
 

 
 

  



 

 

 

 

 

 

 

The mission of the Seward/Bear Creek Flood Service Area 
is to provide flood planning, protection, and mitigation 
services in coordination with the appropriate agencies, to 
reduce the risk of flood damage to private and public 
property, through addressing issues that best reflect a fair 
use of the tax-levy for watershed-wide benefit. 
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Regular Board Meeting Agenda     May 1, 2017 

A. CALL TO ORDER 

B. ROLL CALL  

C. APPROVAL OF AGENDA 

D. APPROVAL OF MINUTES 
1. April 3, 2017       pg. 1 

E. REPORTS & PRESENTATIONS 
1. Seward High School Drone Flyers 
2. City of Seward 
3. Kenai Peninsula Borough 

F. PUBLIC COMMENTS – LIMIT 3 MINUTES 

G. BOARD’S RESPONSE TO PUBLIC COMMENTS 

H. CORRESPONDENCE & REVIEW OF PAYMENT REQUESTS 
1. Williamson Resignation Letter     pg. 6 
2. State DOT Seward Airport – Agency Scoping Response  pg. 7 

I. PERMITS FOR REVIEW 
1. City of Seward Old Mill Utility Looping Construction Project pg. 9 
2. KRC# Reese Sawmill Creek Gravel Extraction   pg. 12 

J. UNFINISHED BUSINESS  

K. NEW BUSINESS 
1. Election of Officers 
2. SBCFSA FY18 Mayor’s Proposed Budget    pg. 21 
3. Establish May Work Session Topic    pg. 24 

 
L. INFORMATIONAL ITEMS AND REPORTS (No action required) 

1. STARR Region X Newsletter      pg. 25 
2. Risk Map Update       pg. 29 
3. Snow River Dam Update      pg. 31 

 
M. PUBLIC COMMENT – LIMIT 3 MINUTES 

N. BOARD COMMENTS 

O. ADJOURNMENT 

A Karl VanBuskirk 
 Board Member 
 Term Expires 10/2017 
 
 
B Robert Reisner 
 Board Member 
 Term Expires 10/2018 
 
 
C  Jessica Gal 
 Board Member 
 Term Expires 10/2019 
 
 
D VACANT 
 Board Member 
 Term Expires 10/2017 
 
 
E Randy Stauffer 
 Vice Chairman 
 Term Expires 10/2018 
 
 
F VACANT 
 Board Member 
 Term Expires 10/2019 
 
 
G Mark Ganser 
 Board Member 
 Term Expires 10/2019 
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A.  CALL TO ORDER 

A regular meeting of the Seward/Bear Creek Flood Service Area board was held on April 
3, 2017, at Suite 122, Sea View Plaza, Seward. Vice Chairman Randy Stauffer called the 
meeting to order at 6:00 p.m.  

B.  ROLL CALL 
There were present: 

BOARD MEMBERS 
Randy Stauffer, Vice Chairman 
Karl VanBuskirk  
Robert Reisner  

Jessica Gal  
Mark Ganser  

Comprising a quorum of the flood service area board. 

Absent: Bill Williamson (excused) 

Also in attendance were: 
Kenn Carpenter, Kenai Peninsula Borough Assembly Member 
Donna Glenz, City of Seward Planner 
Stephanie Presley, Service Area Coordinator 

C. APPROVAL OF AGENDA (00:30) 
MOTION TO APPROVE AGENDA: VanBuskirk moved for approval of the agenda. 
Reisner seconded. 

Vice Chairman Stauffer called for amendments to the agenda. 

VOTE TO APPROVE AGENDA: Unanimous.  

D. APPROVAL OF MINUTES (00:50) 
1. March 6, 2017 
MOTION TO APPROVE MINUTES: VanBuskirk moved for approval of the March 6, 2017 
meeting minutes. Gal seconded. 

Vice Chairman Stauffer called for additions, corrections or deletions to the minutes with 
none offered. 

VOTE TO APPROVE MINUTES:  Unanimous. 

E. REPORTS & PRESENTATIONS (01:30) 
1. Donna Glenz, City of Seward Planner reported 
a. The City has issued no new floodplain permits issued since the last meeting.  
b. City Planning & Zoning will review a replat tomorrow night vacating interior lot lines 

creating a single 9,000 square foot parcel. This parcel is located just north of Adams on 
Sixth Avenue. The owner intends to remodel the existing home into a duplex.  

c. A couple notes from the harbor, the work continues on the Seward Marine Industrial 
Center (SMIC) breakwater project. The contractors are still placing rock for the 
breakwater project. They are still hauling rock from Kodiak now that the weather has 
calmed down enough to get out there. Work also continues in other areas of the SMIC 
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uplands on other planned improvements. The harbor crew have been extremely busy 
with lots of boat lifts early in the season, boats are being placed back into the water 
earlier this year. Flip Foldager at the harbor is retiring at the end of the month after 25 
plus years with the City. 

d. Public Works Director, Doug Schoessler, has stated that this year’s Lowell Creek 
tunnel repairs are almost done. Concrete is still covered while it cures. The inlet of the 
tunnel had a few avalanches over the weekend and the final inspection was cancelled.  
The crew needs to dig out the inlet and remove all equipment and work material from 
the inlet side and then demobilize the whole work site. He estimates the contractor 
will be on site for one to two weeks more. 

