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DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, PORTLAND DISTRICT
P.0. BOX 2946
PORTLAND, OREGON 97208-2946

July 22, 2019

Regulatory Branch
Corps No.: NWP-2018-135

Mr. Ben Williams

Friends of Historic Butteville
P.O. Box 506

Donald, Oregon 87020
Ben.Williams@liturgica.com

Dear Mr. Williams:

The U.S. Army Corps of Engineers (Corps) received your request for a Department
of the Army permit to construct a dock. The project is located on the Willamette River
(River Mile 42.9) at Butteville Street NE in Butteville, Marion County, Oregon at Latitude
and Longitude 45.262550, -122.843822. This “Letter of Permission” (LOP) permit
authorizes your project as depicted on the enclosed drawings (Enclosure 1). The time
limit for completing the work authorized by this LOP ends 5 years from the date of this
letter.

The work includes construction of a dock with steel anchor pile, an aluminum
access gangway, and concrete abutment. In-water work in the Willamette River
includes a floating dock and five, 16-inch diameter anchor pilings. The aluminum grated
gangway above water will span between the dock and land for access. The
encapsulated float drum dock with Eco-Grate 62 Fibregrate decking and gangway will
be fabricated off site. The gangway will be a total of 118 feet long and four feet wide,
and the floating dock will be 36 feet long and six feet wide. Work will be conducted from
a floating barge secured by pilings. Pilings will be placed with vibratory hammer. The
gangway will be set in place and secured with pilings at the top of bank.

In order for this LOP authorization to be valid, you must ensure the work is
performed in accordance with the enclosed Letter of Permission General Conditions
(Enclosure 2) and the following special conditions:

a. The permittee understands and agrees that, if future operations by the United
States require the removal, relocation, or other alteration, of the structure or work herein
authorized, or if, in the opinion of the Secretary of the Army or his authorized
representative, said structure or work shall cause unreasonable obstruction to the free
navigation of the navigable waters, the permittee will be required, upon due notice from
the U.S Army Corps of Engineers, to remove, relocate, or alter the structural work or




obstructions caused thereby, without expense to the United States. No claim shali be
made against the United States on account of any such removal or alteration.

b. If human remains or cultural resources are discovered during the performance of
the authorized work the permittee shall implement the Inadvertent Discovery Plan
procedures (Enclosure 3) and immediately notify the U.S. Army Corps of Engineers,
Portland District, Regulatory Branch.

c. Permittee shall have a Qualified Professional Archeologist meeting the
requirements of 36 Code of Federal Regulations Part 61 Appendix A present to monitor
for archeological objects during all portions of the project-related earthmoving
disturbances, specifically for installation of the concrete walkway and excavation for the
new concrete abutments behind the proposed pile.

d. Within 90 days of completing earthmoving disturbances, the permittee shall
submit a brief monitoring report prepared by the professional archeologist(s) that
performed the monitoring by e-mail to: cenwp.notify@usace.army.mil and
orshpo.clearance@oregon.gov that describes the monitoring activities. The monitoring
report shall include the following components: the permit number; name(s} and
gualification(s} of archeologist(s) that did the monitoring; topographic and aerial map
showing area monitored; dates of monitoring; description of activities monitored to
include depth; description of cultural material identified or lack thereof; and photos of the
monitoring activities.

e. Permittee shall fully implement all applicable Proposed Design Criteria (PDC) of
the SLOPES IV In-water Over-water Structures programmatic opinion. A detailed list of
the PDC'’s are enclosed (Enclosure 4). The PDC's included with the SLOPES
notification for the project include numbers: 5-7, 12-13, 17-18, 21, and 30-31.

f. Permittee shall fully piant all areas immediately following completion of
construction as shown in the Planting Plan (Enclosure 1, Pages 7-9).

g. All in-water work shall be performed during the in-water work period(s) of June 1
- October 31 to minimize impacis to aquatic species. Exceptions to these time periods
require specific approval from the Corps and the National Marine Fisheries Service.

The requirements of the Endangered Species Act were met through a
programmatic biological opinion as listed in the special condition above. The complete
text of the biological opinion is available for your review at
http://www.nwp.usace.army.mil/Missions/Environment/SLOPES.aspx. Please note, you
must submit a SLOPES Action Completion Report form which is provided in Enclosure




4. We have reviewed your project pursuant to the requirements of the Endangered
Species Act, the Magnuson-Stevens Fishery Conservation and Management Act and
the National Historic Preservation Act. We have determined the project complies with
the requirements of these laws provided you comply with all of the permit general and
special conditions.

The Willamette River is a water of the U.S. If you believe this is inaccurate, you
may request a preliminary or approved jurisdictional determination (JD). If one is
requested, please be aware that we may require the submittal of additional information
to complete the JD and work authorized in this letter may not occur until the JD has
been completed.

If you object to any terms or conditions of this LOP, you may request an
administrative appeal under our regulations (33 CFR Part 331} as described in the
enclosed Notification of Administrative Appeal Options and Process and Request for
Appeal form (Enclosure 5).

|.OP General Condition 6 requires you to obtain the signatures(s) of the new
owner(s) if you sell the property associated with this permit in order to transfer the
permit fo the new owner. For your convenience, the enclosed Transfer of Permit form
(Enclosure 6) can be prepared and submitted to document the permit transfer.

This LOP permit is based on the project description and construction methods
provided in your permit application. if you propose changes to the project, you must
submit revised plans to this office and receive our approvai of the revisions prior to
performing the work. Failure to comply with all terms and conditions of this LOP
invalidates this authorization and could result in a violation of Section 404 of the Clean
Water Act and/or Section 10 of the Rivers and Harbors Act. You must also obtain all
local, State, and other Federal permits that apply to this project.

Upon completing the authorized work, you must fill out and return the enclosed
Compliance Certification form (Enclosure 7). We would like to hear about your
experience working with the Portland District, Regulatory Branch. Please complete a
customer service survey form at the following address:
http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory_survey.




If you have any questions regarding this LOP, please contact Ms. Carrie Bond at
the letterhead address, by telephone at (503) 808-4387, or e-mail:
Carrie.L.Bond@usace.army.mil. This permit becomes effective when the Federal
official, designated to act for the Secretary of the Army, has signed below.

FOR THE COMMANDER, AARON L. DORF, COLONEL, CORPS OF ENGINEERS,
DISTRICT COMMANDER:

For: William D Abadie
Chief, Regulatory Branch

Enclosures
cc:
Oregon Department of State Lands (De Blasi)

Oregon Department of Environmental Quality (401applications@deq.state.or.us)
Flowing Solutions, LLC {(Andrew Jansky, andrew@flowingsolutions.com)




By email from: Marc Liverman - NOAA Federal marc.liverman@noaa.gov

To: Bond, Carrie L NWP Carrie.L.Bond@usace.army.mil

RE: SLOPES IWOWS: Butteville Landing River Access, Over-water Structures & Stormwater, Willamette
River, Marion Co

July 8, 2019
Ms, Bond:

I read the notification form submitted to NMFS by the Corps on Mar 26, 2018 requesting that
NMFS review and confirm the action named above is consistent with the SLOPES IWOWS
opinion issued to the Corps on Apr 5, 2012. The proposed action was found inconsistent with the
SLOPES opinion on Jul 17, 2019, This review is based on a revised project submittal, received by
NMFS onJun 13, 2019.

The proposed project is likely to adversely affect ESA-listed species, designated critical habitat,
and essential fish habitat through the following activities:

e In-water construction

o Piling installation

» Habitat modification / New floats
» Stormwater

Based on information submitted by the Corps and the Friends of Historic Butteville Landing and
their consultants, the proposed action is consistent with the SLOPES IWOWS opinion for:

» Project design

« In-water work period

¢ Piling Installation

« Heavy equipment use

» Stormwater Management

+ New Floats

« All other relevant project design criteria for construction practices

I confirm this action meets the conditions of the SLOPES IWOW programmatic biological
opinion issued on April 5, 2012. A copy of all review materials is on file at NMFS’ Oregon-
Washington Coastal Office. Please note that the opinion requires the Corps to submit a project
completion report for this project within 60-days of end of project activities.

Reinitiation of consultation on this action is required and shall be requested by the Corps where
discretionary Federal involvement or control over the action has been retained or is authorized
by law and (a) the amount or extent of taking specified in the Incidental Take Statement is
exceeded, {(b) new information reveals effects of the action that may affect listed species or
critical habitat in a manner or to an extent not previously considered, (c) the identified action is
subsequently modified in a manner that has an effect to the listed species or critical habitat that
was not considered in the biclogical opinion; or {d) a new species is listed or critical habitat
designated that may be affected by the identified action (50 CFR 402.16).




My point of contact for this response is Brad Rawls, who can be reached at 503-230-5414 or by
email at brad.rawls@noaa.gov.

Marc Liverman
Willamette Branch Chief
West Coast Region
NOAA Fisheries Service




Parks and Recreation Department
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. Phusne (5E3) 986-D680
April 20, 2018 Fand (503 BRA-0703

s oregonheritape.ory

Ms. Carrie Bond

USACE - Portland

PO Box 2946

Portland, OR 97208-2946

RE: SHPO Case No. 18-0412
NWP-2018-135, Butteville Landing River Access
New path, sign, plantings, dock
Butteville St (38 1W 32), Butteville, Marion County

Dear Ms. Boad:

Our office recently received your application for the project referenced above. We have reviewed your
application and have concerns regarding potential impacts to site 35MA394 resulting from the proposed
project. Your application states that the proposed gangway-to-dock will be placed on top of site 35MA394,
which while its eligibility to the National Register (NR) is currently unevaluated, the original recorder
believed that the site should be considered eligible to the NR. With this in mind, what will be the potential
impact on 35MA394, both directly and indirectly? Our office has a few questions regarding the project's
design. They include: 1) will the construction of the gangway directly affect the existing foundation in any
way? The drawings we have seen appears to show the gangway being placed above the old foundation but
your letter suggests that it will be placed directly on top of it; 2) Will buried artifacts be disturbed during the
construction of the pile that will be placed on land above the existing foundation?; 3) the engineering sketch
suggests that new concrete abutments will be installed behind the proposed pile that will require ground
disturbance. Cur office believes that it is important that an archaeologist be on site to monitor the construction
of the gangway and placement of any structures to be built/placed on land. If the gangway is to actually be
built directly on top of the existing foundation, our office will want to receive sufficient information prior to
construction that will assure us that no adverse effect to the structure will occur. If the gangway is built above
the existing foundation, with no direct contact, we are less concerned about potential effect to the structure,
Our office understands the liability such a foundation must have with people playing on the structure and we
understand the efforts being spent to construct a new dock in the area. However, we want to be sure that the
proposed construction does not result in unexpected impacts to site 35MA394 or other previously unidentified
cultural remains. Upon completion of the construction, our office will expect to receive a copy of a
monitoring report along with an updated archacological site form that will include information on the changes
to the surrounding landscape.

Under state law (ORS 358.905-955 & ORS 97.740) archaeological sites, objects and human remains are
protected on both public and private land in Oregon. If project impacts and the degree/type of required
ground disturbance changes from that outlined in your report, further consultation with our office will be
requited before proceeding with the proposed activity. If you have any questions regarding any future
discovery, or this letter, feel free to contact our office.

Sincerely,
s / ot “:2“/?)1/”“1"' /\%ﬂ’«—ﬁ

Dennis Griffin, Ph.D., RPA




State Archaeologist
(503) 986-0674
dennis.griffin@oregon.gov

cc:  Michael DeBlasi, DSL




Site record: 17-98-1 (Butteville Landing)

Admin/Type/Location
Smithsonian Al Site #s 17-98-1
Site name Butteville | Form type New
Landing
Managing office County Marion
Private
NRHP status Role ficldworker Date Author Matt
Recommended September | Goodwin
Eligible 25,2017
Site type scatter Ownter Marion

County
Features none Cultural periods

Depression/WWII,

Historic, Post

WWII
Length 75 Width 25 Units Area

meter 0.43 acres
Depth NA
General age Historic
petiod
Township 3S Range IW Section 32 | Vis se-sw-se Meridian
Willamette
Type centerpoint East 5012125 North Methed GPS | Zone 10 Datum 83
512273 <lm

Map name/year Revision year 2014
Sherwood 7.5°

Access Description:

From the intersection of SW Boones Ferry Rd. and Wilsonvilie Rd. in the city of Wilsonville, drive west on

Wilsonville Rd. for 0.1 miles. Turn right onto the [-5 South on ramp and merge on to I-5. Travel south on I-5
for 1.2 miles and take exit 282 A on to the Portland-Hubbard Hwy. Continue south for 0.7 miles on the Portland-
Hubbard Hwy. to Amdt Rd. Turn right onto Arndt road and travel west for 3.5 mile to the town of Butteville.
Turn left on Butteville Rd. NE and drive 0.1 miles to Butte St. NE. Turn right onto Butte St. NE and park. Butte
St NE continues a two-pronged driveway leading to two residences, Walk straight at the fork for approximately
65 m along a primitive dirt trail to the Butteville Landing site, on the southern shore of the Willamette River.

