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(503)  842-2741  

Fax (503)  842-8385  

ODFW.com 

April 13, 2015 

 

Oregon Watershed Enhancement Board 

775 Summer ST. NE Ste 360 

Salem, OR 97301-1290 

 

RE: Jetty Creek Fish Passage Project 

 

To Whom It May Concern: 

 

This letter represents the Oregon Department of Fish and Wildlife’s (ODFW) support for the 

project to modify the City of Rockaway Beach water intake structure to restore fish passage and 

the stream channel on Jetty Creek.  ODFW is a committed partner in this project and has been 

working in support of this, and other restoration efforts on Jetty creek since 1995. ODFW supports 

the proposed project with the improvements on fish passage, fish screening, water quality, and 

overall improvements of instream habitat and natural channel dynamics within Jetty Creek.  

ODFW staff in both the Tillamook District office and the Fish Passage/Screening Program will 

continue to provide overall planning and implementation assistance towards this project.  

 

The fish passage barrier created by the current water intake structure is considered a high priority 

for replacement by ODFW. It is significantly impacting migration for fish and other aquatic 

wildlife and is also impacting hydrologic and material flows.  Jetty Creek is uniquely situated in 

the Nehalem Basin as the first tributary at the mouth of Nehalem Bay and one which migrating 

salmonids would use throughout portions of their life histories.  Spawning, migrating and rearing 

fall Chinook, coastal coho salmon, winter steelhead, sea run cutthroat trout and lamprey will 

benefit from this project. The proposed channel design and development of a storage pond will end 

the need for annual disturbance of the stream by dredging maintenance at the city’s intake pool. 

 

ODFW’s commitment towards this project can be valued at approximately $4,450 for in-kind 

match between our Fish Passage/Screening Program staff and Tillamook District staff time. 

 

Sincerely, 

 
Chris Knutsen 

District Fish Biologist 

ODFW - North Coast Watershed District 

Oregon 
Kate Brown, Governor 
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April 14, 2015 

OWEB Region 1 Review Team 
775 Summer St NE, Suite 360 
Salem, OR 97301 
 
RE: Jetty Creek Fish Passage OWEB Restoration Grant 

To Whom It May Concern, 

Lower Nehalem Watershed Council (LNWC), in partnership with City of Rockaway Beach, is seeking funds in support of the 
Jetty Creek Fish Passage project to reconnect 1.8 miles of high quality spawning and rearing habitat for salmon. Jetty Creek 
is the first stream adult salmon encounter as they migrate from the Pacific into Nehalem Bay and is the final tributary stream 
for out-migrating juveniles seeking freshwater refugia or a fresh/saltwater transition zone before entering the ocean. This 
stream is not only essential habitat for salmon, but is also the primary source of municipal water for the City of Rockaway 
Beach. 

Restoration on Jetty Creek has long been a focus of LNWC, the Oregon department of Fish and Wildlife (ODFW), local 
residents, and private landowners. Throughout the years, restoration projects on the creek have included replacing four large 
culverts and a large wood placement project in the upper reaches and replacement of an undersized culvert under Highway 
101 near the mouth. Since 2008, LNWC, the City of Rockaway Beach, and the Oregon Department of Fish and Wildlife have 
worked together to remove the final barrier to fish passage along Jetty Creek, the City’s water intake structure.  

By creating a natural fishway, moving the City’s point of diversion upstream, enlarging the City’s settling pond and 
impoundment, the project partners seek to address fish passage, maintain the City’s drinking water intake, and improve water 
quality for the residents of Rockaway Beach. The design of the fishway will allow for fish passage, create habitat, and allow 
natural sediment transport through the system. The project will also allow for the three water rights, two municipal and one 
instream, to be gauged and regulated. By essentially making the City’s settling pond and impoundment off channel the 
project will remove the final fish passage barrier on the stream, opening up a significant amount of spawning and rearing 
habitat essential for coho, steelhead, cutthroat, lamprey and resident species.  

In addition to acting as the project manager for the project, LNWC is committed to providing at least $1500 of in-kind match 
in the form of volunteer time. The time will be spread over multiple volunteers from LNWC in preparation of the project, 
planning meeting and site visit attendance, contract review, project discussion at Council meetings, and additional support as 
needed. The hourly rate for volunteer time is $25.00/hour. 

The Jetty Creek Fish Passage project is an excellent example of a diverse group of stakeholders working together to improve 
habitat for fish and to ensure the viability of a community’s infrastructure. Projects like this are vital for fisheries and wildlife 
and local stakeholders, particularly those that promote migratory fish access to habitats essential for their different life history 
stages. We respectfully encourage the OWEB review team give thoughtful consideration to this project proposal and thank 
you for your time reviewing our application. 

Sincerely,  
 
 
 
Alix Lee 
Council Coordinator 
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From: Jordan Mercier <Jordan.Mercier@grandronde.org> 
Date: December 3, 2015 at 10:41:22 AM PST 
To: "'denise.confluence@peak.org'" <denise.confluence@peak.org> 
Subject: RE: Jetty Creek Fish Passage Project 

Good Morning, 
  
The Confederated Tribes of Grand Ronde Cultural Protection Program has reviewed the proposed 
project [Jetty Creek Fish Passage Project] for its potential to impact cultural resources.  The project area 
of potential effect does not appear to have been formally surveyed for cultural resources, and cultural 
resources are present in the vicinity of the project area.  Numerous cultural sites including villages are 
known ethnographically and archaeologically throughout the area.  Because the project area has not 
been surveyed there is a potential for the proposed project to inadvertently impact cultural resources.  I 
recommend you contract an archaeology firm to survey the area.  Based on the results of the study we 
can better understand the potential to impact cultural resources.  Another option is to contract an 
archaeological monitor to be on-site during ground disturbing activities.  In addition to 
survey/monitoring, there should be an Inadvertent Discovery Plan in place for the project that contains 
proper protocols and procedures to follow in the event of an inadvertent discovery.  Please contact me 
if you have any questions. 
  
Respectfully, 
Jordan 
  
Jordan Mercier 
Cultural Protection Coordinator 
Tribal Historic Preservation Department 
Confederated Tribes of the Grand Ronde Community of Oregon 
  
Jordan.Mercier@grandronde.org 
503-879-2185 
  
  
  
From: Denise Hoffert [mailto:denise.confluence@peak.org]  
Sent: Friday, November 20, 2015 1:03 PM 
To: rkentta@ctsi.nsn.us; mikek@ctsi.nsn.us; Mike Wilson; David Harrelson 
Cc: 'Lower Nehalem Watershed Council' 
Subject: Jetty Creek Fish Passage Project 
  
Hello, 
  
My name is Denise Hoffert; I am contacting you on behalf of the Lower Nehalem Watershed 
Council regarding a project we are undertaking with the City of Rockaway Beach to improve fish 
passage at their municipal water treatment facility on Jetty Creek. The project will address fish 
passage at the City's impoundment by creating a natural channel that will bypass the raw water 
storage pond and intake, effectively moving the impoundment off channel and redirecting the 
flow into a historic channel. The project will also expand the City's raw water storage pond and 
install a fish screen at the City's point of diversion.  
  

mailto:Jordan.Mercier@grandronde.org
mailto:denise.confluence@peak.org
mailto:denise.confluence@peak.org
mailto:Jordan.Mercier@grandronde.org
mailto:denise.confluence@peak.org
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mailto:mikek@ctsi.nsn.us


The project has received funding from the Oregon Watershed Enhancement Board, Oregon 
Department of Fish and Wildlife Fish Screen cost-share program, Oregon Department of Fish 
and Wildlife Restoration and Enhancement Program, and from the City of Rockaway Beach. We 
are starting the contract bidding, permitting, and materials acquisition phase of the project this 
winter and are scheduled to go to construction in summer 2016. We are also in the process of 
applying for additional funding from the Oregon Water Resources Department's (OWRD) Water 
Supply Development Account. 
  
As part of OWRD's application process, I am contacting you notify you about this project. The 
project is located on Jetty Creek, just upstream from the mouth of the Nehalem River in 
Tillamook County (about two miles north of the City if Rockaway Beach). The Township, Range, 
Section, Quarter-Quarter Section is T2N R10W Sec17 NE,SE and the Latitude/Longitude is 
45.6573/-123.9264. 
  
Attached to this message is the design planset. The fish screen is being re-designed by ODFW 
and that detail is not available at this time. However, the project footprint and other project 
elements are remaining as they are in this planset. 
  
Please let me know if there is any additional information you need to evaluate this project and 
provide comments. 
  
Denise 
  
************************************************ 
Denise Hoffert, Project Manager 
Confluence Consulting 
  
Ring: 541.619.5896 
Email: denise.confluence@peak.org 
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A B C D E F G

Line Items
Number of Units* 
(e.g. # of Hours)

Unit
Cost (e.g. hourly 

rate)

In-kind Match Cash Match Funds OWRD Funds Total Costs

0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0

Final engineering design, prepare project bid book 
(HBH Engineering) (hrs)

80 $125 $0 $10,000 $10,000

Electrical panel design/connect to power lump sum $10,000 $0 $10,000 $10,000

Bid process and award (HBH Engineering) (hrs) 32 $125 $0 $4,000 $4,000

Construction inspection (HBH Engineering) (hrs) 80 $88 $0 $7,040 $7,040

Construction management (HBH Engineering) 
(hrs)

80 $125 $0 $10,000 $10,000

Creek restoration construction management (sub-
contractor with specialty in river restoration)

120 $125 $0 $15,000 $15,000

Project Management and permitting (Confluence 
Consulting) (hrs)

368 $65 $0 $10,400 $13,520 $23,920

Lower Nehalem Watershed Council Volunteers 60 $25
$1,500

$0 $1,500

City of Rockaway Beach perfecting City's water 
right and completing POD transfer application

lump sum $8,100 $8,100 $0 $8,100

City of Rockaway Beach (hrs) 80 $35 $2,800 $0 $2,800

Oregon Department of Fish and Wildlife (hrs) lump sum $4,450 $0 $4,450

Equipment mobilization (lump sum) lump sum $10,000 $0 $10,000 $10,000
Erosion control (lump sum) lump sum $8,000 $0 $8,000 $8,000
Dam and fish ladder structural revisions (lump 
sum)

lump sum $7,000 $0 $7,000 $7,000

Excavation (cubic yards) 11000 $10 $0 $96,670 $13,330 $110,000
Stream channel construction (hrs) 100 $120 $0 $12,000 $12,000
Backhoe with operator (hrs) 100 $120 $0 $12,000 $12,000
Clearing, grubbing and demo (lump sum) lump sum

