(SAP) was developed in compliance with US Army Corps of Engineers (USACE) requirements for
sampling sediments. On May 7, 2019, six sediment samples were collected in the reservoir area
and composited into upstream and downstream reservoir subsamples and submitted to a lab for
physical and chemical analysis. Both samples were composed primarily of silt-sized particles with
lesser percentages of fine sand and clay. Gravel and coarse sand were present in basal deposits
and in the delta at the upstream portion of the reservoir. Both fine and coarse organic material
were abundant in the sediment samples.
Concentrations of chemicals of concern in the two composite samples were compared with the
freshwater toxicity screening levels in the 2018 Sediment Evaluation Framework (SEF) (RSET,
2018) and Oregon Department of Environmental Quality (ODEQ) Clean Fill values. The Sediment
Characterization Report, which is provided in Appendix E, has a full description of sediment
sampling, results, and the SEF screening level evaluation. The method detection limits (MDLs) for
some of the semivolatile organic compounds exceeded the SEF freshwater screening levels and
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the ODEQ Clean Fill values, so the actual concentrations and toxicity are unknown. When an MDL
exceeds a screening level, it is typically judged as a chemical exceedance (RSET, 2018). The
measured and estimated concentrations of motor oil and #2 diesel in the upstream sample were
in a range where minor adverse effects to benthic invertebrates could occur with exposure (RSET,
2018). The concentrations of a few metals (i.e., copper, lead, selenium, and zinc) slightly
exceeded the ODEQ Clean Fill values, so the material would not be considered “Clean Fill” by
ODEQ. With these few exceptions described above, the sediment has overall low toxicity and is
suitable for upland fill material. Based on preliminary conversations with personnel from the
Portland Sediment Evaluation Team (PSET) and ODEQ, the results of chemical testing are not
likely to preclude the Project from receiving PSET approval for the Project or ODEQ approval for
placement of the dredged reservoir material in an upland beneficial use location.
2.2.6 Water Quality

Kelly Creek is an urbanizing watershed that contains runoff from impervious surfaces that can
carry pollutants. The Federal Clean Water Act requires that surface waters meet water quality
standards, and a plan to clean up the water must be developed and implemented if standards
are not met. Kelly Creek does not meet the water quality standards for temperature and fecal
bacteria and is currently on the Clean Water Act’s 303(d) list for temperature impairment.
High summer stream temperatures affect the survival of salmon species and other native fish as
warmer than normal water is created by the existing reservoir and spring-fed waters of Kelly
Creek are impeded by the reservoir. City of Gresham monitoring of water found that
temperatures rise 4°C to 6°C during the summer as it flows Water Temperature
through the reservoir area (Katie Holzer Personal Monitoring data from project
Communication, 2019). SRWC is working with MHCC, City of partners shows Kelly Creek
Gresham and other partners to improve water quality and runoff water temperatures increase
into Kelly Creek through projects identified in the Clean Water 4°C to 6°C when flowing through
the reservoir area.
Retrofit Plan (Herrera 2016) to help MHCC become Salmon-Safe
Certified.
2.3 Ecological Setting
Kelly Creek Dam is in a highly urbanized environment that impacts the extent of fisheries and
wildlife. A brief overview of fisheries and wildlife for the area is provided in the following sections.
2.3.1 Fisheries

Kelly Creek, as a tributary to Beaver Creek and then the Sandy River, has the potential to contain
populations of anadromous fish including spring and fall run Chinook salmon (Oncorhynchus
tshawytscha), coho salmon (O. kisutch), chum salmon (O. keta), winter steelhead (O. mykiss), and
Pacific lamprey (Entosphenus tridentatus). Other native fish found in the basin include resident
rainbow trout, cutthroat trout, as well as brook and river lamprey. All populations of salmon and
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steelhead found in the Sandy River Basin are currently listed as threatened under the Endangered
Species Act (ESA).
The Kelly Creek dam currently blocks upstream migration of all adult and juvenile salmonids.
Figure 2-5 shows fish passage barriers and recent corrective actions by partners on Beaver Creek
and Kelly Creek. Due to the lack of access for migratory fish into the stream, little fisheries
information exists, and no formal surveys have recently been completed in Kelly Creek. Past
spawning, trapping, and electrofishing surveys conducted in Beaver Creek have documented
significant use by native fish including coho and Chinook salmon, steelhead/rainbow trout, Pacific
and brook lamprey, a variety of sculpins, and dace. On some years, Beaver Creek can account for
up to 9% of all production of juvenile coho salmon in the Sandy River Basin. Beaver Creek also
contains a multitude of non-native fish including brown and yellow bullhead, largemouth bass,
pumpkinseed, and western mosquitofish.