e. With the snow and ice melting and spring well on its way, Parks and Rec have a 
number of events planned around town. The Easter Egg Hunt and the Diaper Derby 
are both scheduled for April 15th. The Adult Volleyball Tournament is April 29th and 
the annual Flea Market at Sports & Rec is this Saturday, April 8th.  Seward is fast 
approaching the summer season. 

f. The City Comprehensive Plan update is moving along nicely. The Planning & Zoning 
Commission will make their recommendation to Council at a special meeting on April 
18th.   

g. She wished board members a very nice Easter. 
Kenn Carpenter, Kenai Peninsula Borough Assembly Member was welcomed by the 
board members. 
Stephanie Presley, Service Area Coordinator reported 
a. On the US Army Corps of Engineers Section 205 project on Salmon Creek, the Corps 

internal review of the design plans will start this week. We are waiting to hear from 
the State Department of Natural Resources on the easements for the parking area and 
access road. Hopefully, they will provide a positive determination early April. If there 
is an appeal period, the construction award date will need to be pushed back. The team 
would like to set a neighborhood meeting at the board work session May 15th.  

b. On Lost Creek, Metco is going to provide a per linear foot price so we can complete 
the change order request for the additional 150 feet downstream. They are planning to 
start in the next few weeks and be completed by the end of the month.  

c. Borough Land Management met with CIRI and have a plan for permitting the Box 
Canyon and Sawmill Creek projects. CIRI will issue the permit to the contractor 
selected by the borough. So the contractor will have to apply for the land use permit 
online and attach our scope of work. Then they anticipate about two weeks for CIRI 
to process and prepare a permit for execution by the contractor. The contractor would 
return the signed permit with a certificate of insurance naming CIRI as additionally 
insured. For Box Canyon, CIC out of Sterling was the low bidder at $8,800 and will be 
awarded the contract. They mobilized a D8 to Seward today in anticipation of the 
roads weight restriction. If the CIRI permitting plan works as expect, the restoration 
of the embankment could be completed by the end of April. 

d. We are still waiting on a land use permit from the State Department of Natural 
Resources on the embankment restoration project on Sawmill Creek.  
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e. On the Salmon Creek parcel acquisition and reclamation project, we are still waiting 
on staff at The Conservation Fund to get back to us on what options might be available 
for funding and partnership. They have been waiting on the US Army Corps of 
Engineers authority from congress. 

f. Staff followed up with the FEMA region 10 flood insurance specialist following the last 
meeting when Mr. McCarty came in to discuss the flood insurance requirement that 
were being place on him from his lender. The FEMA specialists had this to say: The 
federal requirement for flood insurance is for structures in the Special Flood Hazard 
Area that have federally secured mortgages. It is up to the lender to make the flood 
zone determination and decide if the flood insurance requirement applies. FEMA does 
not have jurisdiction over lenders. She did offer some guidance to the land owner, 
including requesting the lender’s flood determination company do a manual review of 
the Flood Insurance Rate Map, or they can request a flood determination review from 
FEMA. Even if they are found to be out as shown, the lender can still require insurance 
as a condition of the mortgage. I forwarded the information on to Mr. McCarty. 

g. The Emergency Medical Services workgroup, originally created under the KPB 
Healthcare Task Force in 2015, is working toward a new highway corridor emergency 
service area concept for the borough. They are focusing on the highway right-of-ways 
from the edge of Sterling, Cooper Landing, Hope, Moose Pass, and down to the edge of 
the Bear Creek Fire Service Area. They are holding an informational meeting at the 
Seward Library at 2pm this Friday, April 7th.  

h. The city and service area staff have drafted the annual spring newsletter, laid down for 
your review. It will go to print at the borough print shop tomorrow and be delivered 
to the post office next week. 

i. Spring Permitting Day has been scheduled for April 20th, 10am-2pm at the Seward 
Library downstairs community room.  

j. As a reminder, service area board seat F is still vacant. Interested residents can submit 
an application in this office and be appointed until the election in October. 
 

F.  PUBLIC COMMENTS – LIMIT 3 MINUTES (15:15) 
Vice Chairman Stauffer called for public comment. 

Glenn Schiff, half mile on Nash Road commented before they left the state in the fall, there 
were a couple guys doing surveying on the Nash Road Bridge on Salmon Creek. They were 
doing some testing on flows. He was curious what the results were and if they let the board 
know or send a document. 

G.  BOARD’S RESPONSE TO PUBLIC COMMENTS (17:15) 
Vice Chairman Stauffer called for board member comment. 

Vice Chairman Stauffer responded he is not aware of anything and asked staff to comment. 

Ms. Presley asked if it was related to the airport project or Alaska Fish & Game. She added 
it may have been Department of Transportation (DOT) since they have talked about 
working together to clean out the bridges. 
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Board Member Reisner stated he knows what is going on out there and there is more gravel 
getting deposited where the Schiffs are at and he has watched it grow season after season 
for years now. It is getting to be a flow issue.  

Vice Chairman Stauffer stated the service area has talked about purchasing the land in 
that area too, from a private owner. There has been some question about where the DOT 
right-of-way is versus his land in the little turn out there right across from Mr. Schiff’s 
driveway. They may have been looking at that, but did not contact the service area. 