$8,000 $0
$8,000 $8,000

Dewater (lump sum) lump sum $10,000 $0 $10,000 $10,000
Fence relocation (lump sum) lump sum $1,200 $0 $1,200 $1,200
Re-vegetation of all disturbed areas lump sum $3,500 $0 $3,500 $3,500
Native Plant Materials 1000 $4 $4,000 $4,000
Native Plant Installation and Maintenance lump sum $6,000 $6,000 $6,000
Large boulders 3-ft diameter (per boulder) 50 $400 $0 $20,000 $20,000

Medium boulders 1.5-ft diameter (per boulder) 20 $300 $0 $6,000 $6,000

Gravel/sand to wash into fishway to seal the 
surface

lump sum $10,000 $0 $10,000 $10,000

Large wood (trees, no rootwad) 20 $200 $0 $4,000 $4,000
Flow level sensors 2 $2,500 $0 $5,000 $5,000
Temporary diesel pump for drinking water (lump 
sum)

lump sum $21,100 $21,100 $0 $21,100

HDPE Liner (60 ml) including 2" sand base (per sq 
ft)

14200 $3 $0 $29,050 $10,000 $39,050

Aggregate base for access road (cubic yards) 150 $14 $0 $2,100 $2,100

Retaining wall (sq ft) 1540 $22 $0 $33,880 $33,880
Sediment Hauling lump sum $37,227 $0 $37,227 $37,227
Archeaology lump sum $7,000 $0 $7,000 $7,000
ODFW Fish Screens Leadworker 440 $38 $9,215 $7,505 $16,720
ODFW Fish Screens Technician 440 $35 $10,400 $5,000 $15,400
ODFW Fish Screens Technician 440 $35 $10,400 $5,000 $15,400
ODFW Fish Screens Leadworker (Wier Box) 200 $38 $7,600 $0 $7,600

ODFW Fish Screens Technician (Wier Box) 200 $35 $7,000 $0 $7,000

ODFW Fish Screens Technician (Wier Box) 200 $35 $7,000 $0 $7,000

Concrete 35 $150 $0 $5,250 $5,250
Rebar 115 $15 $0 $1,725 $1,725
Concrete Forming Materials lump sum $3,000 $0 $3,000 $3,000
3/4 crushed gravel 15 $20 $0 $300 $300
Steel for screen components lump sum $4,500 $0 $4,500 $4,500

ATTACHMENT G: PROJECT BUDGET
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Loan and Grant Application
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Fish screen cleaning components lump sum $5,000 $0 $5,000 $5,000
Wedge wire panel 1 $500 $0 $500 $500
Grating for screenbox cover 1 $1,000 $0 $1,000 $1,000
Concrete (Wier Box) 13 $150 $0 $1,950 $1,950
Concrete supplies, Rebar, Form Ply, Wire Ties, 
Snap Ties, Etc. (Wier Box)

lump sum $2,150 $0 $2,150 $2,150

Grating cover ((Wier Box) 1 $1,000 $0 $1,000 $1,000
18" Waterman Headgate (Weir Box/Water Control) 1 $2,000 $0 $2,000 $2,000

Access Ladder (Wier Box) 1 $150 $0 $150 $150
Stainless Steel Plate, 1/4" 304 alloy (Wier Box) 1 $660 $0 $660 $660

Access Ladder for Screen Box 1 $150 $0 $150 $150
Dump Truck Fuel 100 $4 $400 $0 $400
Excavator Fuel 100 $4 $400 $0 $400
ODFW Service Truck 2500 $1 $1,438 $0 $1,438
Concrete Pump Truck lump sum $1,500 $1,500 $0 $1,500
Perdiem for ODFW construction crew lump sum $10,918 $10,918 $0 $10,918
Perdiem for ODFW construction crew (Wier Box) lump sum $8,730 $8,730 $0 $8,730

Fiscal Administration 250 $30 $5,000 $5,000 $10,000
SUBTOTAL $112,950 $440,907 $51,850 $605,707

Lower Nehalem Watershed Council Coordinator 
(hrs)

240 $35 $0 $4,200 $4,200 $8,400

Post-Implementation Status Reporting ($3,500 or 
less)

3/yr $750 $0 $2,250 $2,250

SUBTOTAL $0 $6,450 $4,200 $10,650

0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0

0 $0 $0 $0 $0 $0
SUBTOTAL $0 $0 $0 $0

Permit fees (Tillamook County, LUCS, DSL 
removal/fill)

3 $750 $2,250 $0 $2,250

SUBTOTAL $0 $2,250 $0 $2,250
$112,950 $449,607 $56,050 $618,607

18% 73% 9% 100%Percentage for Section B

SALARIES, WAGES AND BENEFITS

OTHER

Total for Section B

EQUIPMENT

SUPPLIES
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1 EXECUTIVE SUMMARY_ 
 
 
 

The City of Rockaway Beach is proposing an innovative solution to resolve a number of issues affecting 
the quality and quantity of the raw water available in its impoundment pond.  In its existing configuration, 
all flows from Jetty Creek flow through the City’s 6,000 gallon raw water impoundment, which consists 
of a screened intake and small dam to maintain water level.  As a result, sediment accumulates in the 
impoundment and requires annual dredging to maintain function.  Furthermore, storm events cause spikes 
in raw water turbidity resulting in increased treatment costs. 
 
Additionally, the existing impoundment acts as a barrier to fish passage on Jetty Creek.  This is especially 
significant because the area has been identified as critical habitat for Oregon Coast (OC) Coho salmon, a 
listed species on the Federal Endangered Species Act.  Removing this barrier would open an additional 
1.8 miles of critical habitat to fisheries. 
 
The proposed Jetty Creek Impoundment Improvements & Stream Restoration project would re-route the 
main stem of Jetty Creek to a restored relict channel east of the impoundment allowing unimpeded fish 
passage.  A new fish-friendly diversion structure would be constructed to divert water from Jetty Creek to 
the City’s impoundment, which would be increased to nearly 300,000 gallons.  Restoration of the relict 
channel would include placement of boulders and large woody debris to enhance aquatic habitat.  The 
area would be revegetated to provide shelter and maintain low water temperatures in the creek.  Overall, 
this proposed project will be beneficial to both the City’s water operations and the area’s aquatic 
resources, including OC coho.   
 
Although Jetty Creek flows year round, stream flows are highly variable.  This will require careful 
consideration in the design process to ensure the new diversion structure will function properly under 
variable flow conditions and fish passage criteria are met.  All structures will need to be protected from 
peak flow and flooding damage.  Operation of the diversion will need to be carefully managed to ensure 
the City conforms to terms and conditions of its water rights as well as the in-stream water right allocation 
for Jetty Creek. 
 
Various alternatives for the new diversion structure have been investigated.  These alternatives were 
evaluated on their ability to meet required design objectives, such as conformance to State and Federal 
fish protection criteria; flexibility in diversion operations, including the ability to stop all diversions; flow 
monitoring capability to ensure compliance with water right terms and conditions; and low O&M and a 
capital cost requirements. 

 
The preferred alternative for the new diversion structure recommended includes a flat plate fish screen to 
prevent fish from entering the City’s diversion.  The total cost for the preferred alternative is estimated at 
$76,500.  Key design elements of the screened diversion should include: 
 

 Conformance to Federal and State design criteria. 
 Screen material should be composed of wedge wire or profile bar material for increased strength 

and durability. 
 Provide air burst cleaning system. 
 Concrete 'wall' and abutment adjacent to the channel and paired with a riprap revetment on the 

opposite bank to create a natural scour pool adjacent to the structure. 
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 Head gate located behind fish screen.  Gate should be able to be operated manually or remotely 
by integration into the City’s existing SCADA system. 

 Downstream grade control maintains to minimum pool elevation. 
 Piping to deliver diverted water to the impoundment via gravity system. 

 
In addition to developing a preferred alternative design for the City’s new diversion structure, this plan 
also indentified other items that must be completed.  This includes additional studies and task, which are 
required to obtain necessary information for design and/or required by permitting agencies.  It is 
important these tasks be properly planned for so that they do not cause a delay in the project. 
 
The total project is estimated to cost $280,500 to $295,500, depending on required permitting work.  The 
City has currently secured funding to complete 50% of design work and to begin permit process.  
Additional grant money will need to be obtained to complete proposed design, permitting, and 
construction. 
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SECTION 1 __ 

1 INTRODUCTION__ 
 
 
The City of Rockaway Beach has authorized this study to determine the feasibility of proposed 
improvements to its existing raw water impoundment.  The goal of these improvements is to not only 
improve the quality and quantity of the City’s raw water supply, but also to restore fish passage and 
improve the habitat value of Jetty Creek.  These proposed improvements have been discussed by the City 
and other governmental officials for some time; however, this Feasibility Study represents the first 
tangible step forward in the planning and design process. 
 
 
1.1 Study Objectives 
 
The objective of this study is to determine the feasibility of the City’s proposed Impoundment 
Improvement and Stream Restoration Project.  In order to determine the project’s feasibility, this study 
investigated and summarized various site conditions that have direct impacts on project design, cost, and 
implementation.  These conditions include: 
 

• General description of the project area and associated watershed. 
• Geological characteristics of site. 
• Hydraulic analysis Jetty Creek stream flows and proposed rehabilitated creek channel.  
• Inventory of biological resources in the project area and assessment of potential impacts. 

 
Based on the findings of the initial site condition analysis, key design components and criteria were 
developed.  These criteria were used to develop a range of appropriate alternatives for the proposed 
diversion structure.  For each alternative, preliminary layouts and detailed cost estimates have been 
developed.  A final design recommendation has been made based on the alternative that is most cost 
effective and best able to meet project goals 
 
 
1.2 Study Authorization 
  
This Feasibility Study has been funded by a combination of local and State money.  In the spring of 2009, 
the City of Rockaway was awarded a grant from the Water Conservation, Reuse, & Storage Grant 
Program, administered by the Oregon Department of Water Resources (OWRD).  This program requires 
the City to provide a of dollar-to-dollar match.   
 
The City of Rockaway Beach has authorized HBH Consulting Engineers, Inc. to investigate and prepare 
this report to determine the design and financial feasibility of the proposed Impoundment Improvement 
and Stream Restoration Project. 
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1.3 Project Background & Need 
 
The City of Rockaway Beach utilizes surface water from Jetty Creek as its main municipal water supply 
source.  The intake for the system consists of a small impoundment with a screened intake.  Currently, the 
entire steam flow of Jetty Creek is routed through the impoundment.  Water that is not utilized by the 
municipal system discharges over a small spillway and back into the Creek.  Although this spillway does 
include a fish ladder, the ladder is undersized and too steep to allow for successful fish passage. 
 