Envirenmentsal data

Province Willametie
Valley

Basin Lower Willamette

Subbasin

Drainage name
Willamette River

Elevation 100 feet

Aspect north

Depositional
environment alluvial

Seil Description Cloguate silt loam, 0 to 3 percent slopes

Culturally signification |
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vegetation ferns, cedar

Culturally signification
vegetation deseripfion

none

Water source name Type Stream type | Stream class | Distance 0 m Direction O
Willamette River river perennial deg

Site sefting:

This site is in the Willamette River watershed of the Willamette Valley physiographic province in Marion
County, Oregon (Figures 1-2)}. The Willamette Valley is part of the pine-oak-fir (Pinus-Quercus-Pseudolsuga)
zone (Franklin and Dyrness 1988) ecological zone. The site is on the shore of the Willamette River and the
community of Butteville is immediately southwest of the site. The Butteville Landing site is on a Marion
County street right-of-way and is managed and administered by the county. Most of the surrounding area is
developed as residential and commercial property. The site lies on the Willamette River shoreline, rising up
along the terrace tread in southeasterly direction approximately 75 meters to the top of the terrace. Portions of
the site, including documented wood piling and concrete features are either seasonally or perennially inundated.

Site Description

(Dates of use) To modem BP/AD/BC Method historic maps,
From 1851 AD background review and
feature typology
Artifacts present: Artifact quantity: Estimated counts Estimated counts
none observed na historic prehisteric na
na

WillametieCRA archaeologists were coniracted to document the structural remains and features at the Butteville
landing site by the Friends of Historic Butteville in anticipation of a proposed river access improvement project.
The site consists of a series of concrete structural remains/ruins, partially buried iron I-beams and the remains of
wood pilings/piers (Figures 3-10) along the Willamette River shoreline and up the terrace tread within the 60
foot wide right-of-way of Butte Street NE. The documented features occur over an area measuring 75 m
(southeast/northwest) by 25 m (northeast/southwest). Site boundaries are based on a combination of the width
of the Butte St. NE right-of-way, extent of observed features, and water, While ground visibility was limited,
archaeologists did not observe any historic-period artifact on the ground surface within the site, The extent of
the Butte St. NE right-of-way forms the southwest and northeast boundaries of the site. The last of a series of
partially buried iron beams marks the southwest boundary, near the paved roadway/driveway. In the northeast,
the river, beyond the point of the last observable wood pier remnant, is the northeastern site boundary.

A total of 4 concrete features, that appear to be in-sifu, were observed at the Butteville Landing site.
Additionally, WillamiteCRA archacologists noted approximately 20-25 large pieces of concrete rubble/debris,
ranging in size from 12 f. by 6 ft. to 2 fi. by 1ft. Eight wood piling remnants, with at least some portion of the
piling extending above the Willamette River water surface, were documented and mapped. Along the southwest
margin of the site, a partially collapsed concrete structure/foundation extends from the edge of the terrace riser
downslope into the water (see Figures 4, 6-8). The remains of the feature measure approximately 40 ft. on the
long axis (NW-SE) by 15 fi. on wide (NE-SW axis). The structure appears to have been composed of three
rectangular segments, with the largest being the farthest northwest segment {at the waters edge). Dirt, debris
and water fill the various portions of the feature. The walls of the feature at their tallest (in the larger segment
near the water) are 9 ft. 6 in. in height (see Figure 6). The concrete walls of the feature are not uniform in
thickness, but are generally 12-14 in. wide. When viewing the walls from the side siriations, 12-16 in. tall, are
apparent that likely indicate a method of construction that involved pouring the concrete in segments or layers
(see Figure 6). The concrete aggregate used in construction of the walls is comprised of rounded pebbles and
sand, Remnants of large bolts, some with nuts and washers still attached, protrude from the concrete along some
sections of the walls (see Figure 8). The bolts, generally, are % in. thick and protrude 15-16 in. outward from
the concrete. Extant nuts are 2 by 2 in. and the washers observed were 4 in. in diameter. Rubble from collapsed
wall segments is apparent throughout the feature and along all sides.
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Two concrete wall remnants, of similar material and construction as the larger feature, are located to the
northeast along the water’s edge. The first is approximately 21 fi. northeast of the larger feature and extends a
distance of 14 ft. (NW-SE) along the terrace riser, downslope into the water (see Figures 4, 5 and 9). The
second wall segment is approximately 30 ft. northeast of the larger feature and extends a distance 9 ft. (NW-SE)
along the terrace riset, downslope into the water. Collapsed portions of the walls, in the form of concrete Tubble,
are littered along the terrace riser.

A fourth extant concrete feature, a squate concrete footer or pier, is located approximately 20 fi. northeast of the
larger feature near the top of the terrace riser (see Figures 4 and 10). The concrete footer measures 2 ft. by 2 fi.
and rises 3 &. 6 in. above the current ground surface, A large bolt, with attached nut and washer, of the same
make and material as those on the larger feature is centered on the top of the footer/pier.

In addition to the concrete structural remains and the wood pilings, WillametteCRA archacologists documented
a series of iron beams and two survey markers/monuments. The beams extend up the Butte St. NE right-of-way
toward the extant road and the top of the secondary terrace (see Figure 3). The beams are approximately 6 in.
wide and extend, generally, about 3-4 fi. above the ground surface. A United States Coast and Geodetic Survey
(USCGS) marker was documented, embedded in the southeastern-most concrete wall of the large feature and a
Marion County Public Works marker was noted along the northeastern edge of the right-of-way. The USCCGS
survey marker has been badly damaged and not all of the lettering is legible, so a date for the marker could net
be made out. :

The town of Butteville was platted in the late 1840s and was granted a United States Post Office in 1850
{McArthur and McArthur 2003). The first steamboat arrived at the Butteville landing in 1851 and for the next
20 years residents of Butteville and the surrounding communities used the riverboats that stopped at the landing
to transport goods to market (Corning 1973) In 1873 the Oregon and California Railroad line was completed
through the communities of Canby and Aurora, to the east of Butteville, and in 1908 the Oregon Electric line
was completed, crossing the Willamette River at Wilsonville. The completion of these railroad lines led to a
decline in the use of the river for the transport for goods and people. A series of ferries continued to operate
from the Butteville Landing into the middle part of the 20™ century (Query 2008). The completion of Inferstate
5 and the opening of the Boone Bridge at Wilsonville in 1954 led to the decline of the ferries on this pertion of
the Willamette River.

Review of historic-period maps did not indicate any structures in the location of the recorded features; however,
maps as far back as the 1851 General Land Office Map (GLO) depict a ferry crossing at this location (General
Land Office 1851). Historic period photos and drawings accessed for this site record depict several iterations of
docks, picrs and other structures at the site of the Butteville Landing spanning the mid-late 19" and early 20™
centuries (Figures i1-15). While it is not completely clear if the features recorded on this site record coincide
with any of the structures depicted in the historic-period photos, many similaritics in shape and scale can be
observed. An 1895 US Army Corps of Engineers map of the Upper Willamette River, with detailed depictions
of buildings and structure along the river shore, does not show any structures at the location of the recorded
features of Site 17-98-1. An historic period photograph depicting a river boat docked at Buttevilie Landing,
dated 1890-1895, shows smaller scale docks and pilings, but nothing matching the size and scale of the extant
recorded features (see Figure 11). A large structure, at water’s edge, first appears in the photographic record in
1905 (see Figure 12). Elements of this structure, and the structure shown on a 1910 photograph (see Figure 13)
appear to match up with some features of the concrete structural remains documented on this form, indicating
that these features may represent the remains of structures first erected sometime between 1895 and 1905.

Site Condition:

The site is in poor condition. The concrete structural remains are exposed to seasonal inundation and river
erosion and are actively collapsing.

Rock art?
None

Site condition

Visit date September 25, 2017

Site condition poor

Recorder Matt Goodwin
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Artifacts collected? No

Work perfermed site recordation

Protective measures recommended None

Impacts/impact agents erosion, recreational use

Site 17-98-1
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INTERGOVERNMENTAL CONSULTATION FORM
STATE / FEDERAL AGENCY REVIEW

A REVIEW OF A PROPOSED OUTDOOR RECREATION PROJECT
WHICH FEDERAL ASSISTANCE HAS BEEN REQUESTED.

Project Name: Bufteville Landing Restoration Phase 3

Project Sponsor: Friends of Historic Butteville and Marion County

Return Date: June 2019

To Agency Addressed: This is a Federal Aid Grant. A comment is required.
If your agency cannot respond by the refurn date, please notify us immediately.

PROGRAM REVIEW AND COMMENT

We have reviewed the project notice and have reached the following conclusions on its
relationship to our plans and programs:

[ 1 I[thasno effect.

We have no comment.

Effects, aithough measurable, wouid be acceptable.

It has adverse effects. (Explain in Remarks section)

We are interested, but require more information to evaluate the proposal.

(Explain in Remarks section)

[X] Additional comments for project improvement. (Attach if necessary).

L M B B |

REMARKS:

The site requires a removal/fill from state and federal agencies. Please continue your coordination
with the Army Corps of Engineers and DEQ to obtain your necessary permits.

Reviewed By: Mary Camarata Title: Project Coordinator
Email address: camarata.mary@deq.state.or.us Phone: 541-687-7435

Return to: Ben Williams
Friends of Historic Butteville




INTERGOVERNMENTAL CONSULTATION FORM
STATE AGENCY REVIEW

A REVIEW OF A PROPOSED OUTDOOR RECREATION PROJECT
FOR WHICH STATE GRANT ASSISTANCE HAS BEEN REQUESTED.

Project Name: Butteville Landing Dock

Applicant Agency: Friends of Historic Butteville

Requested Return Date: May 8, 2019

To Agency Addressed: If you intend to comment, but cannot respond by the return date, please
notify us immediately. If no response is received by the due date, it will be assumed that you
have no comment and the file will be closed.

STATE AGENCY REVIEW AND COMMENT

We have reviewed the project notice and have reached the following conciusions on its
relationship to our plans and programs:

[ 1 Ithas no effect.

[ 1 We have no comment.

[X ] Effects, although measurable, would be acceptable.

[ ] Ithas adverse effects. (Explain in Remarks Section.)

[ 1 We are interested, but require more information to evaluate the proposal.

(Explain in Remarks Section.)

[ 1 Additional comments for project improvement. (Attach if necessary).

REVIEW AGENCY REMARKS:
Follow the conditions and best management practices per DSL Permit No. 61011, including the

appropriate timing for in-water work, If the project will be modified, please contact the local ODFW
District Fish Biologist, Tom Murtagh at 971-673-6044.

Agency: Oregon Department of Fish and Wiidlife

Reviewed By: __ Joy Vaughan Title: _Land Use and Waterway Alterations Coordinator

Email address: _joy.r.vaughan@state.or.us Phone:_503-947-6089

Return to: Ben Williams, Friends of Historic Butteville




INTERGOVERNMENTAL CONSULTATION FORM
STATE / FEDERAL AGENCY REVIEW

A REVIEW OF A PROPOSED OUTDOOR RECREATION PROJECT
WHICH FEDERAL ASSISTANCE HAS BEEN REQUESTED.

Project Name: BUTTEVILLE LANDING RESTORATION

Project Sponsor: FRIENDS OF HISTORIC BUTTEVILLE

Return Date:

To Agency Addressed: This is a Federal Aid Grant. A commentis required.
If your agency cannot respond by the return date, please notify us immediately.

PROGRAM REVIEW AND COMMENT

We have reviewed the project notice and have reached the following conclusions on its
relationship to our plans and programs:

[ 1 MIthas no effect.

We have no comment.

Effects, aithough measurable, would be acceptable.

It has adverse effects, (Explain in Remarks section)

We are interested, but require more information to evaluate the proposal.

(Explain in Remarks section)

[ X ] Additional comments for project improvement. (Attach if necessary).

gy yromry y—r ——
[ N |

REMARKS:

See attached

Agency: State Marine Board

Reviewed By: Janine Belleque Title: Boating Facilities Program Manager

Return to: Ben Williams, Friends of Historic Butteville

bufteviffefriends@gmail.com
503.568.5670




The Friends of Butteviile Landing have been in discussion with us since November 2017 about
developing public access at this location. Throughout the discussfons they have been very receptive and
responsive to our comments, questions and concerns,

The Butteville Landing paddie access facility is located in the Willamette River within the 28 mile section
of the river known as “Newberg Pool” from the confluence with the Yamhill River to Willamette Falls,
The Marine Board commenis are made in part based on a comprehensive review of the boating
facilities, boating activities, and waterway rules within the Newberg Pool. Additionally, our comments
will focus on the proposed Butteville Landing recreational boating facility.