Figure 2-5. Overview of fish passage barriers around MHCC on Beaver Creek and Kelly Creek with the
Kelly Creek dam being the primary barrier left on Kelly Creek (SRWC 2019).

The impoundment formed by the Kelly Creek Dam is stocked annually with rainbow trout by
ODFW. These trout provide angling opportunity for youth (under 17) and disabled anglers but
are unlikely to persist through the summer due to warm water temperatures. ODFW and Metro
have been working to identify additional local fishing opportunities if the dam removal project
goes forward and ODFW has a useful guide “50 places to fish near Portland”. Other nearby public
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fishing spots provide better ADA accessible
fishing and restroom facilities. In addition to
planted rainbow trout, the current reservoir
likely supports populations of non-native
species including brown and yellow bullhead,
largemouth bass, bluegill, pumpkinseed, and
other centrarchids.

Stakeholder Outreach

Project partners interviewed more than 30 visitors at
the Kelly Creek reservoir area during the 2018 ODFW
Family Fishing Day to determine information about
users and angler’s attitudes regarding nearby fishing
opportunities, accessibility and values.

Fish habitat in Beaver and Kelly creeks has been extensively impacted by land use and
development, leading to degraded water quality due to urban runoff, removal or conversion of
native riparian vegetation, elevated stream temperatures, excess sedimentation, and
fragmentation of habitats due to road crossings and other fish passage barriers. Despite these
impacts, multi-year monitoring indicates Beaver Creek supports up to 9% of juvenile coho salmon
in the Sandy River Basin with it only being 1% of the basin area showing that the Beaver Creek
and Kelly Creek areas have ecological significance disproportionate to watershed size. Completed
and planned future fish passage improvement projects on both Beaver Creek and Kelly Creek are
expected to increase the upstream distribution of coho salmon and steelhead and will likely
improve conditions for cutthroat trout and other native fish in both systems.
2.3.2 Wildlife

The Sandy River Basin contains a diverse range of habitats for native wildlife including mixed
conifer and deciduous forests, riparian cottonwood galleries, meadows, marshes, and wetlands.
In 2010, the Oregon Natural Heritage Survey identified 31 species of fish, birds, amphibians,
reptiles, and plants that are listed as rare, threatened, or endangered. Vegetated areas bordering
rivers and tributary streams such as Kelly Creek, provide important travel corridors within the
urbanized environment, facilitating the movement of wildlife between varying habitats. Mammal
species living in the basin include Roosevelt elk, black-tailed deer, black bear, coyote, cougar,
bobcat, otter, raccoon, beaver, and mink. Recent observations by SRWC staff have included
beaver, otter, black-tailed deer, and other wildlife.
The Project is located within the Pacific flyway and contains potential stopover resting areas for
a variety of migratory birds. The reservoir area could support small numbers of native
amphibians, turtles, and limited habitat for waterfowl and other bird species although no surveys
have been done based on our records research.
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3 Dam Removal Options Considered
Kelly Creek Dam is an earthen structure with few unique features, however, the location of the
dam in the middle of the MHCC campus creates many site and safety constraints to consider
during removal. Five dam removal options were developed that address campus and ecological
Project objectives described in Section 1.1. The options vary primarily with amount of
excavation/grading at the site, amount of material to be exported, and type of campus
connectivity to replace the existing sidewalk and access across the dam. A set of concept
drawings is contained in Appendix C for each option and an overview is provided below along
with a rough order of magnitude (ROM) cost for planning, design, engineering, and construction:
3.1 Option 1 – Full Dam Removal with 150 ft Bridge
The entire earthen dam structure would be removed down to the historical ground contours and
most of the material would be exported off-site. A pedestrian/utility Option 1 Summary
vehicle path would be graded into the new terrain with a curvilinear • Excavate ±65,000 CY
alignment that meets ADA access standards. A 150 ft pre-fabricated • Export ±59,000 CY
bridge spanning the creek would be installed and the stream restored • 150 ft clear span bridge
• $2.84M ROM
to the historical plan alignment with a floodplain.
3.2 Option 2 – Partial Dam Removal with 150 ft Bridge
A portion of the earthen dam structure would be removed to allow stream longitudinal
connectivity with volitional fish passage. A portion of the excavated material would remain on
site and be incorporated into the stream restoration primarily by
Option 2 Summary
filling the side slopes along the stream corridor. A pedestrian/utility • Excavate ±39,000 CY
vehicle path would be graded into the new terrain with a curvilinear • Export ±26,000 CY
alignment that meets ADA access standards. A 150 ft pre-fabricated • 150 ft clear span bridge
bridge spanning the creek would be installed. Kelly Creek would be • $2.45M ROM
restored to the historical plan alignment with little or no floodplain.
3.3 Option 3 – Dam Remains and Build 325 ft Tunnel
The existing earthen dam would remain in place and mine/tunnel
construction technology would be used to create a tunnel through
the dam. Kelly Creek would be restored
Option 3 Summary
to the historical plan alignment but not
• Excavate ±4,000 CY
for the portion of creek that flows • Export ±1,000 CY
through the tunnel. The overall width • 325 ft tunnel
of Kelly Creek through the tunnel would • $6.97M ROM
likely be reduced, however, volitional
fish passage and stream processes would be restored. This
technique has been used in Oregon for large culvert replacements