Summer stream flows are typically insufficient to meet the City’s full water rights as well as maintaining 
the in-stream water right.  This is also the period when the City experiences its highest water demands.  
The existing impoundment is relatively small and cannot fully supplement flows to meet peak demands.  
Therefore, these flows are supplemented with water from the City’s wells.  This practice is more costly 
due to the additional pumping and treatment requirements.   
 
Additionally, winter storms generate large quantities of runoff resulting in increased turbidity in Jetty 
Creek.  The increased turbidity negatively impacts the quality of the City’s water source and consequently 
increases treatment costs. High turbidity also results in sedimentation within the impoundment reducing 
its holding capacity.  As a result of sedimentation, the City must dredge and remove excess sediment from 
the impoundment on an annual basis.   Since all the flow from Jetty Creek is routed through the 
impoundment, the City is not able to protect its raw water impoundment from upstream contamination. 
 
The following provides a summary of the problems associated with the City’s existing Jetty Creek 
impoundment: 
 

• Limited holding capacity. 
• Difficult balance water demands and in-stream water rights due to low summer stream flows. 
• High runoff during storm events increases raw water turbidity and the cost of water treatment. 
• Sedimentation in impoundment reduces volume and requires frequent dredging. 
• Unable to manage and monitor flow diversion. 
• Diversion dam creates a barrier to fish passage. 
• Disconnects the upstream and downstream reaches of Jetty Creek which affects sediment 

transport and habitat value. 
 

The City has begun investigating a range of alternatives to improve its source water reliability, quality, 
and management by making improvements to its raw water impoundment on Jetty Creek. 
 
 
 
1.4 Project Description 
 
Currently, the City’s raw water impoundment is situated within the main reach of Jetty Creek.  The 
proposed improvement project would re-route the creek around the impoundment by restoring a relict 
stream channel thereby creating an off-channel impoundment for the City without having to relocate its 
water intake facilities.  This would provide the City with greater operation and management flexibility of 
its raw water source.  The City is also proposing to enlarge the impoundment to increase its holding 
capacity.   
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Re-routing Jetty Creek around the existing impoundment would require constructing a new diversion 
structure.  Flows through the structure will need to be monitored to ensure compliance with water right 
permits for both the City and the in-stream requirements.  Furthermore, flows through the structure will 
be regulated so that the City has the option to stop all water diversions from Jetty Creek.  This would 
allow the City to cease diversions during and after large storm events when turbidly levels rise as well as 
protect the City’s raw water supply if upstream contamination were to occur.  This diversion structure 
would be constructed to meet all State and Federal fish protection requirements. 
 
Key elements of this project include: 
 

• New fish-friendly diversion structure upstream of the existing impoundment. 
• Excavation of existing impoundment to increase holding capacity. 
• Restoration of relict creek channel. 

 
 
 
1.5 Project Goals & Criteria 
 
In order to properly develop and evaluate design alternatives, goals for the City’s Impoundment 
Improvement and Stream Restoration Project must be identified.  For this project, both primary and 
secondary goals have been developed.  Primary goals focus on improvements to the City’s water system 
while secondary goals are aimed at improving the biological value of Jetty Creek. 
 

Primary Goals 
• Increase available volume of impoundment. 
• Decrease maintenance requirements. 
• Eliminate (or drastically reduce) dredging requirements. 
• Improve operation controls. 
• Reduce turbidity during storm events.  
• Decrease potential risk of upstream contaminant sources. 

 
Secondary Goals 

• Eliminate existing fish passage barrier. 
• Enhance aquatic habitat by improving structural complexity and re-establishing transport 

capability. 
• Improve in-stream flow conditions. 
• Reconnect the upstream and downstream reaches of Jetty Creek. 
 

Initial criteria for design elements were developed to provide a “starting point” for feasibility assessment.  
The criteria are provided below: 
 

Diversion Structure.  A new diversion structure will allow water from Jetty Creek to enter into the 
City’s existing impoundment.  The diversion of water through the structure will be monitored and 
regulated to ensure that flows do not exceed City’s permitted water rights.  The new structure will 
also allow the City to completely close off the diversion, preventing any stream flow from entering 
the impoundment.  This will reduce the amount of sediment entering the impoundment during large 
storm events as well as protect the City’s raw water supply in the case of upstream contamination.  A 
fish screen will be integrated into the design to prevent fish from entering the impoundment and 
potentially being harmed.  The fish screen will meet all relevant Federal, State, and local regulations 
and requirements. 
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Impoundment Excavation.  The existing impoundment will be enlarged to increase its holding 
capacity.  This may be accomplished by additional excavation of the impoundment westward.  
Retaining walls along the perimeter of the impoundment may also be necessary. 
  
Creek Restoration. Flows in Jetty Creek will be redirected to a relict channel that lies east of the 
City’s impoundment.  Restoration will include excavation to re-establish channel bed as well as 
placement of large wood and rock structures to enhance stream complexity and improve aquatic 
habitat.  Stream restoration will also focus on creating unimpeded fish passage upstream of the City’s 
impoundment and meet State and Federal requirements. 
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SECTION 2____ 

2 STUDY AREA__ 
 
The study area for this Feasibility Study consists of the general vicinity of the City’s existing raw water 
impoundment, including the area of the relict Jetty Creek channel.  Additional consideration was given to 
the overall Jetty Creek watershed area to identify potential hydraulic and ecological impacts of the final 
project. 
 
The City of Rockaway Beach is located on the Oregon coast approximately 75 miles west of Portland.  As 
shown in Figure 2-4, the City is situated between Tillamook Bay to the south and Nehalem Bay to the 
north; Jetty Creek discharges into the southern portion of Nehalem Bay.  The City’s point of diversion on 
Jetty Creek is approximately 700 feet east (upstream) of Highway 101 in Township 2N, Range 10W, 
Section 17 NE-SE.  The general vicinity of the City’s intake is shown in Figure 2-5. 
 
2.1 General Watershed Description 
 
Jetty Creek is part of the Cook Creek/Lower Nehalem River Watershed in the Nehalem Sub-Basin of the 
Northern Oregon Coastal Basin.  The approximate limit of the Jetty Creek watershed is depicted in Figure 
2-6.  The creek carries year-round stream flow from the western flank of the Oregon Coast Range into 
Nehalem Bay through a steep sided valley.  Jetty Creek flows in a generally west to southwest direction.  
The total watershed area is approximately 2.3 square miles.  Watershed elevations range from sea level at 
the mouth of the Jetty Creek to approximately 650 feet inland with a mean basin slope (computed from 
30m DEM) of 17.1 degrees.   
 
Climate 
 
Climate information was obtained from the Western Regional Climate Center collected at the nearby 
weather station in Tillamook from 1948 to 2007.  As shown in Figure 2-1, the area generally has mild 
summers and winters.  Typical summer temperatures range from 49-67°F and winter temperatures range 
from 37-51°F.  The average annual temperature is 50.6°F.  
 

Figure 2-1- Monthly Temperature Summary  
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The study area receives approximately 89 inches of precipitation annually (Figure 2-2).  The majority of 
this precipitation is in the form of rainfall.  Snowfall does occur some winters but accumulations are 
usually short-lived.  The average annual snowfall is 2.3 inches.  Nearly half (43%) of yearly precipitation 
occurs during the winter months of December through February (Figure 2-3).   
 

Figure 2-2 - Annual Precipitation (1949 – 2007) 

 
Figure 2-3 – Monthly Precipitation Summary (1949-2007) 
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Soils  
 
Information on soils was obtained from the National Resource Conservation Service (NRCS) Soil Survey 
of Tillamook County, Oregon (2009).  As shown in Figure 2-7, a variety of different soil types are found 
within the Jetty Creek watershed.  The soil types within the study area are listed in Table 2-1.   
 
The average water capacity of the top 60 inches of soil, as determined from the State Soil Geographic 
(STATSGO) database, is 0.18 inches.  The average soil permeability is 1.54 inches per hour.  Appendix A 
provides additional information on these soil properties. 

 
Table 2-1 – Summary of Soil Properties 

Unit Unit Name Percent  of 
Watershed 

Depth to 
Restrictive 

Layer 

AASHTO 
Rating 

Drainage 
Class 

Hydrologic 
Soil Group 

Average 
Slope 

2A 
Fluvaquents-
Histosols complex, 0 
to 1 percent slopes 

0.80% 114 A-7 
Very 

Poorly 
Drained 

D 0.5 

13B 

Waldport, thin 
surface-Heceta fine 
sands, 0 to 5 percent 
slopes 

0.40% >200 A-8 Excessively 
Drained A 3 

20D 
Klootchie-
Necanicum complex, 
5 to 30 percent slopes 

0.20% >200 A-8 Well 
Drained B 18 

20E 

Klootchie-
Necanicum complex, 
30 to 60 percent 
slopes 

9.00% >200 A-8 Well 
Drained B 45 

21F 

Necanicum-Ascar-
Klootchie complex, 
60 to 90 percent 
slopes 

0.50% >200 A-8 Well 
Drained B 75 

29D 
Templeton-Klootchie 
complex, 5 to 30 
percent slopes 

18.90% 150 A-8 Well 
Drained B 18 

29E 
Templeton-Klootchie 
complex, 30 to 60 
percent slopes 

70.2% 150 A-8 Well 
Drained B 45 

Source: Natural Resource Conservation Service, Tillamook County Soil Survey, Version 2 (August 12, 2009) 
 
 
Geology 
 
Jetty Creek is located in the Coast Ranges geologic province of Oregon.  Area geology in this discussion 
was derived using the 1994 Geologic Map of the Tillamook Highlands, Northwest Oregon Coast Range 
by Ray E. Wells, Parke D. Snavely, Jr., Norman S. MacLeod, Michael M. Kelly, and Michael J. Parker.   
A map of the area geology is shown in Figure 2-8. 
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Geological materials found in the watershed include volcanic and sedimentary rocks and are listed in 
Table 2-2.  These rocks were formed during the Eocene and Oligocene ages of the Tertiary period.  The 
volcanic rocks are mainly basaltic lavas and tufts with sedimentary rocks consisting of shale, claystone, 
sandstone, and siltstone at shallower depths.   
 