In the Newberg Poo! there are seven active public facilities with 9 boat ramp lanes, 352 vehicle/boat
trailer parking spaces, 110 single car parking spaces, 1024 linear feet of short term tie up docks and 108
seasonal/annual moorage slips, There are also several private floating structures including four home
development dock leases with 109 annual moorage slips and 345 residential docks as of February 2018,

According to the 2017 Triennial Survey of Boaters, there are more than 80,000 boat use days in the
MNewberg Pool. Boating activities in the Newberg Pool include angling, cruising, paddiing, and
watersports such as waterskiing, tubing, wake boarding and wake surfing. Watersports is the most
popular activity followed by cruising which collectively accounts for 78% of all boating activity in the
pool. The peak boating season is July-September with approximately 53% of alf boating activity
occurring. April-June is also a popular shouider season with 36% of the boating activities. Neatly 90% of
all boating activities occur during a six month period. Additionally, the number of floating structures
within the Newberg Pool has more than doubled since 1997.

in January 2019 the Marine Board’s governing Board approved new boating operation rules for the
Newberg Pool. Butteville Landing is located in an area that allows wakeboarding, waterskiing, tubing,
angling and paddling. The facility is in a wake surfing restricted zone.

The proposed dock design extends slightly beyond the line of other adjacent floating structures, This
may expose the dock to additiona! loading factors such as debris, wave, wake, wind, current, and
impact. The facility should be designed to withstand environmental and human caused loading for this
section of the Willamette River,

It Is my understanding that the Oregon Dept. of State Lands permit has been issued but the U.S. Army
Corps of Engineers permit is pending. If the dock size or location were to change during regulatory
review for any reason, including as a rasult of ESA minimization or avoidance efforts, then the revised
dock location or design would require further evaluation by the Marine Board to determine any possible
harmful effects on public use, safety and navigation on the river.
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December 4, 2020

Re: Floodplain Development/Greenway Permit Case No. 20-003

Butteville Landing - Usage and Iimpact Assessment

Appiicant: Friends of Historic Butteville
PO Box 506, Donald, OR 97020

1. Garbage Pickup and Trash at Butteville Landing

FOHB picks up garbage from the Landing’s two garbage cans on Monday morning. Loose refuse or
garbage (paper cups, candy wrappers) have been extremely rare, and during 2020 the two gargabe
cans have never both been full after a week’s time. Volumes of garbage at a property with public
access can serve as an indirect indicator of people using the site.

June 22, 2020 - [Previously submitted in Hearings Officer written testimonyl

On Monday June 22, 2020 after a full week and following Father’s Day Weekend that saw a very large
turn out of visitors to Champoeg State Park, both garbage can liners at the Butteville Landing were only
half full. See photo beiow.




There was no litter or loose trash to be found in the Landing. Trash or garbage that blows in by the
wind or is carried in by the flow of the river are beyond the control of FOHB, but are picked up during
FOHB’s regular trash cleanup visits. Correspondingly, visits by FOHB Board members confirmed no
people at the Landing the night of Saturday, June 20.

July 4" Weekend - [Previously submitted in Hearings Officer written testimony]

Garbage at the Landing on the morning of July 6 confirms very low usage of the site by the public in the
form of two partially filled garbage can liners that consolidated into less than one fuli liner.




July 12" Weekend - [Previously submitted in Hearings Officer written testimony}

Garbage at the Landing the morning of July 13, again with again with two half full garbage can liners
that consolidated into a single liner.

July 19'" Weekend - [Previously submitted in Hearings Officer written testimony]

Garbage at the Landing the morning of July 20 confirms low public usage,




Garbage Pickup - July 26

Two partiatly full trash liners that consolidate into a single liner less than half full.

Garbage Pickup - August 3

Two partially full trash liners that consolidate into a single liner less than haif full.
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Garbage Pickup - August 10

Two partially full trash liners that consolidate into a single liner less than half full.

Garbage Pickup - August 17

Two partially full trash liners that consolidate into a single liner less than haif full,
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Garbage Pickup - August 24

Two partially full trash liners that consolidate into a single liner iess than half full.

Garbage Pickup - August 31

Two partially full trash liners that consolidate into a single liner less than half full.




Garbage Pickup - September 7

Two partiatly full trash iiners that consolidate into a single liner less than half full.

Garbage Pickup — September 14

Two partiatly full trash liners that consolidate into a single liner less than half full.
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Garbage Pickup -September 21

Two partially full trash liners that consolidate into a single liner {ess than half full.

Garbage Pickup ~ September 28

Two partially full trash liners that consolidate into a single liner less than half full.




Garbage Pickup — October 5

Two partially full trash liners that consolidate into a single liner less than half full.

Garbage Pickup — October 12

Two partially full trash liners that consolidate into a single liner less than half full.




Garbage Pickup — Octcber 19

Two partially full trash liners that consolidate into a single liner less than half full.

Garbage Pickup - October 26

Two partially full trash liners that consolidate into a single liner less than half full.

The weekly accumulated garbage demonstrates that the Historic Butteville Landing is a low use and
low impact site.

it further supports the assertion made in written testimony during the initial Floodplain appeal, thot
the public disturbance and so-called criminal activity reported by the Appellants and able to be
substantiated by the County Sheriff’s Office, was a one-time event tied to general closure of State
and County Parks, leaving the Butteville Landing one of the very few venues still open to the public.
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December 13, 2021 Boatwright Engineering Inc.

2613 12th ST SE, SALEM, OREGON 97302
civil engineers e land surveyors

Brandon Reich 503 363-9225 FAX363-1051

Marion County Planning Dept. |
5155 Silverton Road, NE
Salem, Oregon 97301 g

Re: FLOODPLAIN DEVELOPMENT/GREENWAY PERMIT APPLICATION
Dock & Gangway, Butteville Landing
Buite Street Public Right-of-Way
Willamette River Mile 42.93

Dear Brandon,

Following, you will find responses to items that I anticipate wiil be required by conditions applied to a
favorable decision on the above referenced permit application, These items pertain to the construction
work that would be involved at the site, This work requires certification by a registered professional
engineer.

17.178.050 Conditional use procedures and requirements,

D. Prior to obtaining a building permit. commencing development or placing fill in the
Hoodplain the applicant shall submit a certification from a vegistered civil engineer
demonstrating that a development or fill will not result in an increase in floodplain area
on other properties and will not result in an increase in erosive velocity of the stream
that may cause channel scouring or reduce slope stability downstream of the
development or fill.

I used HEC-RAS version 6.1.0 to model the comparison between the existing flood elevation and
velocity and the resultant flood elevation and velocity that will exist once the proposed improvements
are constructed,

This site is located on the right bank of the Willamette River in north Marion County. To evaluate the
location, I had to determine the base flood elevation and the river flow velocity at river mile 42.93
which is the most upstream point on the proposed dock installation. I obtained LIDAR bare earth
topography from the Oregon Department of Geology and Mineral Industries (DOGAMI)
encompassing both banks of the river from river mile 42.66 to 43.30. I also utilized the cross-section
provided by Flowing Solutions on Sheet 6 of their Butteville Landing River Access plans, dated
5/8/19. All of this data is on NAVD88 datum which I then converted to NGVD29 to match the
standard currently used by Marion County and FEMA.

I did not have any data source for the shape for the Willamette River bottom. I set the bottom
elevations at cross-sections C, D and E, per page 108P of the Flood Insurance Study (FIS) for Marion
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County (FIS No. 41047CV003B), dated October 18, 2019. 1 then looked at the floodway data for the
Willamette River and used the Floodway Width, Floodway Elevation, Floodway Water Surface, and,
the Floodway Cross-Sectional Area from Table 6 in Volume 1 of the FIS study noted above. Using
trial and error calculations of the shape of the river bottom, 1 derived the configuration that matched all
of the parameters of the Floodway Data in said Table 6, with the exception of the Floodway Mean
Velocity. My velocities at the C, D, and E cross-sections were slightly faster. See my Calculations
Chart, attached. The only way to slow the velocity down to meet the FIS numbers would be to enlarge
the cross-sectional area, or change the bank coefficient, which would increase the height of the base
flood elevation. [ chose to leave the velocity at the rate | calculated,

I then checked the 19, 50, and 100-year flood elevations for the associated cross-sections and compared
those to the flood profile (page 108P referred to above). When doing this, all elevations matched
FEMA'’s levels. This gave me the 100-year BFE at river mile 42.93.

The ninety-degree angle of the cross sections, relative to the water flow, finds that the pilings are not in
alignment. They are slightly off, so that the two tallest pilings, located at the north and south ends of
the improvement, and which extend the furthest into the river, are not in line with any other pilings or
components. Some of the shorter pilings, located between the tall end pilings, fall in paired alignment
with the concrete pad/abutment, Other intermediate pilings do not line up with each other, or anything
else, perpendicular to the line of flow. These last two scenarios have a much smaller effect on the
water level than that which the end pilings cause, I did not include the flotation components since they
will rise with the water level. I also evaluated the six trees that were recently removed at the site,
which totaled 8.25 feet of width. 1 found that they were not in the same cross-section as the piling
placements and could not be included in the study area, but would have had some impact on the river
flow,

The cross-sectional area impacted by the pilings at the south end of the project produces a 0.02-foot
increase in vertical elevation of the floodplain surface. This is below the 0.1-foot threshold that
FEMA can monitor. To address the 0.02-foot rise, 1 looked at FEMA's Conveyance Compensation
Analysis which involves removing some material from the same cross section wherein the partial
obstruction from the pilings is located. In this case, excavation will compensate for the pilings and
related improvements to ensure that there is no net rise in the river level at the base flood stage.

Because the tall pilings have the greater impact, their heights and locations establish the end area of the
proposed compensatory excavation, The Conveyance Compensation Analysis calculations
demonstrate that excavation of a 20.0 square foot cross sectional area on the upstream end and a 41.5
square foot cross sectional area on the downstream end will ensure no net rise during a flood. The
proposed excavation across the entire south-to-north length of the dock improvement area will
transition between 20.0 square feet on the south to 41.5 square feet on the north. This will fully
compensate for the impact of the pilings and the concrete dock support being placed. The excavation
will total 41.1 cubic yards, removed to an off-site location, which will meet the FEMA conveyance
calculation requirement for no rise.

The intermediate pilings are shorter in height and the calculatlons show that no compensating
excavation is needed for these.

I certify that the installation of the proposed pilings and the soil removal based on the
Conveyance Compensation Analysis will not produce an increase in floodplain area on other
properties.
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Using the US Army Corps of Engineers' Rule of Thumb for Scour at Vertical Piles for Small Diameter
Piles and the Corps' Scour at Vertical Piles, Scour by Currents-Small Diameter Piles formula, the
limits of potential scouring for the piles at this site, that are located in the main channel, could be 2.0 to
3.5 feet in depth and could extend out from the piling at a 1:1 slope for a maximum radius about the
piling of 2.5 to 4.0 feet. The two piles outside of the main channel, where the flow velocity is less than
2.5 ft/sec, will not produce any scouring.

I certify that this development may cause localized scouring but will not produce channel
scouring and will not reduce slope stability downstream of the development site. The area where
the soil has been removed should resist scouring provided the ground cover has been
reestablished,

17.178.060 Flood protection standards.
In all areas of identified floodplain (which includes all areas of special flood hazard). the following
requirements apply.

J. Floodways. Located within areas of floodplain established in MCC 17.178.030
are areas designated as floodways. Since the floodway is an extremely hazardous
area due to the velocity of floodwaters which carry debris, potential projectiles
and erosion potential the following provisions shall apply in addition fo the
requirement in subsection (1) of this section:

1. Prohibit encroachments, including fill, new construction, substantial
improvements and other development within the adopted regulatory floodway
unless certification by a registered professional civil engineer is provided
demonstrating through hydrologic and hydraulic analyses performed in
accordance with standard engineering practice that the proposed
encroachment shall not result in any increase in flood levels within the
community during the occurrence of the base flood discharge.

2. If subsection (J)(1) of this section is satisfied all new construction and substantial
improvements shall comply with all applicable flood hazard reduction provisions
qffhis section.

3. The area below the lowest floor shall remain open and unenclosed to allow the
unrestricted flow of floodwalers beneath the structure.

Based on my HEC-RAS 6.1.0 modeling of this reach of the Willamette River for the encroachment of
the gangway, dock, and related structures and supports, I can certify that this construction will not
result in any increase in flood level during the occurrence of the base flood discharge. if you require
additional data from my HEC-RAS analysis, please let me know.

The proposed dock and gangplank will float on the water, and the flow of floodwaters will not be
restricted beneath these structures. The proposed concrete abutment at the east end of the gangplank is
not within the floodway.

The information provided in response to 17.178.050 D., above, for the cross-sectional area impacted by
the pilings, along with the Conveyance Compensation Analysis, demonstrates that no net rise shall
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occur due to this construction.

I certify that the installation of the proposed pilings will not produce an increase in flood levels
within the community during the occurrence of the base flood discharge.

The compensatory removal should be done after the winter rains and when the river level is below the
work area. All of the existing riprap in the removal area should be set aside and replaced in the same
area from which it came. A silt fence must be installed prior to any work commencing and maintained
until grass seed has developed to a fully protective groundcover.

The Cross Section shown on Sheet 3 of 3 is at the south tall pier and does not reflect the cross section
where the concrete abutment is located. The concrete abutment shown on this section view is
downstream and is only included to portray the location within the typical river cross section.

Any issues that arise from Marion County Code MCC 17.178.060(C), (D)(1), (E), (F)
are addressed per the letter dated 29 May 2020 from Kelly D. LaFave, PE.

Please contact me if you have any questions.