13

Administrative Review Draft June 2019

Kelly Creek Dam Removal Feasibility

on busy state highways as illustrated in the picture to the left (picture credit: North Coast Citizen).
3.4 Option 4 – Full Dam Removal with 300 ft Bridge
The earthen dam structure would be removed down to the historical ground contours with the
majority of material exported off-site. A full spanning, 300 ft Option 4 Summary
“signature bridge” would be installed in the current pedestrian/utility • Excavate ±63,000 CY
vehicle path alignment.
The signature bridge would be an • Export ±57,000 CY
architectural icon for MHCC campus. Kelly Creek would be restored to • 300 ft clear span bridge
• $5.65M ROM
the historical plan alignment with a small floodplain.
3.5 Option 5 – Dam Removal with 150 ft Bridge with Retaining Walls
The bulk of the earthen dam structure would be removed to ensure longitudinal stream
connectivity and a portion of the excavated material would remain on site and be incorporated
into the stream restoration. The existing pedestrian/utility vehicle path would be slightly graded
and the same alignment would be used for the creek crossing. A 150 Option 5 Summary
ft pre-fabricated bridge spanning the creek would be installed with • Excavate ±36,000 CY
retaining walls and abutments at each end of bridge to minimize • Export ±24,000 CY
grading. Kelly Creek would be restored to the historical plan • 150 ft clear span bridge
• $2.96M ROM
alignment with a small floodplain.
3.6 Bridge Concepts
Since the existing dam enables pedestrian and service vehicle access, a new bridge crossing Kelly
Creek is an integral part of removing the dam while providing similar access across the stream.
Quincy Engineering was selected to develop a feasibility analysis for consideration of different
bridge structures to facilitate a thorough understanding of possible options. To support the
thoroughness of this study, a range of different bridge options and associated costs were
developed, and a full report is contained in Appendix D with the three concepts described below:
•

•
•

Concept 1 - A signature, single span 300 ft long truss or arch bridge crossing the creek at
the same elevation as the current path. The bridge would be an architectural icon for the
campus and represent an aesthetically pleasing design that is functional for campus
connectivity.
Concept 2 - A single span 150 ft long prefabricated truss or girder bridge crossing the
creek. The pedestrian pathway would be graded down to a lower elevation and the bridge
would be closer to the creek elevation than the current path.
Concept 3 - A single span 150 ft long prefabricated truss or girder bridge crossing the creek
at or near the same elevation as the current path using retaining wall foundations for
abutments.

These concepts are by no means an exhaustive list of options and are not meant to represent the
only (or best) possible bridge types or lengths. They are, however, intended to provide a baseline
for considering the functional, financial, and aesthetic aspects of different bridge concepts for
pedestrian and vehicular access once the dam is no longer in place.
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4 Dam Removal Feasibility Evaluation
Five options were developed with each option addressing the campus infrastructure,
functionality, and ecological restoration objectives developed in Section 1.1. Option 5 was
selected for further refinement to allow a comprehensive feasibility analysis for dam removal
that includes costs and constructability. Option 5 was chosen because it accomplishes all the
stakeholder objectives and provides a representative solution of all options except the tunnel:
•
•
•
•
•

Maintains or improves campus connectivity for pedestrians and service vehicles,
Minimizes impacts to campus resources and infrastructure outside of the project area,
Restores volitional fish passage, natural stream processes and longitudinal continuity,
Decreases downstream temperatures effects by reducing reservoir footprint, and
Builds upon ongoing campus, city, and county efforts to improve water quality.

The following sections describe the components of dam removal and restoration that comprise
this dam removal option. Figure 4-1 shows what Option 5 would look like after implementation.