Table 2-2 – Rock Type Descriptions 
Rock 
Unit Rock Name Age Description 

TN Nestucca 
Formation 

Upper 
Eocene 

Thin bedded, laminated dark gray tuffaceous mudstone with fine- 
to coarse-grained, graded arkosic and basaltic sandstone interbeds, 
locally glauconitic and fossiliferous, thin tuff beds and calcareous 
concretions are common.  Locally contains arkosic sandstone dikes 
and exhibits soft sediment deformation.  Unit is bleached and 
hydrothermally altered over large areas adjacent to Miocene and 
Eocene basalt intrusions.   

Tigr 
Grande 
Ronde 
Basalt 

Middle 
Miocene 

Dark gray to light gray, aphyric, tholeiitic basalt, as columnar 
jointed subaerial flows, submarine pillow basalt, and isolated 
pillow breccia; includes interbedded palagonitic hyaloclastite 
breccias, commonly cemented by clays, zeolite, or calcite; locally 
includes interbeds of basalt conglomerate and micaceous, 
carbonaceous mudstone and sandstone.  Flows include low MgO 
and high MgO chemical types and belong to the N2 and upper R2 
magnetozones of the Grande Ronde Basalt of the Columbia Plateau 
and lower Columbia River (Swanson and others, 1979; Niem and 
Niem, 1985; Wells and others, 1989; Tolan and others, 1989).   

Source: Geologic Map of the Tillamook Highlands, Northwest Oregon Coast Range by Ray E. Wells, Parke D. Snavely, Jr., 
Norman S. MacLeod, Michael M. Kelly, and Michael J. Parker (1994) 

 
More detailed information on the specific geology of the project area is presented in Section 3, 
“GEOLOGICAL INVESTIGATION”. 
 
Vegetation 
 
The study area and associated watershed lies completely within the temperate coniferous rain forest belt.  
Jetty Creek sustains a healthy riparian area dominated by red alder with smaller amounts of western red 
cedar, Sitka spruce, and western hemlock.  Understory species are predominantly salmonberry, 
elderberry, sword fern, and miscellaneous herbs.   
 
Historically, the basin was dominated by old growth coniferous ecosystems with marshlands in the lower 
gradient areas and estuaries.  Now the majority of the area’s vegetation consists of broadleaf species or 
are mixed broadleaf and medium sized (25-50 cm diameter) conifers.  Clearcuts are observed throughout 
the area. 
 
Land Use 
 
The land in the Jetty Creek watershed is privately owned and closed to public access.  Forestry is the 
major land use activity in the watershed.  No change in current land use is anticipated in the foreseeable 
future; however, based on conservation with City staff, no logging within the boundary of the watershed 
is expected within the next two years.  
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2.2 Project Site Description 
 
The project site includes the City’s existing impoundment, Jetty Creek, and the relict creek channel.  The 
entire project is located on land recently purchased by Olympic Resource Management.  The City 
maintains an easement to the area for the impoundment and water treatment plant.   
 
Figure 2-10 shows the existing conditions within the project site.  A preliminary layout for the proposed 
project is provided in Figure 1-11. 
 
 
Existing Impoundment 
 
The Jetty Creek raw water impoundment is located north of the City of Rockaway Beach, adjacent to the 
City’s water treatment plant (see picture below) and approximately 700 feet east of Highway 101.  The 
impoundment consists of an excavated earthen basin.  Water level within the impoundment is maintained 
using a low concrete dam.  Raw water is pumped from a screened raw water intake in the impoundment 
and delivered to the City’s water treatment facility.   
 
 

PHOTO: Existing impoundment site 
 

                                                            
1 The preliminary layout provided in this Feasibility Study is only intended to provide a general concept for future 
design elements and is subject to change. 
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The impoundment was created by excavating into a relatively wide and flat area.  The eastern border is 
delineated by a steep embankment, which is composed, in part, by fill.  The impoundment’s western side 
is border by a relatively level, un-vegetated terrace.  The maximum width of the valley bottom in the 
impoundment area is approximately 180 feet.    
 
Based on site survey information, the City’s impoundment has a maximum surface area of roughly 3,000 
square feet or 0.07acres.  The bottom of the impoundment is at an approximate elevation of 38 feet.  The 
water level in the impoundment is maintained by a concrete dam.  The top of the impoundment dam 
spillway is at an approximate elevation of 42 feet giving the impoundment a maximum depth of 
approximately 4 feet.  The existing impound has a maximum volume of approximately 50,000 gallons. 
 
An attempt was made to provide for fish passage through the City’s diversion by constructing a fish 
ladder within the foot print of the diversion dam (see photo below).  However, in actuality the fish ladder 
is undersized and too steep to allow 
for successful passage through the 
impoundment structure.  
 
The proposed project would increase 
the volume of the impoundment.  
This would be achieved by 
increasing the surface area.  The 
impoundment would be expanded 
westerly by excavating into the 
unvegetated bench located adjacent 
to the impoundment (see following 
photo).   
 
The new impoundment surface area 
would increase to approximately 
10,300 square feet or 0.24 acres.  
Initial plans also investigated 
increasing the volume by raising the 
top of the existing dam structure.  
However, this proved to be infeasible 
due to the elevation of the WTP 
pump station.  Therefore, no changes 
to the existing dam structure are 
expected as part of this project.  The 
approximate volume of the new 
impoundment would be nearly 
300,000 gallons, or 6 times the 
existing holding capacity. 
 
 
PHOTO ABOVE: Existing dam structure 

 spillway and fish 
 ladder 

 
PHOTO RIGHT: Unvegetated bench 

 adjacent to existing 
 impoundment  

 

Fish Ladder Impoundment 
Spillway 
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Relict Creek Channel 
 
Due to the area’s alluvial material and topography, it is believed that prior to the construction of the 
existing impoundment Jetty Creek likely migrated back and forth across the valley floor.  As a result, 
there is evidence of relict channel beds situated east of the City’s impoundment.  However, with the 
construction of the City’s impoundment, Jetty Creek was altered and permanently re-routed to flow 
through the City’s diversion.  The relict channel was subsequently plugged and abandoned.   
 
A relict channel is now observed as a linear but discontinuous topographic swale east of the City’s 
impoundment.  The variable and irregular 
surface topography of the relict channel is 
primarily due to the fact that the City has 
used the area to place and dewater sediment 
removed during the annual dredging of the 
impoundment. 
 
The proposed project would rehabilitate 
approximately 300 feet of the relict creek 
channel.   As a result of the City’s practice of 
disposing fill materials in the area, portions 
of the new alignment would require extensive 
excavation.  The existing topography of the 
area of the relict channel is shown in Figure 
2-9.  Based on this data the maximum depth 
of required excavation required to establish 
the restored creek bed is approximately 11 
feet. 

 
Figure 2-9 – Existing and Proposed Surface of Relict Creek

 

PHOTO: View across impoundment of relict channel  
 (Courtesy PBS Engineering & Environmental) 
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Providing essential aquatic habitat is crucial to the stream restoration element of the project.  The 
restoration design will likely include a combination pool and riffles as well as the placement of large 
wood debris and boulders.  The goal of the restoration effort is to restore this section of Jetty Creek to 
matches both the hydraulic function and habitat value of the upstream channel. 
 

 
PHOTO: Jetty Creek upstream City’s impoundment 
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SECTION 3___ 

3 GEOLOGICAL INVESTIGATION__ 
 
 
A preliminary geological investigation of the site geology was conducted by PBS Engineering & 
Environmental.  The purpose of this investigation was to determine the general feasibility of the proposed 
project in terms of the site’s geologic conditions.  A summary of their observations and recommendations 
is presented below.  More details on site geology can be found in the Technical Memorandum authored 
by PBS, which is provided in Appendix B.   
 
 
3.1 Geologic Setting 
 
Material   

 
The existing impoundment was constructed by excavating the alluvial sediments that are present in the 
valley bottom.  The gently-sloping valley bottom and terrace surfaces are underlain by alluvium of 
undetermined thickness that overlies bedrock.   Exposures in the cut bank along the terrace surface on the 
eastern side show coarse-grained channel sediments that are overlain by several feet of fine-grained 
overbank sediment.  Colluvium derived from erosion of the side slope may be present.   

 
The Jetty Creek channel is comprised of gravels with variable percentages of silt and sand and trace to 
some cobble sized clasts to 6 inches.   

 
Bedrock 

 
As previously noted, Jetty Creek is located in the Coast Ranges geologic province of Oregon.  According 
to published geologic mapping by Wells and others (1994), bedrock at the site consists of the Nestucca 
Formation of upper Eocene age (map unit Tn).  This marine sedimentary rock unit is generally described 
as tuffaceous mudstone that is thin-bedded, laminated, and dark gray.  This formation includes interbeds 
of graded arkosic and basaltic sandstone.  The other local bedrock unit is the more recent intrusive basalt 
of the Grand Ronde Basalt of middle Miocene age (map unit Tigr).  This basalt is not mapped along Jetty 
Creek; however a large outcrop of basalt is present along the northern side of the treatment plant. 
 
Except for the abovementioned outcrop of hard, widely-jointed basalt bedrock on the slope immediately 
west of the treatment plant, bedrock is not observed in the site vicinity.  The depth to bedrock is 
unknown.   According to Shawn Vincent, Public Works Director for Rockaway Beach, bedrock was not 
encountered during the construction of the original water intake facility at Jetty Creek, which excavated to 
a depth of approximately 8 feet beneath the creek channel.  Drills logs for the ODOT’s Jetty Creek 
Culvert Replacement project (located approximately 1,000 feet downstream from impoundment) reported 
bedrock depth greater than 40 feet.  Copies of these logs are provided in Appendix B. 

 
Slope Stability 

 
Landslides are common in the Coast Range due to the weak and deeply-weathered sedimentary bedrock 
or colluviums found in the region.  Regional scale geologic hazard mapping by Schlicker and Deacon 



Jetty Creek Impoundment Improvement  City of Rockaway Beach 
& Stream Restoration Project Feasibility Study 

Page 30 HBH Consulting Engineers, Inc. 

(1972) identified “landslide topography” along the southeastern slope in the Jetty Creek valley from the 
mouth up past the treatment plant area. 
 
The location of the centerline of the relict channel at the closest point is approximately 20 feet from the 
toe of the valley side slope.  The valley side slope above the terrace ranges approximately between 20 and 
30 degrees.  The slope is hummocky, in part, and localized small scarps are present indicating marginal 
slope stability.  For the most part, conifer trees are straight; although some trees are bowed or pistol 
butted, indicating local movement or soil creep is present.  There is also evidence of localized, relatively 
shallow slumping and soil creep on the side slope above the terrace.   
 