Sincerely,

Gl bt

Corbey Boatwright, PE

Renewal Date: December 31, 2021

Attachments: Copy of letter from LaFave to Reich, 29 May 2020
FEMA FIRMette
FIS, Marion County, Table 4, Table 6, & Page 108P
HEC-RAS Butteville Dock cross-sections
HEC-RAS 5.0.1 Output Results
HEC-RAS Pre-Dock Output
HEC-RAS Post-Dock Output
Engineering Plans (3 sheets)
Conveyance Calculations

CC:  Ben Williams, president, Friends of Historic Butteville
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MARINE STRUCTURES ENGINEERING, INC.

1004 Commiercial Avenue, #364  Anacortes, WA 98221  (360) 466-8627 Fax: (360) 230-2310

29 May 2020

Mr. Brandon Reich

Marion Planning Department
5155 Silverton Road NE
Salem, Oregon 97301

RE: Floodplain Devetopment/Greenway Permit Case No, 20-003
Dock and Gangway, Butteviile Landing

Butte Street Public Right-of-Way

Willamette River Mile 42.93

Dear Brandon:

Based on the review of the pile supports and gangway pians prepared by me and review of the float
plans prepared by others,

{ certify that the conditions applicable to pile supported, floating dock and walkway structures of
Marien County Code Chapter 17.178, Floodplain Overlay Zone, specifically subchapter 17,178.60 Flood
Protection Standards, sections (C), (D1), (E} and (F) wili be met by the proposed design.

it Is my understanding based on review of the project drawings and discussions with the contractor, that
there will be at least twenty {20} feet of clearance between the proposed float and the existing nearest
downstream float.

Please Iet‘l,\me know if you have any questions or need any additional information.

Sincerely,

MARINE STRUCTURES ENGINEERING, INC,

by L2

Kelly D. LaFave, P.E.
President

Cil A OEC Poin

Quality Engineering for - Manufacturers - Engineers - Contractors
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PROJECT DATA

Project Title: Butteville Dock

Project File : Buttevillelbock.pri

Run Date and Time: 5/3/2020 1:30:28 PM

Project in English units

PLAN DATA

Plan Title: Plan 08
Plan File : p3;\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDock.p08

Geometyy Title: floodplain site adjusted bottom L
Geometry File : p:\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDock.g07

Flow Title : Precondition adj bottom to FEMA
Flow File ; p:\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDock.f£02

Plan Summary Information:

Humber of: Cross Sections = 4 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 4 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum numoer of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Sicpe Method: Average Conveyance
Computaticnal Flow Regime: Suberitical Fiow
FLOW DATA

Flow Title: Precondition adj bottom to FEMA
Flow File : p:\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDock. f02

Flow Data {cfs)

River Reach RS 10 yr 50 yr 100 yr
Willametie R Butteville 43.30 182000 260000 302000



Boundary Conditions

River
Downstream

Willamette R
= 82,8

Willamette R
= 90,7

Willamette R
= 94,1

GEOMETRY DATA

Geometry Title: floodplain site adjusted bottom L

Reach Profile
Butteville 16 yr
Butteville 50 yr
Butteville 100 yr

Upstream

Geometry File : p:\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDock.gD7

CROSS SECTION

RIVER: Willamette R

REACH: Butteville

IRPOT

Description: E Section
Station Elevation Data

Sta Elev

0 105.46
36.08 102.2
49.1 98,05
59.46 94
74.58 88.06
83,57 84
868.42 8i.62
95,61 78

104.61 72,08
110.31 €8.78

115,43 66
121.6 62

420 7.5
787,47 60
820.4 80
944.5 94

Manning's n Values

Sta n Val
0 .07

Bank Stat Left

124.56 787.47

CROSS SECTION OUTPUT Profile #10 yr

£,6. Elev {(ft)
Vel Head (ft)
#.5. Elev (ft)

Crit W.8. (£t)

E.G. Slope (ft/ft)

0 Total {cfs)

Top Width (£t)
Vel Total (ft/s)
Max Chl Dpth (£t)
Conv. Total {efs)
Length Wtd, {ft)
Hin Ch EI (ft)
Alpha

Frctn Loss (ft)

C & E Losa {ft)

R3: 43,30
nurn= 7
Sta Elev Sta Elev Sta Elev
9,09 104,27 11.03 104 11.35 104
38.688 102 43,2 100,36 43.77 100.0%
49,23 98 54.27 26,03 54,34 96
64.46 92.04 64,57 g2 69.54 90.06
14,8 88  7%.51 B6.16 79,91 86
85.37 B3.02 86.34 92,57 87.58 g2
90.19 80.91 92 80.2 92.35 80
96.6 77.35 98,065 76 100.88 T4.54
104.74 72 105,52 71.49 107,64 10.29
111,68 68 112.68 67.43 113,99 66.69
116.26 65.6 116,59 65.45 118.69 64
124,24 60.22 124,58 60 192.4 52
S5G0 7.5 [E14}4] 41.87 702 52
788.886 60.5% 793.05 62 '194.08 62,37
853.4 50 881.9 %6 900 96.6
1018,2 92
num= 3
Sta n Val Sta n Val
124.56 .033 787.47 , G5
Right Lengths: Left Channel Right Coef
1583.2 1636.8 1756.1
83.54 EBlement
0.53 Wt. n-val.
83,00 Reach Len. (ft} 1
Flow Area (sgq ft)
0.000108 Area (sq ft)
182000.00 Flow (cis)
750,540 Top Width {ft)
5,73 Avg. Vel. ({(ft/s)
75,549 Hydr. Depth (ft)
17784260.0 Conv. (cfs)
1637.17 Wetted Per. (£%)
7.50 shear {lb/sq ft)
1.04 Stream Power (1lb/ft s}
0.14 Cum Volume [acre-ft)
0.03 Cum SA {acres)

8ta
30.85
44.12
59,37
€9.68
80.99
8.1
94.2
101.7
108.15
114,67
118.32
294.3
742.8
807.6
917.8

£ Contr,
W1

Left OB
0.070
583.20
428.97
428.97
415,74
39.15
0.97
10,96
40623.9
45.52
0.06
0.086
48.75
4.08

Expan.

Channel
0.033
1636.80
30759,60
30759.,60
180797.10
662,91
5.BB
46.40
17666720.0¢
&75.,21
0.30
1.75
2562.11
49,43

Kniown W5
Enown WS

Known WS

Right OB
0,059
1756.10
545.33
548,33
187,17
48,44
1.43
11.34
76918.8
53.71
0.07
0.10
56.00
5,71




CROSS SECTION OUTEUT

Profile #50 yr

£.6. Elev (ft) 91.74 Element Left OB Channel Right OB
Vel Head (ft) 0.78 Wt. n-Val. .00 0.033 0.050
W.S5. Elev {ft) 90.96 Reach Len, {ft) 1583.20 1636.80 1756.10
Crit W.5. (ft) Flow Area {sq ft} 807.21 36033.63 10314.84
E.G. Slope {ft/ft} 0,000125 Area {sg ft) 867,21 36033.63 1014.84
Q Total {cfs) 260000.00 Flow (cfs) 1023.03  257099.20 1877.83
Top Width (ft) 790.72 Top Width (£t} 57,32 662,91 70,48
Vel Total {ft/s) 6.87 Avg. Vel., (ft/s) 1.27 7,13 1.85
Max Chl Dpth {ft} 83.46 Hydr. Depth (ft) 14.08 54.36 14,40
Conv, Total (cfs) 23258100.0 Conv. (cfs) 91514.6  22998600.0 167980.0
Length Wed. (ft) 1637.59 Wetted Per. (ft) £65.40 675.21 7,21
Min Ch El (ft) 7.50 Shear (1b/sg ft) 0.10 0.42 0,10
Alpha 1.07 Stream Power (lb/ft s) 0.12 2.97 0,19
Frctn Loss (ft) 0.18 Cum Volume (acre-ft) 86,79 2954.26 115,40
C & E Logs {ft} 0.03 Cum SA {acres) 5.550 45.43 8.76
CROSS SECTION QUTPUT Profile #1000 yr

E.G. Elav {ft} 95,32 Element Left OB Channel Right OB
Val Head (ft) 0,93 Wt. n-Val, 0.070 0.033 0.050
W.S, Elev (ft} 94,39 Reach Len. (£t) 1583.20 1636.80 1756.1¢0
Crit W,5. (£t} Flow Area {sg ft) 1019.04 38308.94 1388,29
E.G. Slope {ft/ft) 0.000137 Area (sq £t) 1019.04 38308,94 1386.29
Q Total [cfs) 302000,00 Fiow {cfs) 1443.04 297958.90 2598.01
Top Width (£t} 894.73 Top Width {ft) 66,11 662.91 165.71
Vel Total (ft/s) 7.42 Avg. Vel. {ft/s) 1.42 7.78 1,87
Max Chl bpth (ft) 86.89 Hydr., Depth (ft) 15.41 57.779 B.38
Conv, Total ({(cfs) 25815010. Conv, (cfs} 123351.6 25469580.0 222078.5
Length Wtd. ({(£t) 1637.83 Wetted Per. (ft) 74.84 675.21 175.22
Min Ch El ({ft) 7.50 Shear (1b/sq ft) .12 0.48 0.07
Alpha 1.09 Stream Power {lb/ft s) 0.16 3.77 0.13
Fretn Loss {ft) 0.19 Cum Veolume {acre-ft) 106,87 3123.3: 148,40

C & F Logs {fi) 0.04 Cum SA (acres) 6.20 49,43 11.51

Warning; Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water

surface,

CROS5 SECTION

RIVER: Willamette R
REACH: Butteville R3: 42,99
INPUT
Description: D Sectien
Station Elevaticn Data nunE 100
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 110.01 6.48 1i0.01 6.55 110 6.58 110 6.6 110
6.78 109.98 19.56 1i08.6 23,01 108.26  25.45 108 25.95 107.93
32.85 ic6  36.92 104.83 39.83 104 43,5 102.95 49.84 101.14
53.81% 100 56.1 99,34 60,79 98 62.25 97.58 67.78 96
68,27 95.86 70.96 95.09 73.59 94 74.03 93,82 78.42 92
79.49 91.56 £3.25 20 B4.79 $9.36 88.08 88 89.98 B7.,21%
92.91 86 95,11 85.09 97,74 84 100,18 92,99 102,57 B2
105.2 80,91 107.41 B0 110.2 768.84 112.24 78 115,18 76.78
117.07 76 120.13 74,73 121.9 74 125.07 72,69 126,73 72
128.7 71,18 131.56 70 134.01 68.99 136.39 68 139.61 66,67
141,22 66 145,92 64.05 146,05 64 146.33 £3.88 146.55 63.85
147.74 $3.74 148.83 63,53 156.85 62.4 159.87 62 169 60.€8
173.8% 60 211 28.52  294.3 26  414,3 25.2 525.1 25.2
629,2 28 129 28.06 793.47 60 794,55 60.48 799.77 62
798,61 62,04 807.67 64 820,15 67.16 B23.47 68 830.91 70
841.29 74 851.68 78 856,88 80 8%7.06 8C.07 B57.98 80.22
866.14 81.52 874.77 82 B68B.63 g2.76  911.1 84 930.42 85,06




935,17
965.32
964.79

Bank Sta: Left

CROSS SECTION QUTRUT

86 936.33
91.92 965.68
96 989,73

Manning's n Values

Sta n Val Sta
0 07 173,81

Right

173.81 793.47

86.22
92
97.11

945
965
293

nuR=
n Val
033 793
Lengths: Le
316

Profile #10¢ yr

E.G, Elev (f£t)
Vel Head (ft)
W.S, Elev (ft)
Crit W.5, (ft)
E.G. Slopes {ft/ft)
Q Total {ofs)

Top Width (ft}
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total {ctfs)
Length Wwtd. (ft}
¥in Ch El (ft)
Alpha

Frctn Loss (ft)

C & B Less (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft}

Vel Head {(ft)

W.8. Elev (ft)
Crit W.S5. (ft)
E.G. Slope (ft/ft)
O Total {cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth {(ft)
Conv. Tctal {cfs}

Length Wtd. {ft)
Hin Ch El (ft)
alpha

Frotn Loss (ft)
€ & E Loss (ft)

CROSS SECTION OUTPUT

F.G. Elev (ft)

Vel Head {ft}

W.S. Elev (£t)
Crit W.5. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width [ft)

Vel Total (ft/s)
Max Chl bpth (ft)
Conv. Total {cfs)

Length Wtd. {ft)
Min ch El {ft)
Alpha

Fretn Loss (ft)
C &t B Loss (ft)

CROES SECTION

83.37
0.45
82.92

0.000073
182000,900
791,21
5.15
57.72
21267500,
316.40
235,20
1.08
0.02
0,00

Profile #50 y

91.53
0.67
9G. 46

0.000083
260000.900
878.75
6,19
65,66
26995760,
316,40
25.20
1.13
0.03
.00

Profile #100

95.09
0.80
94,28

0.060103
302¢00.00
903.52
6.70
69.08
29665940.
316,40
25.20
1.15
2.03
0.00

0

r

vr

.36 88 949,91
.84 92.03 975.09
.89 98 1002.24
3

Sta n val

.47 .05

£t Channel  Right

.3 316,4 3i6.8

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area {sg ft)
Area (sq £t)
Flow {(cfs)
Top Width (ft)
Avg. Vel. {ft/s)
Hydr. Depth (ft)
Conv, {(cfs)
Wetted Per, {ft)
Shear (lb/sq £t}

Stream Power {1b/ft s)
Cum Volume {acre-ft)

Cum SA {acres)

Element

Wt. n-val.