Figure 4-1. Rendering of Option 5 with dam removed and new bridge crossing.
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4.1 Dam Removal Process
Removal of the earth fill dam and construction of a new bridge crossing are typical heavy civil
construction actions that can be undertaken by qualified local construction contractors. The
following work sequence provides an overview of the likely dam removal process.
Step 1 Isolate Project Work Area and Construction Zone
One of the most important aspects of in-water work is isolation of the work area. Work area
isolation creates a safe environment for construction activities and protects people, aquatic
species and wildlife from the work area. The work area would be fenced off and signage installed
to alert pedestrians of the activities and detours as illustrated in Figure 4-2.

Figure 4-2. Work area delineation and potential temporary pedestrian pathway around work (image:
Google maps).

Step 2 Drawdown Reservoir and Salvage Aquatic Species
The existing dam has a 12-inch bypass pipe for draining the reservoir. The pipeline is
approximately 20 ft below the existing summer water surface elevation and can draw down the
reservoir and allow for fish salvage and dewatering of the reservoir. Fish and aquatic organism
salvage typically utilizes people with handheld dip nets, seine nets, and backpack electrofishing
units in isolated areas. Native aquatic species obtained during the salvage would be placed back
into Kelly Creek upstream or downstream of the project and outside the isolated work areas.
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Step 3 Relocate Existing Utilities
The existing power line, water lines, and other associated infrastructure crossing the dam will
require relocation or temporary shutoff. The contractor will provide coordination with utility
companies and MHCC to temporarily modify utilities until after construction of the bridge.
Contractor would be responsible for permanent replacement of utilities after construction.
Step 4 Remove Dam Fill Material
Once the reservoir has been drawn down and utilities relocated, the earth fill material that makes
up the dam can be removed. We envision using multiple track hoes to excavate the fill material
(Figure 4-3) and load directly into dump trucks that can export the material off-site. Material
that can be used for stream and floodplain restoration will be retained and stockpiled around the
site as feasible.

Figure 4-3. Example of two track hoes excavating a large earthen dam and restoring a stream.

Step 5 Restore Kelly Creek
The 1968 construction drawings for the dam provide a topographic relief map of the stream
corridor prior to dam construction. These drawings were digitized and georeferenced into the
current topographic model to generate a clear understanding of what the stream corridor looked
like prior to dam construction as illustrated in Figure 4-4. The stream channel alignment and
width are clear features that we were able to utilize as a starting point for stream restoration
characteristics. Likewise, sections downstream of the dam on Kelly Creek and Beaver Creek
provide good examples of stream and riparian corridors that are being restored and function
somewhat naturally. Figure 4-5 provides an example of a similar stream size and restoration
through a former dam reservoir footprint in nearby Hood River, Oregon. This example shows the
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typical channel size, habitat features, edge roughness and revegetation that accompanies
restoration of a stream like Kelly Creek.

Figure 4-4. Overlay of dam construction drawing on current aerial photo of site showing creek alignment
and contours of pre-dam condition.

Figure 4-5. View of stream restoration in a former reservoir area after dam removal.
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Revegetation in the restored Project area would consist of native trees, shrubs, and willows along
with broadcasting a native species seed mix. A healthy riparian zone provides habitat for
terrestrial, aquatic, and amphibious wildlife. A diverse community supports more terrestrial
species than a simplified forest with no understory complexity, or a diverse understory with no
overstory canopy. From a fisheries perspective, grasses and shrubs maintain bank integrity,
shrubs over-hang streams providing cover and contributing debris, and mature trees shade the
stream corridor and contribute wood. Shading of the stream water surface is also an important
ecological service of riparian vegetation along Kelly Creek.
Step 6 Construct Bridge
The bridge can be constructed concurrently with stream restoration efforts to minimize overall
Project schedule. The selected bridge is a single span prefabricated bridge, supported on the top
of a mechanically stabilized earth (MSE) or similar retaining wall that is outside the 100-year
floodplain. This approach allows the bridge to span the creek while preserving the existing
pedestrian path profile for aesthetic purposes and ease of access by users as illustrated in Figure
4-6. The most appropriate length of retaining wall and bridge would be determined during a
preliminary bridge design process.

Figure 4-6. Conceptual rendering of Kelly Creek with proposed bridge and viewing platform after dam
removal and stream restoration.