H.  CORRESPONDENCE & REVIEW OF PAYMENT REQUESTS (19:40)  
1. Approval of Postage for Spring Floodplain News 

MOTION TO APPROVE POSTAGE: VanBuskirk moved to approve postage of $424.98 
for the spring newsletter. Reisner seconded. 

VOTE ON MOTION: Unanimous. 

I. PERMITS FOR REVIEW (19:25)  
1. KPB File 2017-026 Petition to Vacate Section Line Easement 

There was no action taken on this item. 

J. UNFINISHED BUSINESS (31:10) None. 

K. NEW BUSINESS (31:15) 
1. Approval of SBCFSA Revised By-laws  

MOTION TO APPROVE SBCFSA BY-LAWS: VanBuskirk moved to approve the revised 
SBCFSA By-laws as written. Gal seconded. 

VOTE ON MOTION: Unanimous. 

2. Approval of SBCFSA Board Member Handbook 

MOTION TO  APPROVE HANDBOOK: VanBuskirk moved to approve the SBCFSA 
Board Member Handbook as written. Reisner seconded. 

VOTE ON MOTION: Unanimous. 

3. Establish April Work Session Topic 

MOTION TO ESTABLISH WORK SESSION: VanBuskirk moved to establish the April 
work session topic: Sawmill Creek Site Specific Flood Mitigation Plan. Gal seconded. 

VOTE ON MOTION: Unanimous. 

L.         INFORMATIONAL ITEMS AND REPORTS (44:30) (No action required)  
1. STARR Region X Newsletter   
2. KPB Electronic Bidding   
3. KPB Risk Map Resilience Meeting 
4. KPB Town Hall Meeting April 5th  
5. Reminder of KPB Roads Service Area Seward Meeting April 11th  
6. Reminder of KPB Assembly Seward Meeting April 18th  
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7. Streambank Rehabilitation Workshop Soldotna May 9th-10th  

M. PUBLIC COMMENT – LIMIT 3 MINUTES (55:15) 
Vice Chairman Stauffer called for public comment with none offered. 

N. BOARD COMMENTS (55:30) 
Vice Chairman Stauffer called for board member comments. 

Board Member Reisner welcomed Mr. Carpenter and thanked Ms. Glenz. He added it is 
important to keep the link of communication going and Mr. Carpenter will be the board 
link to the borough. He thanked Ms. Presley.  

Board Member Ganser commented it was good to see Mr. Carpenter and he is looking 
forward to working with him again. He knows Mr. Carpenter is someone who gets things 
done, so it will be good to have him in that seat. 

Board Member Gal commented it was nice to see Mr. Carpenter and congratulations. She 
thanked Ms. Glenz and Ms. Presley. 

Board Member VanBuskirk welcomed Mr. Carpenter and thanked Ms. Glenz and Ms. 
Presley. 

Vice Chairman Stauffer commented one thing not covered in the packet is the town hall 
meeting that is occurring in two days. The board will ask the Mayor if he could meet to 
talk about the proposed budget, and personnel changes. Regardless, the mayor will hold a 
town hall meeting to talk about the state financial issues that impact us in the borough. 
Some of the other meetings coming up, for those who have not attended a borough 
assembly meeting, it is a good time to do it because you don’t have to drive to Soldotna. 
There are a couple of meetings coming up that are important to keep involved as much as 
possible. He welcomed Mr. Carpenter. They have been anxiously awaiting for the 
representative to return because we do try to participate as actively as possible. We take 
our job over here seriously and we need our representation from this area for the things 
they are trying to do from the board’s point of view. He added it was nice to see Ms. Glenz, 
and Happy Easter. 

O. ADJOURNMENT (58:45) 
MOTION TO ADJOURN: VanBuskirk moved to adjourn the meeting. Gal seconded. 

 VOTE ON MOTION:  Unanimous. 

With no further business to come before the board, Vice Chairman Stauffer adjourned the 
meeting at 7:45 pm. 

The next regular board meeting is scheduled for Monday, May 1, 2017 at the Sea View Plaza 
Building, Suite 122 at 6:00 pm. 

The next board work session is scheduled for Monday, April 17, 2017 at the Sea View Plaza 
Building, Suite 122 at 6:00 p.m. 

           
Secretary               Date of Approval 
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April 18, 2017 

SBCFSA 

302 Railway Ave. 

Seward,AK 99664 

 

To Seward Bear Creek Flood Service Board, 

I am stepping down from my seat with the flood board . This is my 
resignation effective today.  

 

William D Williamson 
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From: Beaton, Barbara J (DOT)
To: Harris, Bryr; Presley, Stephanie
Cc: Vaughn, Joy A (DOT); Royce Conlon (RoyceConlon@pdceng.com); Boydston, Mark A (DOT)
Subject: Seward Airport - Agency Scoping Response
Date: Monday, April 24, 2017 9:43:42 AM
Attachments: Final Seward Airport Improvements Hydrologic and Hydraulic Report .pdf

Good Morning,
 
Thank you for your March 1, 2017 email response to the March 2, 2017 Seward Airport
Improvements agency scoping meeting invitation and for attending the March 2 scoping meeting. 
We appreciate your support of the Seward Airport Improvements project. 
 