 
3.2 Geotechnical Recommendations 
 
A summary of the observations from this site visit as well as general geologic information were used to 
determine whether or not the proposed project would be geologically feasible.  Based on its study, PBS 
concluded that the proposed plans for the impoundment appear feasible.  Additional subsurface 
explorations and geotechnical engineering studies are recommended to provide detailed information on 
soil and groundwater conditions, evaluate slope stability, complete engineering analysis, and provide 
recommendations required for design and construction.  These tests should include the following:   
 

• Test Pits - Subsurface exploration by test pits and possibly drilling will be needed to obtain data 
including depth to bedrock and rock quality characteristics, which will be important to foundation 
design for the diversion structure or possible retaining walls. A series of test pits should also be 
excavated along the proposed alignment and in the adjacent valley side slope to evaluation 
conditions.  Test pits in the channel should be excavated to a minimum depth of about 5 feet 
below the channel grade. 
 

• Slope Stability - Analysis is necessary to evaluate whether construction of the creek channel in 
the terrace or enlargement of the channel as a result of erosion over time significantly reduces the 
factor of safety on the valley slope.  Failure of the slope could block the channel resulting in a 
damaging debris flow to the City’s facilities. 
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SECTION 4----- 

4 HYDRAULIC ANALYSIS__ 
 
Hydrologic characterization and hydraulic assessment of Jetty Creek are essential to developing project 
feasibility and design.  Watershed and site hydrology provide important information for establishing key 
design criteria and develop a hydraulic model of the proposed project.  Hydraulic analysis provides the 
foundation for river restoration and fish passage design and is the basis for further analyses such as 
sediment transport and conveyance. 
 
4.1 Site Hydrologic Characteristics 
 
Information on site hydrology was obtained from a number of sources.  These sources include site visits, 
topographical surveys, US Geological Services (USGS), and hydraulics report for the ODOT Jetty Creek 
Culvert Replacement project.  
 
Jetty Creek Watershed 
 
Basic basin characteristics for Jetty Creek are summarized in the following table.  This information was 
obtained from the USGS StreamStats website (http://streamstats.usgs.gov/orstreamstats/).   
 

Table 4-1 –Basin Characteristics1 
Parameter Minimum Mean Maximum 
24 Hr – 2 Year Precipitation (inches)   2.52   4.11   5.79 
Average Soil Permeability (inches per hour)   0.72   1.53   4.76 
Mean Maximum January Temperature (°F) 42.40  48.90 53.90 
Available Water Capacity (inches)  0.10   0.17   0.23 

1 Generated using USGS StreamStats 

 
Stream Flow Analysis 
 
Stream flows have a direct impact on stream velocities, shearing force, stage, and a host of other factors 
that affect final design and operation.  For this project it is important to characterize peak stream flows as 
well as determining expected low summer stream flows.   
 
A USGS gage station (ID14301250) is located approximately 115 feet hundred feet upstream from the 
City’s existing impoundment.  Stream flow data from this station is available for nearly a 20-year period 
from November 1975 through September 1995.  This data was used to perform stream flow analysis of 
Jetty Creek. 
 
Jetty Creek provides year-round stream flow; however, there is great variation in the magnitude of flow 
throughout the year.  Figure 4-1 shows the average daily flow for each month observed for the period of 
record.  As this figure shows, high stream flows occur during winter months.  The highest average daily 
stream flow of 18.9 cfs was observed in the month of December.  The largest single day flow occurred on 
January 23, 1982 equaling 308 cfs.  As rainfall in the area decreases, so too do the flows in Jetty Creek.  
Typically, the lowest stream flow occurs in August when the daily stream flow averages just 2.0 cfs.  The 
minimum flow of 0.57 cfs was observed on September 28, 1994. 
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Figure 4-1 – Monthly Average Daily Steam Flows (Nov 1975 - Sept 1995) 

 
Designs for diversion structures and fish passage facilities are based on operational requirements under a 
large range of stream flows.  A flow duration curve (FDC) shows the percentage of time that flow in a 
stream is likely to equal or exceed some specified value of interest and is a useful tool to establish 
operating design flows.  The FDC for the entire data set is show in Figure 4-2.  Monthly FDCs are 
provided in the appendix. 
 

Figure 4-2 - Flow Duration Curve (Nov 1975 - Sept 1995)  
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Typically the low flow design is based on the 95% exceedance flow for the migration period of the fish 
species of concern.  Similarly, the high flow design discharge equals the flow that is not exceeded more 
than 10% of the time during the months of migration.  Coastal coho span from November to January.  Fry 
emerge in March or April.  Hence, these are the months for which hydrologic estimates are needed.  
  
 

 Table 4-2 – Jetty Creek Monthly Stream Flow Statistics1 

Daily Stream Flows (cfs) Flow Duration (cfs) 

 
Average  

Flow 
Minimum 

Flow 
Maximum 

Flow 
95% 

Exceedance 
10% 

Exceedance 
October 4.2 0.8   62.0 0.9 10.0 
November 13.9 0.8 117.0 1.3 27.0 
December 18.9 1.8 187.0 4.4 33.1 
January 17.6 2.5 308.0 4.3 31.3 
February 17.9 2.5 150.0 3.9 34.5 
March 14.8 2.9 107.0 5.1 25.8 
April 11.0 2.9   96.0 4.5 18.0 
May   7.0 3.0   22.0 3.5 11.0 
June   5.3 1.5   53.0 2.3   9.4 
July   3.3 1.1   56.0 1.4   5.2 
August   2.0 0.9     9.2 1.1   3.1 
September   2.5 0.6   19.0 0.8   5.3 

1 Statistical analysis based on data obtained from USGS gage 14301250 from 1976 to 1995 
 
 
The structural designs of in-stream structures (e.g. division gates, fish screen, etc.) as well as stream 
stability and flood control are dependent on determining peak design flows.  The peak flows for the 
drainage area were estimated by ODOT using USGS regression equations and are shown Table 4-3.  
 
 

Table 4-3 – Peak Flows for Jetty Creek1 
Recurrence  

Interval 
Peak  

Flow (cfs) 
Q2 110 
Q5 160 
Q10 190 
Q25 230 
Q50 260 
Q100 290 
Q500 370 

1 Source: Oregon Department of Transportation, Jetty Creek Culvert 
Replacement, Hydraulic Report (1/18/2007) 
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4.2 Hydraulic Model 
 
A preliminary hydraulic model of the project was developed using HEC-RAS 4.0.  This model was 
developed for preliminary investigation only in order to provide estimates of potential hydraulic 
characteristics at the new diversion structure and through the restored creek channel.  A more detailed 
model will be needed as part of the final design process. 
 
HEC-RAS 
 
HEC-RAS was developed by the US Army Corps of Engineers’ Hydraulic Engineering Center as an 
integrated package of hydraulic analysis programs.  This software is capable of modeling a network of 
channels, a dendritic system, or a single river reach.  The basic computational procedure of HEC-RAS for 
steady flow is based on the solution of the one-dimensional energy equation.  Energy losses are evaluated 
by friction and contraction/expansion.  The momentum equation may be used in situations where the 
water surface profile is rapidly varied.  These situations include hydraulic jumps, hydraulics of bridges, 
and evaluating profiles at river confluences. 
 
Model Development & Assumptions 
 
For the purposes of this report, a one-dimensional, steady-state model was developed for the restored 
Jetty Creek channel.  Geometric information for the restored creek channel was developed, in part, using 
topographic survey data.  Cross-sections of the creek were modeled at 50-foot increments.  The 
configuration of the each section varies to assess the impact of creek channel geometry on stream flow 
characteristics.  A total of eight cross-sections were analyzed. 
  
The following assumptions and simplifications were used in model development: 
 

• Steady-State 
• Peak flows as determined in Table 4-3 
• Uniform channel slope (see Table 4-4) 
• Channel cross-sections in restored channel were developed based (in part) on data used in 

ODOT’s Jetty Creek project 
• Uniform Manning’s n-values for main channel and overbanks (see Table 4-4) 
• Mixed flow regime 
• Upstream and downstream boundary conditions based on normal depth with slope of 2%. 

 
Table 4-4 – Restored Channel Characteristics 

  

Restored Creek Channel Upstream Elevation (estimated) 45 feet 
Restored Creek Channel Downstream Elevation (estimated) 37 feet 
Restored Creek Channel Length (estimated) 25 feet 
Average Restored Creek Channel Slope  2.8% 
Manning’s n – Main Channel1 0.06 
Manning’s n – Overbanks2 0.07 

1 Natural stream –winding, some weeds & stones, low stage, some pools and shoals 
2 Overbanks are vegetated with trees and brush 
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Results 
 
The purpose of this model is to provide preliminary hydraulic estimates for the restored creek channel.  
These preliminary figures provide a starting point for final design and identify potential problems with 
respects to bank stabilization and fish passage requirements.  A more robust model will need to be 
developed as part of the upcoming design efforts.  
 
HEC-RAS was used to calculate a number of hydraulic parameters for the proposed Jetty Creek restored 
creek channel under various hydrologic conditions.  Some of the parameters included: 
 

• Velocity 
• Critical, Normal, Maximum, Hydraulic Depths 
• Channel Width 

 
Stream velocities have a direct impact on bank erosion and stability as well as fish passage.  Figure 4-3 
shows the velocity profiles of the restored creek channel during various design flow conditions.  Again, 
these velocities are only intended to provide project designers a general idea of expected hydraulic 
conditions of the rehabilitated stream.   

 
Figure 4-3 – Creek Velocities 

 

 
Stream stage at various flows is also an important design consideration.  This will be particularly vital in 
the design of the new diversion structure.  An estimate of the stream stage at the site of the new diversion 
structure during low and peak flow events is depicted in Figure 4-4. 
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Figure 4-4 – Water Surface Elevation vs. Stream Flow 
(At location of new diversion structure) 

 

 
General results from this analysis indicate the following: 
 

• Average channel velocities range from 0.3 fps (0.5 cfs) to 8.0 fps (Q100).  Maximum velocities 
occurred at downstream boundary. 

• During low flows, channel depth was typically less than 0.5 feet.  During peak flows, maximum 
water depth ranged from 1.8 feet (Q2) to 3.1 feet (Q100) with an average maximum depth of 2.4 
feet. 

• Peak flows generate channel widths ranging from 20.7 feet (Q2) to 53.1 feet (Q100) with an 
average of 30.1 feet. 

• Shear force in the channel ranged from 0.5 psf (Q2) to 5.2 psf (Q100). 
 