Reach Len, {ft}

Flow Area (sg £t}

Area (sq ft)
Flow (cfs)

‘fop Width (ft)

Avg., Vel., {ft/s)

Hydr. bepth (£t}
Conv, {cfs)

Wetted Per. (£t}

Shear (lb/sq ft)

Stream Power (lb/ft =)
Cum Volume (acre-ft)

Cum S& {acres}

BElement
Wt, n-Val.
Reach Len, (fk)
Flow Area f{sg £t)
Area (sg ft)

Flow {cfs)
Top Width {ft)
Avg. Vel, {ft/s}

Hydr. Depth {£ft)
Conv, {cfs)
Wetted Per. (ft)
Shear {(lb/sq £t}

Stream Power (lb/ft s)
Cum Volume [(acre-ft}

Cum SA {acres)

88.89 955,54
978.32

98.9 1002.6

Coeff Contr.
.1

Left OB
0.670
316.30
1014.12
1914.12
1022.74
73.47
1,01
13.80

139511.7
77.53
0.06
0.06
22,53
2,04

Left 0B
0.670
316.30
1673.45
1673,45
2264 .47
92,63
1,35
18.907

235120.0
98,27
0.10
0.13
41.71
2.82

Left OB
0.070
316.30
2004.83
2004.83
3049.82
106.91
1,52
19.87

299780.5
107.23
0.12
0.18
51.91
3,17

30
$4.69
sg.98

Expan.
.3

Channel
0.033
316.40
33401.13
33401.13

178979%.50

£19.66
5.39
53.80

21031400.0

638.74
0.24
1.29

1356.67
25.34

Channel
0.033
316,40
38320.38
38320.38
254679.30
619,66
6.65
61.84
26443320.0
638.74
0.35
2.31
1557.31
25,34

Channel
0.033
316.40
40442, 36
40442.36
294295.30
619,66
7.28
65.27
28928580.0
638.74
0.41
2.98
1643.74
25.34

Right OB
0.050
316.80
909.23
909,23
997.74
98.09
1,10
9,27
116590.5
101.45
0.04
0.04
26.60
2.76

Right 0B
0.050
316.80
2040.36
2040.36
3056.19
166.45
1.50
12.26
317323.%
170.43
0.07
0.10
53.82
3.98

Right OB
0.050
316.80
2639.12
2639,12
1654.92
162,95
1.76
14,43
457568.7
ig7.28
0.09
0.16
66.22
4.48




RIVER; Willamette R
REACH: Butteville RS: 42,93
INPUT
Pescription: Upstream Face of DNock
Station Elevation Data num= 73
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
0 104.14 4,34 103,73 22.37 102 23.41 102 29,9 101,36
30.63 101.32 45,05 100 53.06 99,14 62,22 98 63.11 98
63,66 97.63 66.99 96 71,06 94 75.13 92 79.2 90
83.27 88 87.34 86 87.B2 85,77 90.85 84 94.29 82
97.6 80 101.05 78 104.51 76 107,98 74 111,44 72
114.9 70 114.9%4 69,98 121,01 66 124.06 64 127.33 62.35
127.81 62 128.85 61.47 131.25 60 170 26.52 294.3 25.3
414.3 25.1 525.1 25,1 680 26.15 703,68 43.38 729,2 46,47
735,26 47,34 745,49 51.32 750.0%5 53.89 760.64 57.56  763.5 59.8
763.63 60 776.59 70.01  777.5% 6g.41 785,38 69,7 186,02 T0.5%
796,82 71i.4 806.08 74.4% 810.33 75.46 819.71 76.78 828,27 78.93
834.82 79.7 840,189 Bl.311 $47.82 82,71 859,14 84.92 B64,18 85,61
880.6 89.7 885.18 80.96 £98.11 94 911,16 96 923,22 98
937.25 100 945.28 102 948,35 102.11 870,48 102,44 971.36 102,39
978.01 102 998.15 102 989,16 162
Manning's n Values nym= 3
Sta n Val Sta n Val Sta n Val
0 W07 131,25 .033 763.63 05
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
131.25 763.63 1404 1426 1448 1 3
CROS3 SECTION QUTPUT Profile #10 yr
E.G. Elev (ft) £83.34 Elemant Left OB Channel Right OB
Vel Head (ft) 0.44 Wt. n-Val. 0.070 0.033 0.050
W.S, Elev {(ft) 82.91 Reach Len. (It) 1404.,00 1426,00 1448.00
Crit w.S8. (ft) Flow Area {sqg ft) 439,17 33592.04 767.75
E.G. 8lope {ft/ft) 0.gooo72 Area (sqg ft) 439.17 33992.04 767.75
Q Total {cfs) 182000.00 Flow (cfs) 361,89 180838.00 800C.15
Top Width (fE) 755.90 Top Width {ft} 38.52 632,38 85.01
Vel Total (ft/s) 5,17 Avg. Vel, {ft/s) 0.82 5.32 1,04
Max Chl Dpth (£t} 57.81 Hydr. Depth (ft) 11.40 53.75 9.063
Conv. Total (cfs) 21462150.0 Conv. (cfs) 42675.1  21325120.0 94356.5
Length Wwtd. (ft) £426.03 Wetted Pexr, (ft) 44,84 653,62 91.29
Min Ch E1 (ft} 25,10 Shear {lb/sq £t} .04 0.23 0.04
Alpha 1.06 Stream Power (1b/ft s) G.04 1.24 0.04
Fretn Loss (ft) 0.10 Cum Volume {acre-ft) 17.25 1:111.91 20.50
C & BE Loss (ft) 0.00 Cum SA (acres) 1.63 20.79 2.09
CROSS SECTION OQUTPUT Profile #50 yr
E.G, Elev (ft) 91.50 Element Left OB Channel Right OB
Vel Head {ft) 0.66 WL, n-~Val, 0.070 0.033 9.050
W.5. Elev {ft} 90.84 Reach Len. (ft) 1404.00 1426.00 1448.09
crit w.s5. {ft) Flow Area {sq ft) 802,80 39007.9%9 1597, 43
E.G. Slope (ft/ft) 0.000G692 Area (sqg £t) 802.80  39007.99 1597.43
Q@ Total {cfs) 260000.00 Flow (cfs) 898.88 256660.70 2440.39
Top Width {(ft) 807.24 Top Width {ft} 53,75 632,38 121,18
Vel Total {(ft/s) 6.28 Avg. Vel. {ft/s) 1.12 6.58 1.583
Max Chl Dpth (ft) 65.74 Hydr. Depth (ft) 14,93 61,68 13,19
Conv. Total (cfs) 27172790.0 Conv. (cfs) 93942.1 26823710.0 255045.8
Length wtd. (ft) 1426.906 Wetted Per. (ft) 62,03 653,62 128.28
Min Ch El1 {ft) 25,10 Shear (1b/sg ft) 0.07 0.34 0.07
Alpha 1.08 Stream Power {lb/ft s) 0.08 2,24 ¢.11
Frectn Loss (ft) 0.13 Cum Volume (acre-ft} 32.72 1276.47 40.5%
C & E Lpss (ft} 0.G0 Cum SA (acres) 2.2% 20.7¢% 2.94
CROSS SECTION OUTPUT Profile #100 yr
E.G. Elev (ft) 95.05 Element Left OB Channel  Right OB




Vel Head (ft) 0.80 Wt, n-val. 0.070
W.5. Elev (ft) 94.26 Reach Len. (ft) 1404 .00
Crit W.S5, (ft} Flow hrea {(sg ft) 998,49
E.G. Slope (ft/ft) 0.000103 Area (sgq ft) 998,49
Q Total (cfs) 302000.00 Flow {cfs) 1264.90
Top Width (£fE) 629,24 Top Width (ft) 60.71
Vel Total (ft/s} 6.83 Bvg. Vel. (ft/s} 1.27
Max Chi Dpth (fL) 69.16 Hydr. Depth {(ft} 16.45
Conv. Total (cfs) 29826480,0 Conv. {cfs) 124825.5
Length Wtd. (ft) 1426.08 Hetted Per, [ft) 69,78
Min Ch E1 (Lt} 25,10 Shear (ib/sq ft) 0.09
alpha 1.1¢ Stream Bower {lb/ft s) 0,12
Fretn Loss (ft) 0.15 Cum Volume (acre-ft) 41.01
C & B Loas {£t) 0.00 Cum SA (acres) 2.58
CROSS SECTION
RIVER: Willamette R
REACH: Butteville RS: 42,66
INPUT
Description: € section
Btation Elevation Data num= 56
Sta Elev Bta Elev Sta Elev Sta Elev 5ta
0 98.73 B.85 96 15,33 94 21.82 92 34.8
38.86 86.75 41.29 -1 47,78 8¢ 54,26 82 60.75
60.82 80 68,07 78.3 68.78 78 69,39 77,84 69,51
69,82 i) 71.07 17.32 75.18 16 75.8 75.79 81,09
86.94 72 82,2 70 10i,89 66 102.82 65.62 106,55
111.01 62.2 111.05 62 111.25 £1.88 113,92 60,22 114.31
187 29.5 294.3 25.5 414,3 25.1 525.1 25.1 629.2
705 29,06 751,96 60 759,12 64 766,29 6B 773.45
180.61 76 787.78 80 794.94 84 802.1 88 810.0¢9
813.49 93.66 B14.93 94 823.48 96 832,03 98 846,12
854,84 103.34 859.57 163.4 875.15 103.03 g77.1 193.05 8B81.32
894.09 102,64
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .07 114,31 033 751.96 .08
Bank Sta: Left Right Cosff Contr, Expan.
114,31 751.96 .1 .3
CROSS SECTION OUTPUT Profile #10 yr
E.G. BElev {ft] B83.24 Element Left OB
Vel Head (ft} 0.44 Wt. n-Val, 0,070
W.5. EBlav {ft} 82,80 Beach Len. {ft}
Crit W.S. {ft} 41,60 Flow Area [(sgq ft} 631.26
E.G. Slope (ft/ft} 0.000072 Area (3q ft) 631.26
Q Total {cfs) 182000.00 Flow (cfs) 508.62
Top Width (ft) 741,12 Top Width (ft) 62.64
Vel Total {ft/s} 5.19 avg. vel, (ft/s) 0.81
Max Chl Dpth ({(ft) 57.7Q Hydr. Depth (ft) 10.08
Conv. Total (cfs) 2%1402630.0 Conv. (cis) 59812,1
Length Wwtd. (ft) Wetted Per. (ft) 66.94
Min Ch El {ft) 25,10 Shear (lb/sq ft) 0.04
Alpha 1.05 Stream Power (1b/£t s) 0.03
Frcin Loss (ft) Cum Volume {acre-It}
C & B Loss (£t) Cum SA (acres)
CROSS SECTION OUTPUT PBrofile #50 yr
E.G. Elev (ft) 91,37 Element Left OB
Vel Head (£ft) 0.67 Wt. n-vVal. 0.070
W.S, Elev (ft) 0,70 Reach Len. (ft)
Crit w.5, (ft) 45.71 Flow Area (sg ft) 1227.34

0.033 0.050 :
1426.04Q 1448.00 :
41170,.18 2036.18
41170.18 2036.18
297147.70 3587.41
632,368 136.15
7.22 1.76
65.10 14.96
29347250,0 354303.¢
653,62 143.72 ;
0,40 0.09
2,91 0.16
1347.35 51.22
20,79 3.32
Elev
R
80
77.81
74
64
60
26 |
72
92
102
102,91
Channel Right OB
0,033 G.050
33939,06 465.47
33939.06 465,47
180%47.10 544,29
637.65 40,83
5.33 1.17
53.23 11,40
212'18810.0 64006.9
653,21 46,77
0.23 0,04
1.25 0.05
Channel  Right OB
0.033 3,050
38976,49 844,66



E.G. Slope (ft/ft)
Q Total ({(cfs)

Top Width (ft)

vel Total (ft/s)
Max Chl Dpth {(ft)

Conv., Total (cfs}
Length wtd. (f:}
Min Ch EY (ft)
Alpha

Fretn Loss (£t}
C & B Loss {ft)

CROSS SECTION OUTPUT

E.G. Elev (Lt}
Vel Head {(ft}

W.5. Elev (ft}
Crit W.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs}

Top Width (ft)
Vel Total {(ft/s)
Max Chl Dpth (ft)

Conv., Total (cfs}
Length wWtd., (ft)
Min Ch El1 {ft)

Alpha
Frctn Loss (ft)
C & E Loss (ft)

SUMMARY OF MANNING'S
RiveriWillamette R
Reach
Butteville
Buttewille

Butteville
Butteville

0,000092
260000.00
781,45
6.33
65.60
27084710,

25.190
1.07

Profile #1060

94.91
0.81
94.10
47.66
0.000103
302000.00
800,35
6,91
69.00
29710820.