Please find attached the Hydrologic and Hydraulic Report for the project. There are two alternatives
currently under evaluation to address flooding issues at the Seward Airport.  Alternative 1.1 includes
raising the existing main runway above the 100-year flood level and placing riprap within the
Resurrection River.  This option will required fill in the floodway, raising the Base Flood Elevation up
to 4 feet in some areas and would require a LOMR/CLOMAR process. By reviewing the flood maps
(Figures 4 and 5) included with the scoping package, you can see from inspection that more land is
impacted by this alternative than the existing 100 year flood.  Per FEMA, these impacts will require
mitigation.
 
Alternative 2.2 on the other hand, requires a minor fill (less than 1 foot) in the floodplain only.  It
does not impact the Floodway.  Per conversations with FEMA,  fill up to a foot in the floodplain
should not raise the Base Flood Elevation.  Comparing the existing 100 year flood map (Figure 4)
with the 100 year flood map (Figure6) for this alternative appears to support this fact.  As a result, a
LOMAR/CLOMAR  process is not anticipated for this alternative.  This is one reason, the project
teams prefers this alternative.
 
The project team has evaluated the potential for dredging in the river and has found that this
solution is not viable.  A memo describing the rationale behind this decision can be found on the
projects website:
 
        http://www.dot.state.ak.us/creg/sewardairport/documents/Resurrection-River-Excavation-
Memo-final.pdf
 
The flood protection has not been designed in detail as we are not in final design yet, but it will likely
consist of riprap layers.  Also raising the runway above the 100 year flood level will protect the
runway surface, as well as the remaining airport facilities.
 
Acquisition of part of the Civil Air Patrol property is anticipated for either option.  They are aware of
this fact.  Additional land is needed to contain the Runway Protection Zone .  The KPB tax map only
shows one KPB parcel, northeast of the airport.  It appears the existing 100 year flood (Figure 4)
already floods this entire property.   The two alternatives do not appear to impact this property any
further.  It’s not likely this parcel will be acquired.
 
We will continue to keep the Kenai Peninsula Borough informed of our decision making process
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Executive Summary 
 
 
The Alaska Department of Transportation and Public Facilities wishes to make improvements at 
the Seward Airport, located on the Kenai Peninsula at the north end of Resurrection Bay. Most of 
the Seward Airport is located within the floodplain of the Resurrection River, on an alluvial fan 
at the river’s mouth.  The airport has flooded many times over the years, and the frequency and 
severity of flooding has been steadily increasing.  
 
Though much of the Resurrection River floodplain downstream of the Seward Highway has 
remained unchanged, significant elevation changes have occurred at some locations.  From 2009 
to 2014, LiDAR data indicates that sediment deposition of between 1 to 2 feet has occurred on 
both banks. Several smaller areas, notably on the right bank, also show deposition of 3 to 4.5 
feet.  The rise in elevation is thought by some to be responsible for more frequent flooding of 
Runway 13/31. In addition, some areas show a decrease in elevation, as large as 3 feet.   
 
This project has two primary purposes. The first is to develop engineering alternatives that will 
protect airport facilities from further damage caused by recurrent flooding, and the second is to 
correct airport deficiencies that may exist based on the airport’s forecast function and FAA 
design standards.  Based on existing conditions, data collection, public involvement, and input 
from airport stakeholders, three alternative design concepts were developed for the Seward 
Airport: 
 


1) Alternative 1.1-Reconstruct Runway 13/31, upgrade erosion protection, retain Runway 
16/34; 


2) Alternative 2.2-Reconstruct Runway 16/34, abandon Runway 13/31 and install armor to 
prevent embankment erosion and channel migration; 


3) Alternative 3.0-Reconstruct Runway 16/34, upgrade erosion protection, abandon Runway 
13/31 and allow flooding to overtop and erode over time. 


 
Four HEC-RAS hydraulic models were developed to analyze the water surface profile of flood 
events and determine the potential water surface elevation, scour depth and the range of 
hydraulic forces acting on the design alternatives. An Existing Ground (EG) model was 
developed by updating a 2010 FEMA HEC-RAS model with LiDAR topographic data and 
channel cross-section surveys acquired in 2014. The EG model was then modified with Civil3D 
surfaces to represent the runway geometries of the three design alternatives. The design flood for 
the hydraulic analyses was the 100-year (base) flood.  Additionally, the analyses considered 
coastal flooding from Resurrection Bay.   
 
Results from the hydraulic analyses included comparison graphs of the 100-yr surface profiles, 
floodplain maps, and estimates of channel velocities, water surface elevations, and increases in 
the base flood elevation from existing conditions. A summary of the results follows: 
 


• Alt 1.1 - Water surface elevations across the floodplain east of the runway are 
substantially higher than those of the EG model; the maximum water surface elevation 
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increase is 4.04 feet. Private parcels in the middle of the Resurrection River floodplain 
will be completely inundated during the 100-year flood. Some expansion of the eastern 
boundary of the floodplain will occur.    