For more detailed results generated by HEC-RAS for the restored channel, see Appendix D. 
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SECTION 5____ 

5 BIOLOGICAL RESOURCES___ 
 
 
As part this Feasibility Study, an initial biological assessment of potential impacts from the proposed 
project, has been performed2.  This assessment plays a vital role by identifying important plant and 
animals that may be impacted from the project or during its construction.  In particular, this assessment 
focuses on potential impacts to special-status species. 
 
Once special-status species within the project vicinity are identified, potential impacts are evaluated.  
Factors considered in evaluating project impacts include the species’ primary constituent elements (PCEs) 
in the project vicinity, distribution and population levels of the species, the possibility of direct impact, 
the degree of impacts to habitat, and the potential to mitigate any adverse effects. 
 
As part of this biological assessment, a variety of Federal, State, and local agencies have been contacted 
for consultation.  A list of all contacted agencies and related correspondence is found in Appendix E.  
 
 
5.1 Special-Status Species 
 
Special-status species are defined as plants and animals that are legally protected under the Endangered 
Species Act (ESA), Oregon Endangered Species Act, and species that are considered sufficiently rare by 
the scientific community.  The State of Oregon and the Federal government maintain separate lists of 
threatened and endangered species.   
 
The National Oceanic and Atmospheric Administration (NOAA) Fisheries Division (NMFS) and the U.S. 
Fish and Wildlife Service (USFWS) share responsibility for implementing the Federal Endangered 
Species Act of 1973 (Public Law 93-205, 16 U.S.C. § 1531).  NOAA Fisheries has jurisdiction to 
implement ESA requirements for anadromous (salmonid) species that migrate from the ocean to 
freshwater for spawning and rearing.  The U.S. Fish and Wildlife Service has jurisdiction with respect to 
freshwater species, plants and animals.  
 
The USFWS and NMFS maintain lists of all federally listed ESA species.  USFWS identify species for 
each count in Oregon including listed species, proposed species, delisted species and other species of 
concern and is updated on a weekly basis.  ESA species under NMFS authority are found online at 
http://www.nmfs.noaa.gov/pr/species/esa.  Special-status species for Tillamook County can be accessed at 
http://www.fws.gov/oregonfwo/Species/Lists/Documents/County/TILLAMOOK%20COUNTY.pdf.  
Copies of these lists are included in the appendix.  
 
Under State law (ORS 496.171-496.192) the Fish and Wildlife Commission through the Oregon 
Department of Fish and Wildlife (ODFW) makes policy decisions under the Oregon ESA regarding 
animal and fish species.  The Department of Agriculture makes plant species determinations.  Insects and 
butterflies are monitored by the Natural Heritage Program at Oregon State University.  
                                                            
2 Much of the information in this section was obtained from the Batch Biological Assessment for US 101 Jetty 
Creek Culvert Replacement submitted by ODOT on May 8, 2008 and the corresponding Biological Opinion written 
by NOAA NMFS dated July 23, 2008. 
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The Oregon Natural Heritage Information Center (ORNHIC) acts as a repository for data on all sensitive, 
threatened and endangered species in Oregon.  The ORNHIC identified all rare, threatened and 
endangered plant and animals within a 2 mile radius of the project site.  These special-status species are 
listed in Table 5-1. 
 

Table 5-1 – Special-Status Species in Project Vicinity 
Species Federal Status State Status 

Western snowy plover  
(Charadriuss alexandrines nivosus) Listed - Threatened Listed - Threatened 

Chum salmon  
(Oncorhynchus keta) None Sensitive-Critical 

Oregon Coast coho salmon 
(Oncorhynchus kisutch) Listed - Threatened Sensitive-vulnerable 

Steelhead – Winter Run  
(Oncorhychus mykiss) Species of Concern Sensitive-vulnerable 

Purple martin  
(Progne subis) Species of Concern Sensitive-Critical 

 
Of the identified species listed in Table 5-1, the Oregon Coast coho salmon is the only species listed by 
the Federal ESA that has the potential to be impacted by the proposed project3.   
 
 
 

5.2 Oregon Cost Coho Salmon 
 
The Oregon Coastal (OC) coho salmon was listed as threatened under the Federal ESA on February 11, 
2008 and habitat critical to their survival and recovery was designated.  This species includes all naturally 
spawned population of coho salmon in Oregon coastal streams south of the Columbian River and north of 
Cape Blanco, and progeny of five artificial propagation programs.  The Oregon Coast Technical Recovery 
Team (OC-TRT) identified 56 historical populations, grouped into five major “biogeographic strata,” 
based on historical distributions, geographic isolation, dispersal rates, genetic data, life history 
information, population dynamics, and environmental and ecological diversity. 
  
OC coho are anadromous with significant juvenile freshwater residence, and require low-silt habitat in 
which to spawn and rear.  OC coho salmon spawn from November to January, concentrated in riffle or 
gravel deposits at the downstream ends of pools.  Fry emerge in March or April, then move into shallow 
stream bank areas.  During summer, coho fry prefer pools and riffles with sufficient cover.  Juvenile coho 
prefer to over-winter in large main stem pools, backwater areas, and secondary pools with significant 
cover.  Juveniles rear in freshwater for up to 15 months before migrating out to estuaries.   
 
 
 
 
 

                                                            
3 Project is too far inland to provide suitable habitat for Western snowy plovers. 
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The general factors contributing to the ESA listing for OC coho salmon include: 
 

1. Habitat loss and degradation caused by water diversion and withdrawals for agriculture, flood 
control, domestic, and hydropower purposes 

2. Habitat fragmentation and simplification caused by forestry, agriculture, mining, and urbanization 
3. Sedimentation of spawning areas and loss of pool-forming structures such as boulders and large 

wood 
4. Loss and degradation of riparian areas that provide stream shading, cover, nutrients, and other 

riparian functions 
5. Destruction and modification of estuarine areas and wetlands that provide rearing and migration 

habitats 
6. Historic overfishing 
7. Introduction of non-native predatory species and habitat modification that result in increased 

predator populations 
8. Predation by native seabirds and marine mammals 
9. Introduction of exotic parasites and diseases through hatchery programs, and habitat modification 

(i.e. low water flows and high water temperatures) that exacerbate salmonid susceptibility to 
diseases.   
 

More information about these factors, as well as detailed life history, can be found in the Federal Register 
documents that proposed and listed the OC coho salmon under the Federal ESA (60 FR 38011). 
 
 
Distribution & Population Levels  
 
The Nehalem River population of OC coho are classified as “functionally independent” within the North 
Coast Stratum4.   
 
The Jetty Creek population appears to represent a very small segment of the Nehalem River population of 
OC coho.  In the 2003-2004 spawning survey season, it was surveyed 11 times with no fish observed.  
During this same season, fifty-seven other steams in the Nehalem River basin were found to have an 
average of 32 OC coho salmon adults per mile (from “Estimated Coho Spawner Abundance 2003-2004” 
on ODFW’s Research Division website: http://oregonstate.edu/dept/ODFW/). 
 
A significant reason for the low OC coho population counts in Jetty Creek is the historic presence of fish 
barriers.  At the time of the 2003-2004 survey, a 7 foot perched culvert at Highway 101 impeded fish 
passage.  In 2009, ODOT replaced this culvert with a bridge and new restored open channel.  Due to this 
project, fish passage up Jetty Creek was extended approximately 1,000 feet upstream.  At this point fish 
passage is again barred due to the City’s impoundment, which is the last remaining fish barrier on Jetty 
Creek for nearly two miles.   
 
Since Jetty Creek has characteristics making it suitable habitat for OC coho salmon to spawn, rear, and 
migrate, it is likely that removal of fish passage barriers will increase fish populations in the stream. 
 
 

                                                            
4 A “functionally independent” population is one that would have had a high likelihood of persisting in isolation 
from neighboring populations for 100 years.   
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Primary Constituent Elements (PCEs) in Project Vicinity 
 
The biological requirements of Oregon coastal coho salmon have been identified and categorized by the 
NMFS into primary constituent elements (PCEs) used in the designation of critical habitat.  In making 
these critical habitat designations, NMFS considers those physical or biological features that are essential 
to the conservation of given species.  In general features include space for individual and population 
growth and for normal behavior; food, water, air, light, minerals, or other nutritional or physiological 
requirements, cover or shelter; sites for breeding, reproduction, and rearing of offspring; and habitats that 
are protected from disturbance or are representative of the historical geographical and ecological 
distribution of a species. 
 
Specific PCEs developed by NMFS for salmonid critical freshwater habitat include: 
 

Table 5-2 –PCEs & Affected Life History Event in All OC Coho Salmon Critical Habitat 
 Essential Physical & Biological Features Affected Life History Event 
Freshwater 
Spawning Water quality, water quantity, and substrate Spawning, incubation, and larval 

development 

Freshwater 
Rearing 

Water Quantity and floodplain connectivity Juvenile growth and mobility 
Water quality and forage Juvenile development 
Natural cover1 Juvenile mobility and survival 

Freshwater 
Migration 

Free of artificial obstructions, water quality 
and quantity, and natural cover2 

Juvenile and adult mobility and 
survival 

1 Natural cover includes shade, large wood, log jams, beaver dams, aquatic vegetation, large rocks and boulders, side channels, 
and undercut banks. 

2 Forage includes aquatic invertebrate and fish species that support growth and maturation. 
 
Both upstream and downstream of project site, Jetty Creek provides suitable habitat for OC coho salmon 
to spawn, rear, and migrate.  The NMFS Critical Habitat Analytical Review Team (CHART) rated the 
Lower Nehalem River/Cook Creek 5th field HUC high for conservation and corridor value due to: 
 

• A complex mixture of pool and riffle habitats, gravel bars, and an abundance of gravel substrates 
suitable for spawning, especially for adult OC coho salmon that are able to surmount the passage 
barriers posed by the existing impoundment dam.   
 

• Water temperatures which remain cool and clear throughout the summer, providing favorable 
thermal conditions for resident cut throat trout, first-year OC coho fry, sculpin, crayfish, and 
lamprey. 

 
 
Potential Direct Impacts of Project 
 
The restoration of the relict channel on Jetty Creek will reconnect the upstream and downstream reaches 
of Jetty Creek within the vicinity of the WTP.  With proper design and construction, the relict channel 
will provide enhanced structural complexity and aquatic habitat in the vicinity.  This will be accomplished 
by: 
 

• Placement of large wood and rock structures 
• Establishment of pool-riffle or step-pool morphology 
• Re-establishment of transport capacity including the movement and sorting of gravels.   
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As a result of the restoration of the relict channel on Jetty Creek, an immediate benefit will be provided 
by removing a significant fish passage barrier and opening up 1.8 miles of stream channel to salmonid 
and other fish species. 
 