25.1¢
1.09

N VATLUES

River Sta.

43.3¢
42.99
42,93
42,66

SUMMARY OF REACH LENGTHS

River: #illamette R

Reach

Butteville
Butteville
Butteville
Butteville

River Sta.

43,30
42.99
42.93
42.66

Area (sq £t) 1227.34
Flow (cfs) 13858.35
Top Width (ft} 88,27
Avg. Vel., (ft/s) 1.13
Hydr. Depth (ft) 13.90
0 Cony. {cfs) 144710.2
Wetted Per. (ft) 93.76
Shear (lb/sg ft) 0,08
Stream Power (lb/ft s) 0.09
Cum Volume {acre-ft)
Cum SA {acres)
yr
Element Left OB
Wt, n-Val. 0.070
Reach Len. {ft)
Flew Area (sq ft) 1546.22
Area (sqg ft) 1546.22
Flow {cfs) 2000.54
Top Width (ft) 99,30
avg. Vel. (ft/s) 1.29
Hydr. Depth (ft) 15,57
0 Conv, {cfs) 196813.8
Wetted Per. (£t) 165.30
Shear (lb/sq ft) 0.09
3tream Power (lb/ft s) 0.12
Cum Volume (acre-ft)
Cum SA (acres)
nl n2 n3
.07 L033 .05
.07 .033 05
.07 033 05
07 ,033 .05
Left Channel Right
1583.2 1636.8 1756.1
316.3 316.4 316.8
1404 1426 1448

SUMMARY OF CONTRACTION AND EXFANSION COEFFICIENTS

River: Willamette R

Reach

Butteville
Butteville
Butteville

River 5ta.

43.30
42.9%
42.93

Contr.

Expan.

.3
.3
.3

38976.49
237257.50
637.65
6.60
61.13
26799020.0
653.21
0.34
2.27

Channel
0.033

41144.50
41144.50
298121,30
637.65
7.25
64,53
29329240.0
653.21
0.41
2.94

844 .66
1353.35
55.53

1.60
15.21
140981.4
63,46
g.08
0.12

Right 08
0.9050

1445.34
1045.34
1878.14
63.40
1.80
16.489
184771.5
72.07
0.09
0.17




Butteville 42,66 .1 .3

Profile Output Table - Standard Table 1

Reach River Sta Profile Q Total Min Ch El
Elev E.G. Slope Vel Chnl Flow Area Top Width  Froude
{cfs) (ft)
{£1} (EL/£t) (ft/s} (sq £t) {fr)
Butteville 43,30 10 yrx 182000,00 1,50
83,54 0.000105 5,88 31737.90 75C.50
Butteville 43.30 50 yr 260000.00 7.50
91.74 0.000125 T.13 37855.68 19G,72
Butteville 43.30 : 100 yr 302000.00 7.50
95.32 0.000137 7.78 40716.27 894,73
Butteville 42,99 10 yr 182000.00 25,20
83.37 {.,000073 5.39 35324.48 791.21
Butteville 42.99 50 yr 260000.00 25.20
91.53 0.000093 6.65 42034.18 878.75
Butteville 42,99 100 yr 302000.00 25.20
85.08 0.006103 7.28 45086.30 203,52
Buttevilile 42,93 10 yr 182000.00 25,10
83.34 0.000072 5.32 35198.96 755,90
Butteville 42,93 50 yr 260000, 00 25.30
91.50 0.000092 §5.58 41408.23 807.24
Butteville 42.93 100 yr 302000, 00 25,10
95.05 0.000103 1.22 44204.84 B29.24
Butteville 42.66 10 yr 182000.00 25.19
83.24 0.00G072 5,33 35035.79 741.12
Butteville 42.66 50 yr 260000.00 25,10
91.37 0.000092 6.60 41048.49 781.45
Butteville 42.66 100 yr 302000.00 25,10

94.91 0.0006103 T.2% 43736.06 800.35

W.S., Elev
# Chl
{fL}

83.00
0.15%

90.9¢6
0.17

94.39
0.1%

82.92
0.13

90.86
0.15

94.28
0.16

82.91
0.13

90.84
0.15

94.26
0.16

82.80
0.13
90.70

94,10

Crit %,S. E.G.

(£t)

41.69
45,71

47.66

\
i
‘
<
4
{



WITH DOCK

HEC-RAS HEC-RAS 6.1.9 September 2021
U.S. Aray Corps of Engineers
Hydrologic Engineering Center
689 Second Street
Davis, California

X X XXXXXX 00X XXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

KAXKARN  XXXX X XXX 0K XXAKXK XXX
X X X X X X X X X
X X X X X X X X X X
X X XXX OO X X X X XXX

PROJECT DATA

Project Title: Butteville D Lan UpSt
Project File : ButtevillebockLan.pr}

Run Date and Time: 12/13/2021 9:32:07 AM

Project in English units

Project Description:
Upstream Face of Dock

PLAN DATA

Plan Title: Plan 14

Plan File

pi\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevillebockLan,pld

Geomatry Title: floodpiain+dock site adjusted bottom L
Geometry File ! p:\2020 Small Jobs\Butterviile Landing\HEC-RAS\ButtevilleDocklan,ges

Flow Title
Flow File

Precondition ad] bottom to FEMA
p:\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDockLan.fo2

.
’
.
H

Plan Description:
case with 12" piler upstream

Plan Summary Information:

Number of:

Cross Sections = 4 Multiple Openings = o
Culverts = a Inline Structures = 4
Bridges = @  Lateral Structures = 2]

Computational Information

Water surface calculation tolerance = .01
Critical depth calculation tolerance = 6,01
Maximum number of iterations = 2
Maximum difference tolerance = 8.3
Flow tolerance factor = 9,601

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Suberitical Flow

FLOW DATA




Flow Title: Precondition adj bottom to FEMA
Flow File : p:\2820 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDockLan.f@2

Flow Data {cfs)
River feach RS 12 yr 5@ yr 100 yr
Willamette R Butteville 43,30 182606 260008 302000

Boundary Conditions

River Reach Profile Upstream Bownstream

Willamette R Butteville 18 yr Known WS = 82.8
Willamette R Butteville 58 yr Known WS = 50.7
Willamette R Hutteville 108 yr Known WS = 94.1

GEOMETRY DATA

Geometry Title: floodplaln+dock site adjusted bottom L
Geometry File : p:\2020 Small Jobs\Butterville Landing\HEC-RAS\ButtevilleDockLan.ges

CROSS SECTION

RIVER: Willamette R

REACH: Butteville fis: 43.30
INPUT
Description: E Section
Station Elevation Data fum= 77
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 195.46 9,09 104.27 11.63 84 11,35 184 30.85 102,58
36.08 12,2 38.88 182 43,2 100,36 43.77 108.69 44,12 ieo

49,1 98,05 49,23 58 54,27 96,03 54.34 96 59,37 94.03
59.46 94 64.46 92,84 64,57 92 69.54 99.866 69,68 9B
74.58 88,08 74.8 88 79,51 86.16 79.9% 86 86,99 85.52
83,57 84 85.37 g83.e2 86,34 B2.57 §7.58 82 B&,1 B1.78
88.42 81.62 96,19 80.91 92 89,2 92.35 1] 94.2 78.93
95.61 78 96,6 77.35 9B8.65 76 100.88 74.54 101.7 74

104,81 72,09 104.74 72 185.52 71.4% 107,64 70,295 108.15 70
116,31 68.78 111.88 68 112.68 67.43 113,99 66.69 114.67 66.37
115.43 66 116,26 65.6 116.59 65.45 118.69 64 119.32 63,57
121.6 62 124.24 60,22 124.56 69 192.4 52 294.3 42
425.5 7.5 500 7.5 600 41.87 792 52 742.8 54
787.47 60 78K.86 60,5 793.e5 62 794,08 62.37 807.6 78
828.4 8%  853.4 99 BBl1.9 96 900 86.56 917.8 96
944.5 o4 1018.2 92
Manning's n Values nums 3
Sta n Val Sta n val Sta n Val
) .97 124.56 .833 7B7.47 .85

Bank Sta: Left Right Lengths: Left Channel Right Coeff Comtr.  Expan.
124.56 787.47 1583,2 1636.8 1756.1 W1 .3

CROSS SECTION DUTPUT Profile #10 yr

E.G. Elev {ft) 83.55 Element Left 0B Channel  Right CB
Vel Head (ft) 0.54 W, n-Val. 8.9870 8.033 0.050
W.S. Elev {ft) B3.01 Reach Len, (ft) 1583,20 1636,89 1756.10
Crit W.5. (ft) Flow Area {sq ft) 429.29  30679,11 545,72
E.G. Slope (ft/ft) 9.000196 Area (sg ft) 429,29 30670.11 549.72
G Total (cfs) 182060.00 Flow {cfs) 418,06 180790.45H 791,55

Top Width (ft) 756.54  Top Width (ft) 39,17 662,91 48.46




Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (¢fs)
Length Wtd, (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss {ft)
C & E Loss (ft)

5.75
75.51
17702066.9

1637.17
7.59
1.04
0.14
2.3

CROSS SECTION OUTPUT Profile #56 yr

E.G., Elev (ft)
Vel Head {ft)
W.5, Eley (ft)
crit w.s. (ft)
E.G. Slope {ft/ft)
Q Total {cfs)
Top Width (ft)
Vel Total (ft/s}
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Fretn Loss (i)
C & E Loss {ft)

CROSS SECTION OUTPUT Profile #1868 yr

E.G, Elev (ft)
Vel Head (ft)
W,.S5. Elev (ft)
Crit W.S. (Ft)
E.G. Slope (ft/ft)
Q Total {cfs)

Top Width {ft)
vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total {cfs)
Length wWtd. (ft)
Min Ch El (ft)
Alpha

frctn toss (ft)

C & E Loss (ft)

21.76
8.79
$0.97

0.€80126
260060.00
790.81
6.88
83.47
23170980.9
1637.68
7.50
1,087
@.138
0.83

95.34
2.93
94.41

0.000138
302000, 00
895,96

7.43
86.91
25727040, 9
1637.84
7.50
1.69
6.19
8.84

Avg. Vel, {ft/s)
Hydr. Depth (ft)

Conv, (cfs)
Wetted Per. (ft)
Shear {1b/sq ft)
Stream Power (lb/ft s}
Cum Volume {acre-ft)
Cum SA {acres)

Element
Wt. n-val.
Reach Len. {ft)
flow Area {(sq f%)
Area (sq ft)
Flow (cfs)
Top wWidth (ft)
Avg. Vel., (ft/s)
Hydr. Depth (ft)
Conv. {cfs)
Wetted Per. (ft)
Shear {lb/sq ft)
Stream Power {1b/ft s)
Cum Volume (acre-ft)
Cum SA {acres)

Element
Wk, a-Val,

Reach Len. (ft)
Flow Area (sq t)
Area (sq ft)

Flow (cfs)

Top Width (ft)
Avg. Vel, (ft/s)
Hydr. bepth (ft)

conv. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power {1b/ft s)
Cum Volume {acre-ft)
Cum SA (acres)

Warning: Divided flow computed for this cross-section.

warning: The cross-section end points had to be extended vertically for the computed water surface,

CROSS SECTION

RIVER: Willamette R
REACH; Butteville

INPUT
Description: D Section
Station Elevation Data

Sta Elev Sta
e 110.01 6.4R
6.78 109.98 19.56
32,85 106 36,92
53,81 108 56.1
68.27 95.86 79,96
79.49 91.56 83.25
92,91 g6 95.11
10%.2 80,91 167.41

8.97
le.96
40662.6
45.54

0.06

0.06
48.78

4.68

Left 08
0.670
1583.20
867.96
807.96
1028.69
57,36
1.27
14,09

91622.4
65.44
a.10
e.12
86.85
5.55

Left CB
¢.a70
i583.20
1020.11
19268.11
1449.94
66.15
i.42
15,42

123518,3
74,88
@.12
.17
166.95
6.20

RS: 42,99
Nim= 100
Elev Sta Elev Sta Elev Sta
116.61 6.55 118 6.58 118 6.6
1¢8.6 23.01 108.26 25,45 108  25.95
184,83 39,83 124 43.5 182.95 49,84
99.34 60.79 98 62.25 97.58 67.78
95,05 73.5% 94 74.83 93.82 78.42
98 B4,72 89,36 88.08 88 89,98
85.69 97.74 84 108.18 82,99 102.57
38 110.2 78,84 112.24 78 115,18

5.89 1.44
46.27 11.34
1758441¢.0 76989.8
675.82 53,73
0.30 0,97
1.77 .10
255988 56.04
49.4) 5.72
Channel Right 08
0.833 8,050
1636.80 1756.10
35947,40 1015.76
35947.4¢ 1015.76
257¢85,28 1886,71
662.91 70.55
7.15 1.86
54.23 i4.4@
22911210.9 168141.8
675.62 17,27
.42 2.10
2,99 0.19
2952.07 115.51
49.41 8,76
Channel  Right 0B
8.033 ©.850
1636.88 1756.10
38224.77 1396,97
38224.77 1396.97
297939,20 2616.93
662.91 166,08
7.79 1.88
57.66 B.38
25381160.8  222421.7
675.82 175.53
8.49 8,87
3.89 @.13
3121.19 149,58
49.41 11,82