19

Administrative Review Draft June 2019

Kelly Creek Dam Removal Feasibility

The bridge is founded on top of the MSE wall and the wall can carry substantial load, so the bridge
foundation would be a simple footing at the top of the wall. If the cost of the retaining wall
becomes too expensive, a similar concept could be developed that is a three-span bridge with a
larger main span, and two shorter spans. This would require bridge columns in the newly
excavated dam area, and they could be designed to be outside the 100-year floodplain area. A
three-span structure, while spanning the same total length, would accommodate smaller bridge
members such as girders, resulting in substantial cost savings.
Step 7 Reconnect Utilities and Restore Campus Infrastructure
The existing earthen dam contains a high voltage power line, light poles, and water lines that
must be incorporated into the new crossing. The prefabricated bridge selected for the feasibility
analysis can easily incorporate these items into the design loads and anchoring requirements.
The light poles and fixtures would be simple aluminum poles mounted to the bridge structure.
The power line would be encased in a pipe conduit and attached to the bridge under the deck.
Finally, the water lines can be incorporated into pipe conduits and attached to the under
structure of the bridge like the power line.
4.2 Effects on Campus Function and Safety
The dam removal and bridge option selected for feasibility analysis do not change the location or
function of the existing campus connection but does change the nature of the crossing. The
bridge would provide a natural overview of Kelly Creek and an aesthetically pleasing view of the
stream corridor upstream and downstream of the bridge crossing. With regards to campus
safety, there are two periods of time that need to be evaluated: 1) during construction and 2)
after construction.
During construction the work zone where equipment and construction supplies are located will
be fenced to keep people out of the work area. Proper signage and protective measures will be
placed throughout the site to ensure adequate communication with college users and
community members. A temporary pedestrian pathway will be developed around the project
site to ensure safety of users.
After construction the current pathway and maneuverability around campus will be restored to
current conditions. The pathway and facilities will meet current building criteria including ADA
accessibility. The bridge will be equipped with proper handrails and safety features to ensure
suitable site safety and access into the future. In summary, we do not anticipate any additional
safety issues once the project is fully implemented.
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5 Opinion of Probable Cost and Schedule
5.1 Probable Cost
An opinion of probable costs was developed for the various components necessary to implement
the entire Project. Table 5-1 summarizes cost estimates with an explanation of the line items and
estimating methodology below. All project costs were developed in current dollars for 2019 and
should be indexed to industry standards, such as the ENR Construction Cost Index, for future
escalation. Since the estimate is at the feasibility stage, a contingency of 15% was added to dam
removal construction costs for budgeting purposes. Construction assumes that a suitable off-site
disposal area for the soil excavated from the dam is located within 3 miles of the site.
Table 5-1. Estimated project costs for implementation of Kelly
Creek Dam Removal Option 5 (2019 present value).
PROJECT COMPONENT

ESTIMATED COST

Stakeholder Meetings
Site Studies
Dam Removal & Bridge Design
Permits
Construction
Dam Removal
Bridge Construction
Stream Restoration
Construction Contingency 15%

$45,000
$59,000
$160,000
$50,000

Total

$700,000
$1,000,000
$600,000
$350,000
$2,964,000

Stakeholder Meetings consist of estimated fees to deal with stakeholder outreach and
coordination. Outreach and partner support are an important component in the planning stage
and will require multiple meetings. This feasibility analysis report is the first step in understanding
the Project requirements and design requirements and provides useful information to continue
stakeholder outreach. The remaining cost would be for additional planning and coordinating
data gaps.
Site Studies consist of additional investigations to fill in data gaps that are necessary to complete
a comprehensive data package for designing the dam removal and bridge. These include wetland
delineation, geotechnical exploration, and archeological site evaluation.
Dam Removal and Bridge Design include the complete design report and drawings for dam
removal, bridge design and site restoration design for the Project. This includes any additional
site topographic survey, dam removal plans, temporary pedestrian facilities, bridge foundation
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design, bridge structure design, erosion control plan, fish passage plan, work area isolation plan,
hydraulic modeling, sediment transport modeling, and restoration plans as necessary to obtain
permits and final budgets for the project.
Permits include the necessary services required to prepare applications and consult on permits
as described in Section 6.1 and includes an estimated cost for each permit. It is assumed that the
Project will meet the requirements for a programmatic biological opinion as used for similar dam
removal projects. Some permits are open-ended due to consultation requirements but should be
manageable due to the relatively small nature of this project and lack of sediment storage
upstream of the dam. The cost estimate includes permit fees. Dam removal is a unique endeavor
and typical permitting estimates and percentages of construction costs are usually not accurate
for estimating this phase of work. Therefore, estimates were based on similar projects and
standard consulting fees.
Construction Dam Removal primarily represents the cost of physically removing the dam and
oversight by a qualified engineering consultant. This would entail putting the project out for bid,
hiring a construction contractor, removing the concrete dam and cleanup of the site for
restoration. Cost estimates were developed using RS Means, an industry standard heavy
construction estimating guide, and actual costs from similar dam removal and restoration
projects. In addition, provisions for channel restoration, shaping and fish passage improvements
are incorporated into the cost opinion. Bridge construction in the estimate includes the
excavation and construction of the retaining walls, bridge abutments, and procurement and
installation of a prefabricated bridge. All utilities would be relocated to the bridge structure and
a pedestrian/service vehicle pathway would be constructed. Stream Restoration includes
complete reconstruction of the stream channel and restoring the surrounding stream corridor,
primarily with large wood for habitat and vegetation. A comprehensive revegetation plan will be
a critical part of the restoration effort necessary to restore a functional stream and riparian
corridor.
5.2 Implementation Schedule
From a construction standpoint, the only unique part of this Project is the MHCC campus that
constrains site access and requires additional safety measures. Based on past projects, various
construction components, and site constraints, we anticipate the design and implementation of
this Project to take approximately two years as illustrated in the schedule below. Construction
can be performed during a span of approximately 6 months with stream and restoration work
happening during the in-water work period of July 15 – August 31. Construction scheduling
would be done in such a way as to minimize impacts to college activities, accessibility and safety
for all users.
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Ye ar 1
Jan