Although this project is expected to have an overall beneficial impact, there may be some temporary and 
short-term adverse impacts that should be addressed. 
 
The PCEs potentially affected by the proposed project are water quality, riparian vegetation, 
cover/shelter, food resources, water velocities, substrate, spawning gravel, and safe passage.  The likely 
effects of the project on these essential features are listed below: 
 

Water Quality 
 
Excavation of impoundment and restoration of historic channel will likely elevate suspended 
sediments temporarily in Jetty Creek.  As a result, water quality will suffer localized, temporary 
degradation during the first few fall storms when sediment derived from site erosion and re-
suspension of deposited sediment from in-water work is entrained into stream flow.  Decreasingly 
small pulses of sediment (re-suspension lasting a few hours to a day) may continue for the next 
several months during bankfull flows until all disturbed materials in the construction area settle 
into place.   
 
The potential for increased TSS and turbidity should be localized and brief, and the probability of 
mortality is negligible.  OC coho salmon that are not within isolated work area will likely have 
exposure to very low levels (if any) of turbid water associated with the construction since the 
work area will be isolated.  In-water work will take place during the low flow period, which 
corresponds with the time of year that we expect fewer OC coho salmon.   
 
As with all construction activities, accidental release of fuel, oil, and other contaminants may 
occur.  The probability of this occurring is very low, but no discountable.  Petroleum based 
contaminants, such as fuel, oil, and some hydraulic fluids, contain polycyclic aromatic 
hydrocarbons, which can kill salmon at high levels of exposures and can also cause sublethal 
adverse effects at lower concentration. 

 
Riparian Vegetation and Cover/Shelter 
 
This project will require removal of some existing trees and vegetation in order to re-establish the 
relict creek channel.  Site restoration will include planting native trees and vegetation in all areas 
affected by construction to maintain sufficient coverage to ensure water temperatures are not 
adversely affected.  The upper temperature limit for coho is approximately to 77 °F.  Large wood 
will also be placed in restored creek to increase habitat value. 
 
Food Resources 
 
Sedimentation will temporarily reduce food resources of juvenile OC coho salmon, but impacts 
would overlap potential OC coho salmon presence for only approximately 2 months the first year 
after construction.  After the isolation area is re-watered, macroinvertebrates would be expected 
to quickly re-colonize the area from upstream sources. 
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If a large chemical spill occurred, it would affect invertebrate communities, but the effects would 
be insignificant by the time juveniles moved into the area in the fall due to the spill control and 
cleanup plan. 
 
Water Velocities 
 
Upper limits for water velocity are 6.6 ft/sec for adults and 2.0 ft/sec for juveniles.  Restoration of 
the relict Jetty Creek channel will result in water velocities appropriate for adult and juvenile OC 
coho salmon.  This will provide beneficial stream flow conditions during migration periods, 
enabling OC coho salmon to have easier access to spawning and rearing habitat.  Boulder and 
large wood placement will create hydraulic shadow, which will be beneficial for OC coho salmon 
adult and juvenile migration and rearing.  

 
Substrate and Spawning Gravel 

 
As a likely effect of sedimentation due to construction and erosion, filling of interstitial spaces 
and increased interstitial flow due to the channel restoration from September to November of the 
first year may be expected.  Impacts to spawning gravel are likely to be minimal because 
deposited sediment is likely to be carried away in October and November.  Most spawning occurs 
in December and January. 
 
Safe Passage   
 
Upstream passage does not currently exist because of the City’s impoundment dam.  Restoring 
the historic channel bed to bypass the City’s impoundment will significantly improve fish passage 
and access to 1.8 miles of spawning and rearing habitat on Jetty Creek.  Beneficial stream flow 
conditions during migration periods will enable OC coho salmon to have easier access to 
spawning and rearing habitat.  Placement of large wood and boulders will reduce water velocities 
through the project area, allowing for easier migration, additional rearing habitat, and 
significantly improve fish passage.  Using rocks for grade control will reduce the potential 
formation of scour pools as well as reducing the risk of head-cut formation and a passage barrier.   

 
Although some PCEs will be adversely affected, these effects will be temporary and are not likely to 
meaningfully change the conservation value of Jetty Creek.  Effects to water quality, food resources 
substrate, spawning gravel, and safe passage are all localized and short-term.  The cover/shelter, food 
resources, substrate and spawning gravel, and water velocity PCEs will have long-term benefits because 
of the fish passage improvements.  None of the impacts are expected to measurably change the water 
temperature or water chemistry. 
 
 
Mitigation 
 
The proposed project is reasonably likely to have the following direct and indirect effects on ESA listed 
salmon.   
 

1. Short-term elevation of turbidity and sediment within and immediately downstream from the 
construction areas. 

2. Disturbances of the bed and banks of the wetted stream channels 
3. Potential chemical contamination from fuel and lubricant spills within the wetted channels. 
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Mitigations measures will need to be incorporated into final design and construction to minimize any 
detrimental effects on OC coho salmon.  These may include the following: 
 

• Work Area Isolation – All in-water construction activities should be isolated from the main 
creek system by means such as coffer dams.  Work isolation is intended to reduce potential 
effects to water quality and fish from in-stream construction.  However, if fish are present within 
isolated work areas, these fish should be captured handled, and released.  If pumps are used for 
temporary water management, NMFS screening guidelines will be used.  The risk of death or 
injury is very low due to work-area isolation.   
 

• Scheduling – In-water work for this project will be completed during the period of July 1 to 
September 15, when the fewest OC coho salmon are expected to be present, therefore limiting 
exposure to few individuals.  Restoration work on the relict channel should be done while all 
Jetty Creek is still diverted through the City’s impoundment. 

 
• Revegetation – Site restoration, which will include planting native trees and vegetation in all 

areas affected by construction.   
 

• Channel Restoration - Channel restoration will need to be completed to the re-establish relict 
channel.  Rock will be used for grade control to minimize the risk of a head-cut.  This will reduce 
the potential for scour fool formation, but will benefit migration and passage to the spawning and 
rearing areas upstream.  The proposed project will affect two limiting factors (sediment and loss 
of large wood) in the Lower Nehalem River/Cook Creek watershed.  Adding large wood for rear 
habitat and reestablish and restoring the historic stream channel will have beneficial effects due to 
a larger channel opening improving large wood transport.   

 
• Pollution Control Plan (PCP) – Intended to reduce the risk of contamination due to chemical 

spills. 
 

• Sedimentation and Erosion Control Plan (SECP) - A SECP is intended to reduce the amount 
of sedimentation and erosion occurring at a project site due to construction activities.  A SECP 
will incorporate appropriate best management practices (BMPs) and require various monitoring 
reports to be completed throughout constructions. 

 
Additional avoidance, minimization, and conservation measures may be agreed upon by government 
representatives, as conditions of the resulting Federal and State consultations.  Failure to meet these 
conditions may have repercussions to the project. 
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SECTION 6___ 

6 WATER RIGHTS ANALYSIS__ 
 
 
 
Under Oregon law, all water is publicly owned.  With some exceptions, cities, farmers, factory owners, 
and other water users must obtain a permit or water right from the OWRD to use water from any source; 
whether it is underground, or from lakes or streams.  
 
Oregon’s water laws are based on the principle of prior appropriation.  This means the first person to 
obtain a water right on a stream is the last to be shut off in times of low stream flows.  In water-short 
times, the water right holder with the oldest date of priority can demand the water specified in their water 
right regardless of the needs of junior users.  If there is a surplus beyond the needs of the senior right 
holder, the water right holder with the next oldest priority date can take as much as necessary to satisfy 
needs under their right and so on down the line until there is no surplus or until all rights are satisfied.  
The date of application for a permit to use water usually becomes the priority date of the right. 
 
 
6.1 Existing Water Rights 
 
Existing City Water Rights 
 
The City of Rockaway Beach has a number of water rights under which they are permitted to divert and 
use water for municipal purposes.  Of these sources, surface water from Jetty Creek supplies the majority 
of water to meet the City’s water demands.  Water Right Permit Numbers S34498 and S46245 allow the 
City to withdraw up to 2.0 cubic feet per second (896 gallons per minute) from Jetty Creek.  The City also 
utilizes water rights from three wells to supplement stream flows, particularly in summer.   
Table 6-1 gives a summary of Rockaway Beach’s water rights.   
 

Table 6-1 – Summary of the City of Rockaway Beach’s Water Rights 

Source Certificate 
Number 

Permit 
Number 

Water Right 
CFS (gpm) 

Year 
Issued 

Jetty Creek 47952 S 34498 1.00    (448) 1969 
Jetty Creek None S 46245 1.00    (448) 1981 
McMillan Creek 26097 S 17176 0.26    (116) 1946 
McMillan Creek 30421 S 25396 0.26    (116) 1958 
McMillan Creek 30423 S 26296 0.50    (224) 1959 
Heitmiller Creek   2201 S     925 2.50 (1,120) 1911 
Heitmiller Creek 38987 S 27861 0.50    (224) 1962 
Spring Creek & Steinhelber Creek     936 S   1081 0.50    (224) 1912 
Rock Creek   2386 S       51 5.00 (2,240) 1909 
Well No. 1 (West) 82449 G   9365 0.39    (175) 1981 
Well No. 2 (East) 82449 G   9365 0.39    (175) 1981 
Well No. 3 (Manhattan) None G 15325 0.22    (100) 2002 

**Bolded indicates sources is presently used by City 
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As noted above, the City of Rockaway Beach has two surface water rights granted on Jetty Creek, each 
allowing for a maximum withdrawal of 1.0 cfs.  Only one of these water rights has been certified by the 
State.  Copies of these permits are available in the appendix. 
 
OWRD has characterized the City’s raw water impoundment on Jetty Creek as a “settling pond” due to 
the relatively small size of the facility.  For this reason, the City is not required to have a storage water 
right for its water holding.  After reviewing the proposed changes to the City’s impoundment, OWRD has 
determined that the expansion would not constitute a large enough increase to water storage capability to 
require the City to obtain a storage water right permit.  This determination was made during a meeting 
between the City and OWRD in June of 2010.   
 
In-Stream Water Right 
 
In 1968, legislation was passed to allow minimum stream flow requirements to be established in some 
reaches of rivers and streams in Oregon to protect fish and other wildlife.  In-stream water rights have a 
priority date and are regulated in the same way as other water rights. 
 
An in-stream water right to support aquatic life was established for Jetty Creek in May of 1981 
(Certificate 59625).  The minimum flow requirements and seasonal time frames are shown in Table 6-2. 
 