117.07 76 120.13 74.73 121.9 74 125,87 72,69 126,73
128,7 71.18 131,56 76 134,01  68.99 136.39 68 139.61
141,22 66 145,92 64,85 146.€5 64 146,33 63,88 146.55
147.74 63.74 148.8% 63.53 156,85 62.4 139.67 62 169
173.81 1] 211 28.52 294.3 26  414.3 25.2 525.1
629.2 26 729 28,086 793.47 60 794.55 6B.48 799.77
799.91 62.94 B8O7.67 64 B26,15 67.16 B823.47 68 832.91
841,29 74 B851.68 78 856.88 8@ B57.86 80.07 857.98
866.14 81,52 874,77 82 888.63 82.76 911.1 84 939.42
935.17 86 936,32 86.22 945.36 88 949,91 88.89 955.54
965,32 91.92 965.68 92 965.84 92,03 975.09 94 978.32
984,79 96 989,73 97.11 993.8% 98 1082.24 98.9 1002.6
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
2 .@7 173.81 L0833 793.47 05
Bank Sta: teft Right Lengths: Left Channel  Right Coeff Contr,
173.81 793.47 316.3 316.4 316.8 o1
CROSS SECTION OUTPUT Profile #10 yr
E.G. £lev (ft) 83.38 Element Left OB
Vel Head (ft) 0.45 Wt, n-val. ©.070
W,S, Elev {ft) 82.93 Reach Len. (ft) 316,30
Crit W.S. () Flow Area (sq ft) 1814,84
E.G. Slope (ft/ft) 9.000073  Area (sq ft) 1014.84
Q¢ Total (cfs) 182000.00 Flow (cfs) 1823,41
Top Width (ft) 791.42 Top Width {Ft) 73.49
vel Total (ft/s) 5.15 Avg. vel, {ft/s) 1.01
Max Chl Dpth (Ft) 57.73 Hydr. Depth {ft) i3.81
Conv. Total {cfs) 21274880,0 Conv, (cfs) 119627.1
Length Wtd. (ft) 316.48 Wetted Per. (ft) 77.55
Min Ch E1 (ft} 25,2¢ Shear (lb/sq ft) 8.05
Alpha 1.e8 Stream Power (1b/ft s) 0.06
Fretn Loss (ft) Q.02 Cum Volume {acre-ft) 22.54
C & E Loss (ft) 0.60 Cum SA {acres) 2,84
CROSS SECTION OUTPUT Profile #50 yr
E.G. Elev (ft) 91,55 Element Left OB
vel Head (ft) @.67 wt. n-val. 8.079
W.S, Elev (ft) 96. 88 Reach Len, {(ft) 316,36
Crit W.5. (ft) Flow Area {sq Ft) 1674,87
E.G. Slope {(ft/ft) 0.6e0093 Area (sq ft) 1674,87
Q Total (cfs} 260008, 00 Flow {cfs) 2266,08
Top Width (ft) 878,86 Top Width {ft) 92.67
Vel Total (ft/s) 6.18 Avg. vel. (ft/s) 1.35
Max Chl Dpth {ft) 65.68 Hydr, Depth (ft) 18,97
Conv. Total (cfs) 27007520,0 conv. (cfs) 235388,7
Length wtd. (ft) 316.49 Wetted Per. (ft) 98.3%
Min Ch El (ft) 25,20 Shear {1b/sq ft) @.18
Alpha 1.13 Stream Power (1b/ft s) 6,13
Fretn Loss {fh) 0.03 Cum Volume (acre-ft) 41.73
C & £ Loss (Ft) 0.00 Cum SA {acres) 2,82
CROSS SECTION OUTPUT Profile #1689 yr
£.G. Elev (ft) 95.11 Element Left OB
Vel Head (ft) B.88 wWt. n-val. 0.070
W.5. Elev (ft) 94,36 Reach Len, (ft) 316.30
Crit W.5. (ft) Flow Area {sq ft) 2066.72
E.G. Slope {ft/ft) 9.080103 Arga (sg ft)} 286,72
Q Total (cfs) 302060,00 Flow (cfs) 3052,14
Top Width (ft) 983.65 Top Width {ft)} 190,95
vel Total (ft/s} 6.786  Avg. Vel, {ft/s) 1,52
Max Chl Dpth (ft) £9.10 Hydr, Depth {ft) 19,88

72
66.67
63.85
60,68
25.2
62
70
86.22
85.06
99
94,69
98.98
Expan.
.3
Channel  Right 08
9,033 2.850
316.40 316.80
33487.21 91g,20
33487.21 91¢,20
179978.50 995.03
619.66 98,27
5.39 1.10
53,91 9,26
21037790.0 116660.1
638.74 101,62
0.24 .04
1.29 6.64
1356.00 26.61
25.32 2.76
Channel  Right 0B
@.033 9,05¢
316.40 316,80
38329,87 2042,91
38329,87 2042,51
254673.70 3968,27
619.665 166.53
6.64 1.50
61.86 12.27
26454240.,0  317886.2
638.74 178.51
0.35 .87
2.31 0.10
1556.56 53.86
25,32 3.98
Channel  Right 08
£,033 0.050
316.40 316.88
40453 ,98 2642.55
48453.96 2642.55
294286.70 4661.15
619.66 183.84
1.27 1.76
65.28 14,44




Conv. Total (cfs) 29701010.9 Conv. {cfs) 300170.5
Length wtd. (ft) 316,41  wetted Per, {ft) 107.28
Min Ch EL {ft) 25,20 Shear {ib/sq ft) e.12
Alpha 1,15 Stream Power (lb/ft s) @.18
Frctn Loss (Ft) e.04 Cum Volume (acre-ft) 51.94
C & E Loss (ft) 8,08 Cum SA (acres) 3.17
CROSS SECTION
RIVER: Willamette R
REACH: Butteville RS: 42,93
INPUT
Description: Upstream face of Dock
Station Elevation Data num= 73
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 104.14 4,34 103.73 22,37 192 23,41 102 29.9
38.63 101.32 45,05 6@ 53,86 99.14 62.22 98 63.11
63.66 97.63 65.99 96 71,86 94 75,13 92 79,2
B3.27 B8 B7.34 86 87.82 85,77 90.85 84 94.29
97.6 88 181.95 78 1e4.51 76 197,98 74 111.44
114.9 70 114.94 69,98 121,91 66 124.06 64 127.33
i27.81 62 128.85 61.47 131,25 1) 176 26.52 294.3
414.3 25.1  525,1 23.1 680 26,15 703.68 43.38 729.2
735.26 47.34 745.49 51,32 759,65 53.8% 760.64 57.56 763.5
763.63 68 776.59 79.91 777.55 6B.41 785.38 69.7 786.62
796.82 7i.4 886,88 74.49 818,33 75.46 819,71 76.78 828.27
834,82 79.7 840,199 81,11 847.62 82,71 B59.14 84,92 864,18
880.6 89.7 885.18 90.96 898.11 94 911,16 95 923,22
937.25 100 945,28 182 948.35 102.11 970.48 162.44 971.36
978,01 192 998.15 182 999.16 102
Manning's n Values num= 3
Sta n Val Sta n val Sta  n Val
] .87 131.25 .033 763,63 .05
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr.
131,25 763.63 1464 1426 1448 .1
Blocked Obstructions num= 1
Stal StaR Elev
781.5 Te4.5 108
CROSS SECTION QUTPUT Profile #10 yr
E.G. Elav {ft} 83.35 Elenent Left 0B
Vel Head (i) 9.44 Wt. n-vVal. 0.070
W.5. Elev (¥t} 82.91 feach Len, {ft) 1484, 00
crit W.5. (¥} Flow Area (sq ft) 439,47
E.G. Slopa (Fft/ft) 0.080084 Area (sq ft) 439.47
Q Total (cfs) 182000.68  Flow (cfs) 390.96
Top Width (Ft) 754.96 Top Width (ft) 38.53
Vel Total (Ft/s) 5.18 Avg, Vel, (ft/s) 0.89
Max Chl Dpth (ft) 57.81 Hydr. Depth (ft) 11.41
Conv, Total {cfs) 19883900, 0 Conv. (cfs) 42713.7
Length Wtd, (ft) 1426.03 Wetted Per, {ft) 44,85
Min Ch El {ft) 25.19 Shear (1b/sq ft) 0.85
Alpha 1.85 Stream Power {lb/ft s5) 0.05
Fretn Loss (ft) .11 Cum Volume (acre-ft) 17.26
C & £ Loss (ft) 0.60 Cum SA {acres) 1.63
Warning: Divided flow computed for this cross-section,
CROSS SECTION QUTPUT Profile #50 yr
E.G. Elev {ft) 91.51  Element Left 0B
vel Head (ft) 8.66  Wt. n-val. 0.970

28942420.0  458413.2
638.74 187.37
0.41 .89
2.97 2.156
1642.98 68,28
25.32 4.48
Elev
1e1.36
98
96
B2
12
62.35
25.3
45,47
59.8
70.57
78,93
85.61
98
162,39
Exparn.
3
Channel Right OB
0.033 0.050
1426.00 1448, 00
33957.44 768.41
33957.44 768,431
180744.48 864.63
631,38 85.85
5.32 1,13
53.78 9.04
19746720.0 24463,2
731.67 91,33
2,24 B.04
1,29 B.05
1111.35 20.51
20.77 2.89
Channel Right 0B
9,033 0.050




W.5. Elev (ft) 9@.85 Reach Len. {(ft) l4e4.60
Crit W.5, (ft) Flow Area (sq ft) 803.51
E.G, Slope (ft/ft) B.880110 Area (sg ft) 863,51
Q Total (cfs) 260000.00 Flow {cfs) 984,59
Top Width (ft) 806.31 Top width (ft) 53.78
vel Total (ft/s) 6.28 Avg. vel. (ft/s) 1.23
Max Chl Dpth (¥t} 65.75 Hydr. Depth (ft) 14,94
Conv. Total (cfs) 24835460.0 Conv. (cfs) 94849.4
Length Wtd. (ft) 1426,87 Wetted Per. (ft) 62.06
Min Ch E1 (ft} 25,10 Shear (lb/sq ft) 0.09
Alpha 1.e8 Stream Power (1b/ft s) 6.11
Frctn Loss (ft) 0.14 Cum Volume (acre-ft) 32.73
C & E Loss (ft) ©.080 Cum SA {acres) 2.29
Warning: Divided flow computed for this cross-section,
CROSS SECTION GUTPUT Profile #1809 yr
£.6, Elev (ft} 95.67 Element Left OB
vel Head {ft) .80 WE, m-vVal. 9.870
W.5. Elev (ft) 94.27 Reach Len. (ft) 1464.09
Crit W.S. (Ft} Flow Area (sq Ft) 999,50
E.G. Slope (Ft/ft) 2,080124 Area (sq ft) 999,50
Q Total (cfs) 302000.00 Flow (cfs) 1393,59
Top Width {ft) 828,39  Top Width (ft) 60.75
vel Total (ft/s) 6.84 Avg. Vel. (ft/s) 1,39
Max Chl Dpth (ft) 69.17 Hydr. Depth (ft) 16.45
Conv, Total (cfs) 27108320.0 Conv, {(cfs) 125091.9
Length wtd. (ft) 1426.09 Wetted Per. (ft) 69,82
Min Ch £1 (¥t} 25,18 Shear (1b/sq ft) .11
Alpha 1,09 Stream Power (1b/ft s) .15
Fretn Loss (ft) 0.16 Cum Volume (acre-ft) 41.03
¢ & FE Loss (ft) 0.00 Cum SA (acres) 2,58
Warning: Divided flow computed for this cross-section.
CROSS SECTION
RIVER: Willamette R
REACH: Butteville RS: A42.66
INPUT
pescription: C section
Station Elevation Data num= 56
Sta Elev sta Elev Sta Elev Sta Elev Sta
9 98.73 8,85 96 15,33 94 21,82 92 34.8
38.86 86.75 41,29 86 47.78 84 54,26 8 60,75
68.82 80 68,07 78.3 68.78 78 69.3% 77.8B4 69.51
£9.82 77.7 71.07 77.3%1 75,18 76 75.8 75.79 81.89
85.94 72 92.2 76 181.8% 66 102.82 65.62 106.55
111.01 62.2 111.85 62 111.25 61,88 113.92 60.22 114.31
187 29,5 294.3 25.5 414.3 25,1 525,1 25.1  629.2
705  29.96 751.96 60 759.12 64 766.29 68 773.45
780.61 76 787.78 80 794,94 84 B802.1 88 819.09
813.49 93,66 B14.93 94 B523.48 96 832.03 98 849,12
854,84 193,34 859,57 103.4 875,15 103.83 877.1 103,85 8B1.32
894.09 102.64
Manning's n Valuas num= 3
Sta n val Sta n val Sta n val
2] .07 114,31 .33 751,98 .85
Bank Sta: teft Right Coeff Contr.  Expan.
114,31 751.96 .1 .3