Feb Mar Apr May Jun

Ye ar 2
Jul

Aug Sep

Oct Nov Dec

Jan

Feb Mar Apr May Jun

Jul

Aug Sep

Oct

1 Stakeholder Meetings
1.1 Meetings and Coordination
1.2 Technical Information/Analysis

2 Site Studies
2.1 Wetland Determination
2.2 Archeological
2.3 Geotechnical Exploration

3 Dam Removal & Bridge Design
3.1 Dam removal design
3.2 Hydraulic modeling
3.3 Stream restoration
3.4 Bridge structural engineering

4 Permitting
4.1 Federal: 404 USACE
4.2 Federal: NEPA (programmatic)
4.3 State: Removal/Fill ODSL
4.4 State: 106 NHPA SHPO
4.5 State: 401 Water Quality ODEQ
4.6 State: 402 NPDES 1200-C / Fill
4.7 State: ODFW Fish Passage
4.8 Local: LOMR / Floodplain
4.9 Local: City Building Permit

5 Construction

5.1 Dam Removal
5.2 Stream Restoration
5.3 Bridge Construction
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6 Permits and Data Gaps
The following sections provide an overview of typical permits associated with dam removal
projects and data gaps that must be completed before project implementation.
6.1 Permit Process
Dam removal and restoration can be a multi-year effort depending on site constraints, project
complexity, public support and inter-agency cooperation. We have found that convening an
inter-agency team of regulatory personnel at the beginning of the project provides substantial
benefits. The following discussion on permits is based on our working knowledge through
multiple dam removal projects in Oregon and information in the Draft Guidelines for Dam
Decommissioning Projects from the United States Society on Dams (USSD 2008).
6.1.1 Federal Permits