 
• Alt 2.2 - The maximum water surface elevation increase is 0.78 feet. Private parcels in 


the middle of the Resurrection River floodplain will be partially inundated, and a slight 
expansion of the eastern boundary of the 100-year floodplain will occur.  


 
• Alt 3.0 - The maximum water surface elevation increase is 0.79 feet. Private parcels in 


the middle of the Resurrection River floodplain will be partially inundated, and a slight 
expansion of the eastern boundary of the 100-year floodplain will occur.    


   
FEMA regulations prohibit encroachments, fill, new development, and other development within 
the adopted regulatory floodway unless the proposed encroachment would not result in any 
increase in the 100-year discharge. Of the three proposed design alternatives, only Alternative 
1.1 involves development within an existing regulatory floodway. If selected as the engineering 
preferred alternative, this design would likely face substantial permitting obstacles and requires 
modification to the effective FIRM and Floodway Map.  
 
Alternatives 2.2 and 3.0 do not require encroachment within the Regulatory Floodway, and will 
result in BFE increases of less than 1 foot.  Impacts to private properties from the BFE increases 
are much smaller than with Alternative 1.1.  However, either of these alternatives may still 
require a Conditional Letter of Map Revision (CLOMR). 
 
Based on the hydraulic analysis, as well as applicable local and FEMA floodway and floodplain 
regulations, the engineering preferred design should be either Alternative 2.2 or 3.0.  The 
recommended design water surface elevation for the Seward Airport Improvements project is the 
water surface elevation during the discharge with a 100-year return interval plus a two-foot 
freeboard. 
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Project Location and Description 
 
The Alaska Department of Transportation and Public Facilities (ADOT&PF) wishes to make 
improvements at the Seward Airport (Figures 1 and 2).  The Seward Airport is located on the 
Kenai Peninsula at the north end of Resurrection Bay, about 75 air miles, or 125 highway miles 
southwest of Anchorage.  The State owns and operates the airport which includes a paved main 
runway (13/31), a paved crosswind runway (16/34), multiple taxiways and two aprons. Planned 
improvements may include runway/taxiway reconstruction, pavement rehabilitation, as well as 
installation of new airport lighting/electrical enclosure building, navigation aids, additional 
fencing and erosion control/armor protection.   
 
Most of the Seward Airport is located within the floodplain of the Resurrection River, on an 
alluvial fan at the river’s mouth.  The airport has flooded many times over the years. The 
frequency and severity of flooding has been steadily increasing, as the delta is aggrading and 
thereby reducing the elevation difference between the riverbed and airport surfaces.  
 
A major focus of this project will be to develop engineering alternatives that will protect the 
airport facilities from flooding damage.  This report includes an analysis of the hydrologic 
characteristics of the Resurrection River, and a hydraulic analysis of the alternative designs for 
runway embankments and erosion protection. 


Flooding History 
 
As noted, there is a long history of flooding and erosion problems at the Seward Airport.   
Descriptions of flood events go back at least as far as 1951, when Runway 13/31 was 
constructed.  Dozers uncovered subsurface springs, which flooded the new surface and led to the 
installation of subsurface drains.  Heavy rainfall and seasonal high tides led to additional 
construction delays.  Periodic flooding has occurred since then; however, the floods of 1986 and 
1995 remain noteworthy for their magnitude and resultant damage to the runway embankments.   
 
The 1995 flood shifted 90 percent of the Resurrection River’s flow into a channel adjacent to 
Runway 13/31 (ADOT&PF, 2008). The aerial imagery in Figure 2, taken in 2014, includes an 
overlay of the channel’s position in 1950.  During the 13 years from 1995 to 2008, the runway 
was overtopped about 4 times. During the 4 years from 2009 to September 2013, the runway was 
overtopped 15 times. These instances were initially limited to the fall but are now occurring in 
the summer as well (June to November). The increased frequency indicates that lower flowrates, 
rather than only major floods, are now capable of flooding the runway. 
 
Descriptions of the hydrology of the Resurrection River and the climate of Seward, Alaska are 
included in Barber (2006) and FEMA (2013).  The Barber report (2006) provides an extensive 
description of the hydrology, climate, geomorphology, and a detailed description of the sequence 
and effects of some of the major flooding events, including the 1986 and 1995 floods.  
 
A brief summary of flood events is found in Appendix A.  Aerial images of the Seward Airport 
from 1950 to 2014, including the 1950 channel overlay, are found in Appendix B.    
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Figure 1.  Project location map. 
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Figure 2.  Project aerial imagery, August 2014. Historic channel position overlay from 1950 USGS 
imagery. 
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Hydraulic History 
 
The U.S. Geological Survey (USGS) maintained a gaging station directly upstream from the 
Seward Highway crossing of the Resurrection River. Information from USGS Gage 15237700, 
which operated from October 1, 1964 to June 30, 1968, includes daily discharge data, daily, 
monthly and annual statistics, and 4 peak streamflows (USGS, 2015). A hydrograph of the 
gaging record is found in Figure 3. 
 


 
Figure 3.  USGS gaging record for Resurrection River. 