CROSS SECTION OUTPUT Profile #10 yr

1426.20 1448.0¢
38968.83 1599, 61
38968,83 1599, 01

256341.60 2673.78

631,38 121.15
6.58 1.67
61.72 13.20
244860108,8  255402.5
747 .55 128.33
8,36 0.89
2,35 9.14
1275.83 40.62
20.77 2,94
Channel Right OB
9.833 2,852

1426.00 1448, 00
41129,89 2038,45
41129,89 2038,45

296654.00 3952.45

631,38 136,26
7.21 1.94
65,14 14.96
26628448,0  354782.2

754,39 143,83
2.42 0,11
3,85 8.21
1346,69 51,25
26,77 3.32

Elev

88

BY

77.8%

74

64

69

26

72

92

162

162,91




£,G. Elev (ft) 83.24
Vel Head (ft) 2.44
#.5. Elev {ft) 82.80
Crit WS, (FO) 41,60
E.G. Slope (ft/ft) 0.0800072
Q Total {cfs) 182089, 00
Top Width (ft) 741.12
vel Total (ft/s) 5,19
Max chi bDpth (ft) 57.70
Conv. Total (cfs) 21402630.9
Length Wtd. (ft)

Min Ch E1 {ft) 25,10
Alpha 1.85

Frctn Loss (Ft)
C & E Loss (ft)

CROSS SECTION QUTPUT Profile #58 yr

E.G. Elev {ft) 91,37
Vel Head (ft) 8.67
W.5, Elev {ft) 99,78
crit W.5, (ft) 45.71
E.G. Slope (ft/ft) ©.000002
Q Total {cfs) 260000, 00
Top Width (ft) 78%.45
Vel Total {ft/s) 6,33
Max Chl bpth (ft) 65.60
Conv. Total (cfs) 27884710.@
Length Wtd, (ft)

Min ¢h E1 (ft) 25.10
Alpha 1.7

Frctn Loss (ft)
C & E Loss {ft)

CROSS SECTICHN OUTPUT Profile #iee yr

E.G. Elav (ft)} 94,91
Vel Head {Ft} 9.81
W.5., Elev (ft) 94.10
Crit W.S5. (ft) 47,66
E.G. Slope (fi/ft) 2.000103
Q Total (cfs) 302000.00
Top width (ft) §00.35
Vel Total (ft/s) 6,91
Max Chl Dpth (ft) 69.00
Conv. Total (cfs) 29710820, 0
Length Wtd. (ft)

Min Ch EX {ft) 25.1@
Alpha 1.09

Frctn Loss (ft)
C & E Loss {ft)

SUMMARY OF MANNING'S N VALUES

River;Willamette R

Reach River Sta.
Butteville 43,38
Butteville 42,99
Butteville 42,93
Butteville 42,66

Element
Wt. n-val.
Reach Len, (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (¥t}
Avg. Vel (ft/s)
Hydr. Depth (ft}
Conv, {cfs)
Wetted Per. {(ft)
shear {1b/sq ft)
Stream Power (ib/ft s5)
Cum Volume (acre-ft}
Cum SA {acres)

Element
wWt. n-Val.
feach Len, (ft})
Flow Area {sq ft)
Area (sq ft)
Flow {cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (1lb/sq ft)
Stream Power {1lb/ft s)
Cum Volume {acre-ft)
Cum SA (acres}

Element
Wt. n-val,
Reach Len. (ft)
Flow Area {sq ft}
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel, (ft/s)
Hydr. Depth {ft)
Conv. (¢fs)
Wetted Per. (ft)
Shear (lb/sg ft)
Stream Power (lb/ft s)
Cum Volume {acre-ft)
Cum SA {(acres)

nl n2 n3
.a7 .933
.87 .933
a7 .933
.87 .033

Left OB
0.070

631.26
631.26
508,62
62.64
.81
10.08
59812.1
66.94
.04
0.03

Left 08
@.e70

1227.34
1227,34

1389.15
BB, 27
1.13
13.9¢
144719.2
93.76
e.e8
0.09

Left 0B
9.970

1546, 22
1546.22

.85
.05
.05
.85

2000.54
99,30
.29
15.57
156813.8
ie5.30
©.09
9.12

Channel  Right 0B
2.833 2.850
33939.96 465,47
33939.906 a55.47
180947.10 544,29
637.65 40,83
5.33 1.17
53,23 11,49
21278810.0 64006.9
653,21 46.77
8,23 2.64
1,25 2.e5
Channel Right 0B
9.033 9,058
38976.49 844,66
38976.49 844.66
257257.50 1353.35
637.65 55.53
6.60 1.69
61.13 i5.21
26799020,0  146981.4
653.21 63.46
9.34 2.88
2,27 .12
* Channel Right OB
9.033 0,058
41144,50 1945.34
41144,50 1645, 34
298121 ,30 1878.14
637.65 63.40
7.25 1,80
64,53 15.49
29329240,  184771.5
653.21 72,87
2.41 B.09
2.94 8.17




SUMMARY OF REACH LENGTHS

River: Willamette R

Reach River Sta, Left Channel Right
Butteville 43,30 1583.2 1636.8 1756.1
Butteville 42.99 316.3 316.4 316.8
Butteville 42.93 1404 1426 1448
Butteville 42,66

SUMMARY OF CONTRACTION AMD EXPANSION COEFFICIENTS
River: Willamette R

Reach River Sta, Contr, Expan.
Butteville 43,30 1 .3
Butteville 42.99 .1 .3
Butteville 42,93 o1 .3
Butteville 42,66 .1 .3

Profile Output Table - Standard Table 1

Reach River Sta profile Q Total Min Ch El  W.S. Elev Crit W.S. E.6. Elev E.G. Slope
Vel Chnl  Flow Area Top Width  Froude # Chl
(cfs) () () (ft) (ft) (Ft/ft)
(ft/s) (sq ft} {ft)
Butteville 43,38 19 yr 182000, 66 7.50 83.01 83.55 0,8080106
5.89 31649,12 750.54 8.15
Butteville 43,30 5@ yr 260000, 00 7.50 90,97 91,76 0.0600126
7.15 37771.12 796.81 9.17
Butteville 43,38 100 yr 302060, 08 7.50 94,41 95%.34 ©,000138
7.79 48635,84 B95.86 e.18
Butteville 42.59 10 yr 182069, 08 25.20 §2.93 83,38 @.000073
5.39 15332.25 791.42 .13
Butteville 42.9% 58 yr 260000.00 25.70 90,88 91,55 @,000693
6.64 42047.64 878.86 2,15
Butteville 42,99 100 yr 302000, 00 25.20 94,38 95,11 8.860103
7.27 45103,23 903,65 .16
Butteville A2.93 19 yr 182800.00 25.19 82,91 83.35 9,000084
5.32 35165,31 754.96 9.13
Butteville 42,93 50 yr 260008, 60 25,19 96,85 931,51 9.000110
6.58 41371.35 866.31 @.15
Butteville 42,93 109 yr 302000.00 25.10 94,27 9%,07 9.000124
7.21 44167.85 828,39 Q.16
Butteville 42,66 18 yr 152000,00 25,10 82,80 41,66 83.24 9,600672
5.33 350835.79 741.12 8.13
Butteville 42,66 5@ yr 260000, 00 25,18 90,74 45,71 91,37 @, 000092
6,60 41048.49 781.45 @.15
Butteville 42,66 100 yr 302000.80 25,10 34,18 47.66 94.91 0.000103

7.25 43736.66 806,35 8.16
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2613 12th ST SE, SALEM, OREGON 97302
civil engineers + land susveyors

Boatwright Engineering Inc.
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civil engineers » land surveyors
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DATE 12/4/2017 NWP-2018-135 DSL 61011-RF

Survey Provided By
AG Geospalail NW, LLC
Molalla, OR

2017
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CLD COHCRETE STRUCTURE, -
SEE DRONE FUIGHT
7-16-17 FOR MORE DETAILS

NOTES:

1. MAPP NG VA8 COMPLETED ONMARCH TH, 10TH AND 20TH 2317 US' NG ATRMBLE R4
MODEL 3 GFS UNIT, TRMBLE 58 RGBOTIC TOTAL STATION ANE TR:-MBLE TSCIDATA
CULLEGTOR

2. MAPPHG WAS FOR BUTTEVILLE PUBL'C ACCESS TO RIVER ALONG BUTTE STREET WITHIN
STREET R'GHT-CFAYAY LIMITS WHICH IS PUBLIC LIM TS BETWEEN 131 STREET AND
Wil AMETTE RIVER

3. WU AMETTE RVER LEVELS DUR:NG TH'S TiME PERVOD VYERE VERY HGH ACCESS NEAR
YWATER WAS LIWITED AND COMPLETED WITH EXTREME CAUTIGN DUE TO SAFETY CONCERNS
GF SUPPERY SLOPES AND FAST DEEP YWATER

4, BUTTE STREET RGHT-OF-AYAY LIMTTS ARE BASED ON MGSR 22269 BY MATUCN COUNTY IN
1990 TH S SURVEY MONUMENTED BUTTE STREET WITHIN OUR PRGJECT LHATS

. BASIS OF BEARNG S IS THE CENTERUNE OF FIRST STREET BERWEEN FOUND MAR-GN
COUNTY BRASS CAPS. THE BRASS GAP AT F RET AN SBUTTE AND THE BRASS CAP AT FIRST
AND UHOM WERE HELD. THE BEAIUNGYS ISHELD AS NI4T E

BEAR NGS ARE BASED ON OCRS [OREGON COORD:NATE REFERENCE SYSTERM) SALEM,
WHCH WAS ESTABLISHED US NG NOTED TR-MBLE GEAR AND TRiMBLE VRSNOW CREGCN
GP3NETWORK OCRZ 1S NAD 1833 (2011) EPCCH 2010 00 HORRZONTAL AND HAVD 88
VERTICAL

6. PROJEGT VERTICAL DATUM IS HAVE 68

MAR'ON COUNTY USES NGYD 29 FOR COUNTY VERT CAL DATUM #HG3 VERTCON 13 USED TO
LEFINE THE U FFERENCE BETYYEEH DATUMS. NGB VERTCON NOTES THE FOLLOW.NG FOR
TH:S STE NAVDR3 - 1428 = NOVD 20

7. ON 7-18-20 17 ADDTIONAL MAPP NG YWAS COLPLETED HOVWH NEAR WATER YWITH LOWER
WATER LEVELS PROV.IHG MORE ACCESS AND S3AFER COND.T.OHS FOR UINDERWATER WAP
FROM CANCE. ALSO DUE TO THE AMCUNT OF DETAL, LEANING ANG HARD TU AUCESS OLD
GGRCRETE STHRUCTURE, A DRONE FUBHT BY A RV EW MAPR NG LLC WAS COMPLETED

PART OF DRONE MAPPNG DATA LIKE TOES AND TOPS CF QLD CONCRETE STRUCTURE HAVE
BEEN ADDED TO MAPPNG SHOVWN ADDITICHAL DATAS AVAILABLE FROM ARVEW
MAPPING LLG

8. UNDERWATER MAPPING WAS COMPLETED FROM A TVWO PERSON CANGE USING RTK GPS
FOR LOGATION AND A HAND HELD DEPTH FiNDER FOR, WATER DEPTH THE DATAWAS
CCHBMED 1N THE OFFICE FOR BOTTOM GF RWVER ELEVATIONS.

6, DRONE MAFF NG WAS COMPLETED BY ARVEW MAPP.NG LLC USNG A D) PHANTOM
PRO DROHE AND AG'SOFT MAPPNG SOFTWARE. DXF FiLES YWERE FROVIDED TO
SURVEY.NG FCR THE TOES AHD TOPS OF OLD CONCRETE STRUCTURE FOR LOCAT.ONAND
ELEVATIONS.

WESTERLY ENO OF OLD COMCURETE WALL.
GOES SOUTHERLY APPROX 15 FEET H1 BRUSH

RIVER WATER LEVEL 7—-18-17 12:20 Fis
ELEV = 59.7" HAVD 88 563" HGVD 2¢

OLD CCNCRETE WALL.
/—APFROH. 3 FEET NORTHERLY, BURIED.
VISUAL WALL ON THIS LINE CUT NEAR WATER
I APPROX 15 FEET, NOT ACCESSIBLE

RIVER WATER LEVZL 3-20-17 9:55 AWM
ELEY = 73.0' NAVD 88 69.6" NGVD 29

)
1,40

—
SIGN ON METAL POST —
*PUBLIC ACCESS —>
< PRIVATE ACCESS

) . SHEET TITLE: EX!STING SURVEY DATE:
Fiowing solutions 1214017
/ a PROJECT: BUTTEVILLE LANDING RIVER ACCESS Rev 5/8/19
Flowing Soltions BUTTE ST NE
',/ pooo S Wi huaue | BUTTEVILLE, OREGON SHEET NO.
Phona (503) 2576311 RIVER/MILE: WILLAMATTE RIVER, MILE 42.8 DATUM: NAVDSS 4
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