Section 401 of the Clean Water Act (CWA) requires that proposed actions with federal agencies,
such as permitting from the Army Corps of Engineers (USACE), that may result in a discharge of
a pollutant into waters of the United States must not violate state or federal water quality
standards. Section 401 also requires that any applicant for a federal permit to conduct any
activity that may result in discharge into navigable waters shall provide the permitting agency a
certification from the state in which the discharge originates. The certification (401 permit) shall
state that any such discharge will comply with the applicable provisions of state law and the
actual water quality certification is issued by the state.
As part of the Section 401 permitting, an evaluation of the existing sediment in the reservoir area
is necessary to determine potential for pollutants. This process is carried out through the
Sediment Evaluation Framework (SEF) implemented by the USACE (RSET, 2018). The SEF is a
tiered evaluation process designed to systematically assess, characterize, and manage sediments
in areas that will be dredged or disturbed. The SEF starts with a description of the Project
components, an initial site assessment, and a sediment evaluation, which has been carried out
by RDG with field sampling and chemical testing of stored sediments. Preparation of a Sediment
Characterization Report (SCR) by RDG and submission of the SCR to the PSET is anticipated in July
2019. Following review of the SCR, PSET will issue a Suitability Determination Memorandum
(SDM), wherein they can approve the Project.
Section 404 of the CWA requires that a permit be obtained from the USACE for the discharge of
dredged material into waters of the United States, including wetlands. The USACE has
jurisdictional authority to regulate all activities that dredge, dam, or divert navigable waters or
that result in the deposit of dredged and fill material into waters of the United States, which
includes perennial and intermittent streams. It is likely that the Kelly Creek dam removal would
be acceptable under the Nationwide Permit 53 (Low-Head Dams) and/or Nationwide Permit 27
(Aquatic Habitat Restoration).
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Section 7 of the Endangered Species Act (ESA) requires federal agencies, in consultation with U.S.
Fish & Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS, NOAAFisheries), to ensure that their actions do not jeopardize the continued existence of ESA-listed
endangered or threatened species or result in the destruction or adverse modification of the
critical habitat of these species. In the case of removing Kelly Creek dam, the Nationwide Permits
would cover this consultation. It is assumed that the project will meet the requirements for a
programmatic biological opinion as used for similar projects.
The Fish and Wildlife Coordination Act (FWCA) requires federal agencies to consult with USFWS,
NMFS, and state fish and wildlife agencies before undertaking or approving water projects that
control or modify surface water. Federal agencies are responsible for consulting with USFWS for
the purpose of conserving wildlife resources by preventing their loss and damage and providing
for their development and improvement in connection with water resource projects. The USFWS
is required to report its findings and the measures proposed for mitigating or compensating for
any damage. Federal agencies issuing permits are required to fully consider recommendations
made by USFWS, NMFS, and state fish and wildlife agencies, and to include measures to reduce
impacts on wildlife in project plans.
Section 106 of the National Historic Preservation Act (NHPA) requires federal agencies to
evaluate the effects of federal undertakings (i.e. issuance of a permit) on significant cultural
resources, termed historic properties. It requires federal agencies to coordinate with the State
Historic Preservation Office (SHPO) and possibly the Advisory Council on Historic Preservation
(ACHP) regarding the effects an undertaking may have on historic properties. Section 106 defines
the purpose and requirements of the federal review process to ensure that historic properties
are considered during federal project planning and execution. Compliance with Section 106
generally includes a determination of impacts to historic properties and consultation with the
SHPO to develop mitigation measures to allow the project to proceed, see Section 6.1.2.
6.1.2 State Permits

Oregon´s Removal-Fill Law (ORS 196.795-990) requires projects that remove or fill material in
waters of the state to obtain a permit from the Department of State Lands (DSL). "Waters of the
state" are defined as "natural waterways including all tidal and nontidal bays, intermittent
streams, constantly flowing streams, lakes, wetlands and other bodies of water in this state,
navigable and non-navigable." The law applies to all landowners, whether private individuals or
public agencies. This permit application is typically submitted as a joint permit application to
USACE that covers the state and federal application submittal, although the federal portion of
the permit requires additional information as described below.
Section 402 of the Clean Water Act (CWA) requires that all point sources that discharge pollutants
into navigable waters of the United States must obtain a National Pollutant Discharge Elimination
System (NPDES) permit issued by the state. This permit is issued by the Oregon Department of
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Environmental Quality (ODEQ) as the NPDES-1200C permit for construction activity. The use of
the stored reservoir sediments for upland fill material will require ODEQ review of chemical
testing results and approval of the fill location and treatment. Based on a preliminary ODEQ
evaluation of the results, a case-specific (Type 2) Beneficial Use Determination (BUD) for use as
non-residential construction fill is suitable for the reservoir material. A second option for
obtaining ODEQ approval for upland placement of the reservoir sediments is a Solid Waste Letter
Authorization (SWLA) permit, which requires, among other application steps, a Land Use
Compatibility Statement (LUCS), a $500 application fee, and potentially monitoring and reporting
requirements.
ODFW requires an approved plan to provide volitional fish passage at all obstructions through
Oregon Administrative Rule (OAR) 635-412-0035. A project plan must be submitted showing the
dam removal and how volitional fish passage will be maintained during and once the dam is
removed. This can easily be demonstrated through channel restoration.
SHPO requires a review and documentation of historic resources (above ground) and
archaeological resources (below ground) in compliance with Federal Section 106 and ORS
358.653 as described earlier.
6.1.3 City of Gresham Permits