Table 6-2 - Seasonal In-Stream Water Right 
Time Period Minimum Flow (CFS) 

Oct 1 -  Oct 15 2.0 
October  16 – March 31 5.0 
April 1 – September 30 0.5 

 
Based on priority dates, the in-stream water right is junior to the City’s certified water right (priority date 
12/8/1696), but senior to the City’s second water right permit on Jetty Creek (priority date 6/24/1981).  
This means that flows in Jetty Creek must be sufficient to meet the in-stream water right before the City 
may withdraw water under its second water right for general municipal use.  However, language on the 
in-stream water includes the following: 

 
“This in-stream water right shall not have priority over the right to use water for human 
consumption, livestock consumption, or the use of waters legally released from storage.”   

 
Therefore, the City may divert water from Jetty Creek flows if the water is only used for human 
consumption.  To do so would require a ban on all water not specifically used for human consumption.  
The City has already adopted a Water Curtailment Plan, which could be used to implement such a ban. 
 
 
6.2 Jetty Creek Source Adequacy & Reliability 
 
Currently, the City’s maximum daily demand (MDD), which typically occurs in July, is 0.866 mgd.  The 
projected MDD for the year 2028 is estimated at 1.15 mgd.  Although the City’s Jetty Creek water rights 
allowance is more than sufficient to meet future peak demand, actual stream flows are often insufficient 
to meet the City’s full water demand.   
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Figure 6-1 compares the City’s average daily demand (ADD) and MDD to the 95% exceedance flows in 
Jetty Creek as determined in Section 4.1 of this report.  This figure also notes the City’s and in-stream 
water rights.   
 

Figure 6-1 – Jetty Creek Stream Flows vs. Water Demands 

 
Additional detailed information on water rights, available flow, and water demands is provided in the 
following table.   
 

Table 6-3 – Summary of Water Demands & Jetty Creek Reliability 
 Water Rights Available Water for 

Municipal Use City’s Daily Demand1 

 
Req. Flow 

for full WR 
(mgd) 

Req. Flow 
Met 

Average 
Flow (mgd) 

95%Flow 
(mgd) 

ADD. 
(mgd) 

MDD 
(mgd) 

January 4.524   82.1% 1.293 0.646 0.347 0.673 
February 4.524   84.3% 1.293 0.646 0.344 0.694 
March 4.524   85.5% 1.293 0.646 0.383 0.747 
April 1.616 100.0% 1.293 1.293 0.375 0.681 
May 1.616 100.0% 1.293 1.293 0.394 0.662 
June 1.616   90.5% 1.293 1.163 0.423 0.796 
July 1.616   52.8% 1.293 0.646 0.508 0.866 
August 1.616   14.3% 0.944 0.711 0.490 0.784 
September 1.616   28.0% 1.293 0.517 0.456 0.900 
October (1st-15th) 2.585   18.2% 0.646 0.569 0.376 0.661 
October (16th-31st) 4.524   22.6% 0.646 0.627 0.376 0.661 
November 4.524   71.1% 1.293 0.646 0.357 0.669 
December 4.524   85.6% 1.293 0.646 0.367 0.869 

1 Based on the City’s 2007 Water Master Plan 
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• Water Rights – This column quantifies the total flow required to meet the City’s two water rights 
as well as the corresponding in-stream water right based on Table 6-2.  Because one of the City’s 
water rights is junior to the in-stream right, this required flow indicates the minimum flow that 
needed for the City to withdraw its full 2.0 cfs water right.  This column also includes the 
percentage of days this minimum flow requirement is met. 
 

• Available Water for Municipal Use– This column shows the average and 95% exceedance of 
water available for the City’s diversions.  Available water is determined based on the following 
equations:   
 

SF ≤ 1.0 cfs     → AW = SF 
1.0 cfs < SF ≤ 1.0 cfs + IWR  → AW = 1.0 cfs (0.646 mgd) 
1.0 cfs + IWR < SF ≤ 2.0 cfs + IWR  → AW = SF – IWR 
2.0 cfs + IWR ≤ SF    → AW = 2.0 cfs (1.293 mgd) 

Where: 
SF = Jetty Creek stream flow (see Section 4.1 for analysis) 
IWR = In-stream water right (see Table 6-2) 
AW = Available water for City diversion 
 

• City’s Daily Water Demand – This column lists the City’s average daily demand (ADD) and 
maximum daily demand (MDD) for each month based on information from the City’s Water 
Master Plan.   

 
Information from Table 6-3 and Figure 6-1 can be used to determine the adequacy of the City’s Jetty 
Creek water rights to meet the municipal water needs for Rockaway Beach.  Key findings of this analysis 
include: 
 

• Average Available Water and 95% Available Water in Jetty Creek is sufficient to meet current 
ADD for all months. 

• Average Available Water in Jetty Creek is sufficient to meet current MDD for all months. 
• 95% Available Water is not sufficient for most monthly MDD.  April, May, and June are the only 

months with sufficient flows 95% or more days. 
• Limitations on available water in winter months (November – March) are typically a result of the 

high in-stream water right requirement rather than low stream flows. 
 
The City will need to supplement its Jetty Creek source using a combination of water from other sources 
as well as raw and treated water storage supply.    
 
 
6.3 Impact of Project on Water Rights 
 
The proposed project will require the City to make modifications to its existing water rights on Jetty 
Creek.  Based on conversations with the regional Water Master and OWRD Water Rights Specialist, 
constructing a diversion structure upstream of the existing impoundment will constitute a change in the 
point of diversion (POD).  As a result, the City will be required to modify its existing water rights or 
apply for new rights. 
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Transferring Water Rights 
 
The use of water under a water right is restricted to the terms and conditions described in the water right 
certificate including place of use, point of diversion, and type of use.  When a water right holder plans to 
make changes to these conditions, a transfer application must be filed with OWRD. 
 
To approve a transfer application, the OWRD must determine that the proposed change will not injure 
other water rights.  A public comment period is initiated to allow other users and agencies an opportunity 
to protest and a hearing may be held.  As a result, conditions of approval may be included in order to 
eliminate potential injury to other water rights.  If conditional approval will not eliminate injury, the 
application is denied.  The proposed change cannot occur until after the transfer order is issued from the 
State 
 
Once transfer is approved, the proposed change may be implemented.  After the modification is 
completed, the water right may be certified following standard procedures and a new water right 
certificate will be issued to confirm the modified water right.   
 
The major benefit of a water transfer is that there would be no change in the City’s existing priority dates: 
however, the City’s junior water right permit authorization date expired in October 1998.  As a result, the 
City must file for a permit extension prior to submitting an application to transfer the water right.  Review 
and approval of a permit extension may take between 2 to 3 years, which could seriously delay this 
project. 
 
New Water Right 
 
The City may consider applying for a new water right at the new point of diversion.  However, rights are 
not automatically granted.  Opportunities are provided for other water right holders and the public to 
protest the issuance of a permit.  Water users can assert that a new permit may injure or interfere with 
their water use, and the public can claim that issuing a new permit may be detrimental to the public 
interest.  
 
The major disadvantage of this approach is that a new priority date would be assigned to the City’s water 
rights on Jetty Creek.  Consequently, both of the City’s water rights would be junior to the in-stream 
water right, meaning that no municipal diversion would be allowed until the full in-stream water was met.  
This could significantly reduce the amount of water available for City’s use.   
 
The impact of changing the City’s priority date is displayed in the following table.  This table shows the 
amount of water available to the City currently as well as what could be withdraw if the City’s water 
rights’ priority dates changed.  Months when available flow decreases as a result of the priority date 
change are highlighted.   Bold values indicate when stream flows are insufficient to meet in-stream flow 
requirements, therefore, no water would be available for the City’s use. 
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Table 6-4 – Impact of New Water Right Priority 

 Jetty Creek Stream Flows 
Available Water for 

Municipal Use 
(Current Priority Date) 

Available Water for 
Municipal Use 

(Changed Priority Date) 

 Average 
Flow (mgd) 

95%Flow 
(mgd) 

Average 
Flow (mgd) 

95%Flow 
(mgd) 

Average 
Flow (mgd) 

95%Flow 
(mgd) 

January 11.393 2.779 1.293 0.646 1.293 -1.099 
February 11.598 2.521 1.293 0.646 1.293 -1.357 
March   9.557 3.296 1.293 0.646 1.293 -0.582 
April   7.127 2.908 1.293 1.293 1.293 1.293 
May   4.501 2.262 1.293 1.293 1.293 1.293 
June   3.402 1.487 1.293 1.163 1.293 1.163 
July   2.126 0.905 1.293 0.646 1.293 0.582 
August   1.267 0.711 0.944 0.711 0.944 0.388 
September   1.635 0.517 1.293 0.517 1.293 0.194 
October (1st-15th)   1.811 0.569 0.646 0.569 0.518 -0.724 
October (16th-31st)   3.623 0.627 0.646 0.627 0.391 -2.605 
November   9.015 0.840 1.293 0.646 1.293 -2.391 
December 12.217 2.844 1.293 0.646 1.293 -0.388 

 
 
Figure 6-2 shows the percentage of days each month where available water in Jetty Creek meets or 
exceeds the City’s currently certified 1.0 cfs water right.  As the graph shows, with the current priority 
date of 12/8/1969, this water right is met 100% except for the months of September through November.  
Early October had the fewest days meeting the required stream flow.  By changing the City’s water right 
priority date, the City’s ability to withdraw 1.0 cfs from Jetty Creek greatly diminishes.   
 
 

Figure 6-2 – Percent of Days where Stream Flows meet City’s 1.0 cfs Water Right 

 
 
 
 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

New Priority Date 88% 88% 93% 100% 100% 100% 95% 67% 60% 24% 77% 90%
Existing Priority Date 100% 100% 100% 100% 100% 100% 100% 100% 87% 88% 99% 100%
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Jetty Creek Fish Passage Restoration 
Lower Nehalem Watershed Council  

 

OWRD Water Supply Development Account 
Loan and Grant Application 
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Jetty Creek Fish Passage Restoration 
Lower Nehalem Watershed Council  

 

OWRD Water Supply Development Account 
Loan and Grant Application 

 



 

    Photo 1. City of Rockaway Beach drinking water intake 

 

    Photo 2. City of Rockaway Beach impoundment, dam, drinking water intake 



 

  Photo 3. Jetty Creek, City of Rockaway Beach impoundment. View downstream.        

 

    Photo 4. Jetty Creek, upstream end of City of Rockaway Beach impoundment 



 

    Photo 5. Low-head dam, Jetty Creek.  