 
A hydrologic analysis was carried out in 2007 to establish peak discharge-frequency 
relationships for the Resurrection River. The analysis was conducted by Northwest Hydraulic 
Consultants, Inc. (NHC), which acted as a contractor to FEMA for the purposes of developing an 
updated Flood Insurance Study (FIS) for the Kenai Peninsula Borough (KPB). The analysis is 
described in a technical memo (NHC, 2007a). As no new stream gaging data has been collected 
in recent years, we utilized the existing FEMA flood frequency analysis.  
 
NHC only provided flood magnitude estimations for the 10-year through 500-year floods.  For 
this report, the 2-year and 5-year flood magnitudes were estimated using the techniques 
described in the NHC technical memo, and included in Table 1. 
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Table 1. Flood frequency estimations for Resurrection River (Total) to Seward Highway 
Estimated Peak Flow (cfs) 


Q2 Q5 Q10 Q50 Q100 Q500 
11663* 15943* 19230† 26190† 29160† 36570† 


 
* estimated for this project using methods described in NHC (2007a). 
† from NHC (2007a) for 2010 Kenai Peninsula Borough Flood Insurance Study 
 
Long-term records indicate that on the average, the greatest monthly precipitation occurs in 
September and October.  Discharge and flood records, such as Figure 3 and Appendix A also 
indicate that large floods generally occur in the later summer or autumn months. Coastal 
flooding is also an important climate characteristic of the Seward area, as high tides can increase 
the elevation and severity of Resurrection River flooding. Figure 4 illustrates seasonal variations 
in high tide levels, and indicates that extreme high tide levels are more likely to occur in the 
months from October through January. 
 


 
Figure 4.  Seasonal variations of high tide exceedance probability levels at Seward. From NOAA (2015). 


Floodplain Sediment Deposition 
 
Some observers have noted that sections of the Resurrection River channel and floodplain have 
risen in elevation over time, especially in the area and downstream of where the main channel 
currently intersects Runway 13/31. Elevation rise has been attributed to large sediment transport 
rates in the Resurrection River during floods, and the subsequent deposition of that sediment 
within the channel and floodplain (Barber, 2006).  
 
The potential rise in elevation is thought by some to be responsible for more frequent flooding of 
Runway 13/31. Potential backwater conditions in the lower reaches of the Resurrection River 
during high tide have also been suggested as a cause of gravel and sediment deposition (Task 
Force Report, 1998). 
 
A study conducted by NHC in 2007 concluded that the bed elevation of the Resurrection River 
has remained fairly stable during the past 30 years. In a November 2007 memo prepared for 
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FEMA, NHC concluded that “Large depositional areas are not apparent along the Resurrection 
River in the area examined near the Seward Highway. Sediment probably has accumulated at 
various locations, but not in sufficient quantities to be revealed by the analysis completed here. It 
is likely that most sediment is transported through the reach and deposited on the delta in 
Resurrection Bay.” (NHC, 2007b). 
 
The selection of a design elevation to protect against flooding is dependent on accurately 
forecasting the change in the flood water surface profile during the course of the project design 
life.  Though some channels in braided river systems move horizontally and vertically with time, 
the primary Resurrection River channel has been adjacent to the runway for many years. 
However, the location where the river intersects the runway embankment has been moving 
upstream with time. As a result, the distance the river flows adjacent the runway has been 
increasing with time.  Additionally, the angle that the Resurrection River main channel initially 
intersects runway 13/31 has been increasing; in 2013 it was roughly perpendicular.  See the 
series of historic aerial images in Appendix B. 
 
Due to these changes and the braided nature of the river, the probability of runway embankment 
erosion adjacent to the river has been increasing with time.  In 2013, significant erosion on the 
runway 13/31 embankment occurred for the first time since erosion protection was installed in 
1996.  Also in 2013, significant groundwater flow was noticed under the runway embankment 
and at this location the embankment live load capacity was reduced (Paul Janke, personal 
communication).  As such, a new analysis was conducted to determine if the annual rate of 
sediment deposition and elevation change to the longitudinal profile of the Resurrection River 
channel could be established. 
 
The following data sets were assessed for use in this analysis: 
 
Table 2. Resurrection River topographic data sets. 


Year Data Available Data Acquired 
For 


Data Acquired 
From 


Vertical 
Datum 


Vertical 
Accuracy 


1977 cross-sections 1981 FEMA FIRM FEMA NGVD 29 Unknown 


2006 LiDAR FIRM update, 
unfinished 


Kenai Watershed 
Forum NAVD 88 2-4 ft 


contour 


2009 LiDAR 
2012 FEMA FIRM 


update 
2014 FIRM draft 


Kenai Peninsula 
Borough NAVD 88 2 ft 


contour 


2014 
LiDAR, surveyed 


channel 
cross-sections 


ADOT Seward 
Improvement 


Project 
PDC, Inc. NAVD 88 0.268 ft* 


 
*LiDAR Fundamental Vertical Accuracy at the 95% confidence interval. See Quantum Spatial, 2014. 
 