Kelly Creek Dam is located within zone AE of the Special Flood Hazard Area (SFHA) which includes
the regulatory base flood (100-yr discharge) floodplain and established regulatory floodway as
shown on the 2019 Flood Insurance Rate Map (Map 41051C0219J). The floodplain adjacent to
the dam is also located within Zone X, which is the 500-yr floodplain but it outside of the SFHA.
Zone AE with a determined floodway designation means that base flood elevations have been
determined for the specific site. Proposed dam removal actions and subsequent channel
restoration will occur within the regulatory floodway and must comply with the National Flood
Insurance Program floodway regulations as adapted by the City of Gresham. When considering
the base flood elevation in the floodway the regulations require the following (Gresham
Development Code Article 5.0110 – Permitted Land Uses):
A. Will not result in an increase in floodplain area on other properties;
B. Will not reduce natural flood storage volumes; and
C. Will not result in an increase in erosive velocity of the stream that may cause channel
scouring or reduced slope stability downstream of the development. Stream velocity
following development shall not exceed findings and recommendations of the storm
drainage master plan for the affected stream.
Since the Project is within the floodway it must also comply with Article 5.0121 – Floodways, in
that the project is an exception to the City’s prohibited development within the floodplain. The
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project may fall under an exception of being a “public bridge” project and as such is required by
“44 CFR Chapter 1, Subpart 60.3(d)(3), it must be demonstrated through hydrologic and hydraulic
analyses performed in accordance with standard engineering practices that the fences and public
bridges, and outfall structures will not result in any increase in flood levels during the occurrence
of the base flood discharge.”
In addition to the floodplain permit, a building permit will be required for construction of the
new pedestrian/service vehicle bridge.
6.2 Data Gaps
The following studies will be required to move the Project forward through permitting.
Geotechnical Study
In order to design the retaining walls, bridge abutments, and bridge structure, a geotechnical
exploration is required. The geotechnical exploration will likely consist of multiple borings into
the dam to determine existing fill characteristics and soil properties. The study will yield various
parameters that are necessary for retaining wall and bridge design such as soil bearing capacity,
seismic coefficients, and lateral earth pressures.
Wetland Determination
State and federal permitting has been mixed when doing restoration projects and requiring
wetland delineations. Based on current standards, we are anticipating that a wetland delineation
will be required for the areas around the existing reservoir and a justification for no net loss will
be required. In the past it has been standard practice to restore the stream through the reservoir
area and that has been suitable mitigation for wetland disturbance since it is restoring the system
to natural riverine conditions.
Archeological Survey
SHPO requires a review and documentation of historic resources (above ground) and
archaeological resources (below ground) in compliance with Federal Section 106 and ORS
358.653. The dam and surrounding environs would need to be documented and a review of the
likelihood of subsurface artifacts would be required. It is anticipated that a historical records
database review and pedestrian survey would be adequate for the Project.
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7 Summary
The Kelly Creek dam sits in the middle of the Mt. Hood Community College campus. The dam
was built in 1968 and consists of approximately 60,000 CY of earth fill and the reservoir has
approximately 4,300 CY of stored sediment. A field survey of the Project area was performed in
2018 and 2019 to develop a seamless digital surface model of existing site conditions. Original
dam construction drawings were digitized and georeferenced to provide a pre-dam stream
alignment and topographic surface.
Project objectives were developed based on several meetings with stakeholders and discussions
with MHCC staff as summarized below:
Campus Infrastructure and Functionality
• Maintain or improve campus connectivity for pedestrians and service vehicles,
• Develop design alternatives that will not impact surrounding campus resources and
infrastructure outside of the project area, and
• Maintain campus site safety during implementation.
Ecological Restoration
• Provide volitional fish passage and access to potential spawning and juvenile habitat for
salmonids,
• Decrease downstream temperatures by reducing reservoir footprint,
• Build upon ongoing campus, city, and county efforts to improve water quality, and
• Reinstate natural stream processes and longitudinal continuity.
Five different options were developed to remove the dam and provide similar function for MHCC
users. Option 5, dam removal and 150 ft prefabricated bridge, was selected for a feasibility
analysis as it provides a balance between dam removal, campus functionality, site restoration
and economics. The selected option includes removal of the earthen dam structure to historical
ground surfaces, a 150 ft prefabricated bridge, and restoration of Kelly Creek to provide volitional
fish passage and natural stream function. A site rendering was developed to visualize the
completed Project and the opinion of probable cost for implementation is $2.96M.
The Sandy River Watershed Council is an independent non-profit, founded in 1997 to restore and
conserve the natural, cultural, and historic resources of the Sandy River and its major tributaries,
the Salmon, Zigzag and Bull Run Rivers. SRWC works from Timberline to Troutdale with
community members, residents, businesses, schools, land management agencies and volunteers
to restore watershed health, and engage the community in stewardship.
River Design Group is a leading river restoration firm in the Pacific Northwest. Over the last decade
RDG has spearheaded dam removal projects that include multiple dams within one basin
including removal of four dams in the Rogue River Basin, three dams in the Deschutes Basin, and
three dams in the Willamette Basin. RDG is currently working on four dam removals in the
Klamath River basin as the largest dam removal effort in the United States.
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