To estimate the rise of the lower Resurrection River channel bed over time in the vicinity of the 
Seward Airport, several methods were considered, including an analysis of the channel thalweg 
data over time and a comparison of floodplain elevation data over time.  However, problems 
with incompatible data sets prevented several proposed comparison methods. 
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For example, extensive and detailed surveys of the wetted channels along the cross-section lines, 
including the channel thalweg, were obtained in 2014 and used to supplement the 2014 LiDAR. 
Comparisons to historic thalweg elevations would have provided important information 
regarding channel stability.  Both a technical memo from NHC and the 2013 FEMA Flood 
Insurance Study (FIS) indicates that cross-sections used in the 2010 FEMA HEC-RAS model 
“were cut from 2 ft contours provided by the KPB, and augmented with in-stream survey and 
bridge soundings completed during the period of October-December 2007 (NHC, 2008).” 
However, we compared the FEMA HEC-RAS cross-sections to sections cut directly from the 
2009 LiDAR data and found them identical, even through the main channels. This indicates that 
the wetted channels were not surveyed, and that the main channel and thalweg elevations shown 
in the FEMA HEC-RAS cross-sections were in fact water surface elevations measured by 
LiDAR, which cannot penetrate water. The HEC-RAS cross-section locations are found in 
Appendix C, and the 2009 and 2014 cross-sections are plotted and found in Appendix D.   
 
Though cross-sections were originally scheduled to be surveyed to supplement the 2006 LiDAR, 
high water conditions prevented in-water cross-section surveys below the Seward Highway 
bridges (personal communication, Nick Cline, Cline & Associates, Seward). We were also 
unable to obtain detailed descriptions of how the 1977 cross-sections were obtained. Therefore, 
direct comparisons of the 2014 cross-section thalweg to the historic data sets were not possible.  
 
LiDAR data sets of the lower Resurrection River are available for 3 years: 2006, 2009, and 2014. 
Volumetric changes between the topographic surfaces would provide important information 
regarding sediment deposition.  However, the vertical accuracy of the 2006 LiDAR dataset was 
substantially less than the accuracy of the 2009 and 2014 LiDAR.  Therefore, the sediment 
deposition analysis consisted of an examination of floodplain elevation changes from 2009 to 
2014. 
 
Using a GIS, elevation values from the 2014 and 2009 LiDAR datasets were compared and used 
to create a gridded elevation layer that calculates and illustrates the elevation difference between 
the two layers.  As LiDAR cannot penetrate water surfaces, estimated elevation changes for a 
given area may be meaningless if water covered that area during the acquisition of either LiDAR 
dataset. Therefore, the wetted channel locations of both LiDAR datasets were blacked out of the 
gridded elevation difference map.  See Figure 5.  
 
Results show that though much of the Resurrection River floodplain downstream of the Seward 
Highway has remained unchanged, significant elevation changes have occurred at some 
locations.  Upstream of the runway/main channel intersection, some deposition between 1 to 2 
feet has occurred on both banks. Several smaller areas, notably on the right bank, also show 
deposition of 3 to 4.5 feet.  In addition, some areas show a decrease in elevation from 2009 to 
2014, as large as 3 feet. 
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Figure 5.  Elevation change from 2009 to 2014. 
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Between Runways 13/31 and 16/34, an elevation increase of 1 to 2 feet is observable upstream of 
the cross-taxiway. Sediment deposition in this area may have occurred following overtopping of 
Runway 13/31 by sediment-laden floodwater.  
 
It is important to note that when considering floodplain elevation changes over time, conditions 
immediately prior to the acquisition of the elevation data (in this case, LiDAR) may have varied 
significantly from 2009 to 2014. For example, the passage of a large flood will likely result in 
significant sediment deposition; however, the area of deposition on the floodplain may vary 
depending on if a high tide occurred coincident to the flood event. Though the elevation datasets 
are named ‘2009’ and ‘2014,’ it is important for the reader to remember that the datasets are 
snapshots in time, and direct elevation comparisons for different years should be considered as 
approximate. 
 
During the project team field trip to the Seward Airport on July 10, 2014, we observed the large 
pile of gravel sitting in the middle of the Resurrection River approximately 1600 ft upstream 
from the 13/31 runway.  This material is part of a 350,000 yd3 excavation that occurred 
following the 1995 flood as an effort to re-direct the river back to its pre-1995 channel.  It is 
unknown if the excavated 350,000 yd3 was placed in one pile or several. 
   
The pile is actively eroding as the main channel is scouring the toe, and a steep face of freshly 
exposed gravel was clearly visible.  See Figure 6. D. Mahalak (KPB) noted the possibility that 
material eroding from the large pile is likely being carried downstream, and may possibly be 
deposited near the runway embankment (personal communication, July 10, 2014).  
 
 


 
Figure 6. Photograph of eroding gravel pile on Resurrection River floodplain upstream                                
of runway, taken July 10, 2014. 
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The gravel pile is located approximately 2400 ft downstream from the Seward Highway Bridge, 
and approximately 1600 ft upstream of the Seward Airport runway.  The pile is approximately 20 
feet higher than the adjacent floodplain.  See Figure 7.  
 
Changes to the pile may also be seen on Cross-section K, shown in Appendix D, which is 
aligned through the upper area of the pile. In 2007, the pile is distinct, with a top elevation of 
almost 35 feet. By 2014, the pile is no longer visible along Cross-section K. 
 
To assess how erosion is affecting the gravel pile, AutoCad Civil3d was used to estimate the 
volume and footprint area of the pile for the three years that LiDAR data was obtained: 2006, 
2009, and 2014. Results indicate that the gravel pile volume has decreased in size from 2006 to 
2014 by 80 percent.  LiDAR imagery illustrating the ongoing erosion at the gravel pile is found 
in Figure 8. 
 
Table 3.  Changes to gravel stockpile. 


 Stockpile Volume Remaining 
On Floodplain (yd3) 


Stockpile 
Footprint (acres) 


2006 41,593 2.41 
2009 35,083 1.78 
2014 8,345 0.43 


 


 
Figure 7. Location of eroding gravel pile. 
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Figure 8.  Changes to gravel stockpile over time. Top 2006, middle 2009, bottom 2014. 
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Hydraulic Modeling 
 
A hydraulic model was used to analyze the water surface profile of flood events and determine 
the potential water surface elevation, scour depth and the range of hydraulic forces acting on 
three design alternatives developed for this project. The HEC-RAS software package was used 
for this analysis. Cross-sections used in the model are shown in Appendices C and D. 
 
The HEC-RAS program is one-dimensional, meaning that there is no direct modeling of the 
hydraulic effect of cross section shape changes, bends, and other two- and three-dimensional 
aspects of flow.  However, the system can handle a full network of channels, a dendritic system, 
or a single river reach, and the steady flow component is capable of modeling subcritical, 
supercritical, and mixed flow regimes water surface profiles.   
 
The HEC-RAS analysis was conducted by performing the following tasks: 
 


• The HEC-RAS model developed by NHC for the 2010/2013 FIS was obtained for the 
new analysis and modified for use in the following manner: 


• Cross-sections are numbered in order from downstream to upstream, starting at River 
Station 144 (Cross-section A) near the Resurrection Bay coastline upstream to River 
Station 16456.78 (Cross-section AE) 


• Fifteen cross-sections in the project area, from River Station 144 (Cross-section A) to 
River Station 7482 (Cross-section O) just downstream of the Seward Highway Bridges 
were updated with new topographic information from LiDAR acquired in 2014. 


• Cross-sections from River Station 7689.403 (at the Seward Highway bridges) upstream to 
River Station 16456.78 were unchanged, and left in the model. 


• All cross-section alignments, including the updated 15 cross-sections, matched those used 
for the 2010 FIS HEC-RAS analysis.  


• All 15 of the updated cross-sections traverse the mapped 1% chance (100-year) 
floodplain; of the updated sections, only cross-sections from River Station 3589 (G) 
through River Station 7482 (O) traverse the mapped Regulatory Floodway.1


• As LiDAR imagery does not include channel information below the water surface, the 
wetted channel perimeters along the updated cross-sections were surveyed in 2014 by a 
PDC survey team using standard methods. The channel surveys were ‘cut’ into the 
LiDAR cross-sections to improve the topographic accuracy and provide actual channel 
shape and thalweg data. 


  


• New dikes constructed upstream of the Seward Highway between 2009 and 2014 were 
surveyed by the PDC survey team and used to update the model. 


• In addition to an Existing Ground (EG) model, design models included Alt 1.1, 2.2, and 
3.0. The model runway geometries were based on Civil3D surfaces provided by PDC. 
See Table 4. 


• Manning’s n roughness values were selected based on recent project imagery and site 
visits, published values for similar conditions, and engineering judgment (Chow, 1959 


                                                 
1 The “Regulatory Floodway” means the channel of a river or other watercourse and the adjacent land areas that 
must be reserved in order to discharge the base flood without cumulatively increasing the water surface elevation 
more than a designated height. 
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and others). See Table 5. 
• The design discharge is the 100-year flood. Model runs included the 2-, 5-, 10-, 50-, 100- 


and 500-year floods. Additional modeling was conducted to determining the low-flow 
runway overtopping condition. 


• Model results also incorporated coastal flooding effects from the 1-percent-annual chance 
tide event, which govern up to Cross-section E on the Resurrection River.  


• Design models included a modeled ‘levee’ to prevent flood water from flowing westward 
between the Seward Highway/Alaska Railroad tracks and the upper end of the runway 
embankments. 


Table 4.  HEC-RAS models. 
Model Features 


Existing Ground (EG) Existing runway/taxiway embankments as of July 2014. 


Low Flow Runway 
Overtopping 


Existing runway/taxiway embankments as of July 2014. 
Flow restricted to main channel to determine what flow level initiates Runway 13/31 
overtopping. 


Alternative 1.1 


Reconstruct Runway 13/31 (4533 x 75 ft) with 2-ft freeboard above Q100. 
Install armor to protect runway 13/31. 
Adjust Runway 16/34 profile to match into raised Runway 13/31. 
Reconstruct Taxiway B & C to match into runway modifications. 
Eliminate Taxiways A, D & E. 


Alternative 2.2 


Reconstruct Runway 16/34 (3300 x 75 ft) with 2-ft freeboard above Q100. 
Abandon Runway 13/31 and install armor to prevent embankment erosion and channel 
migration. 
Relocate Taxiway B to match into runway modifications. 
Reconstruct Taxiway F to match into runway modifications. 
Eliminate Taxiways A, C, D, & E. 


Alternative 3.0 


Reconstruct Runway 16/34 (4000 x 75 ft) with 2-ft freeboard above Q100. 
Install armor to protect Runway 16/34. 
Abandon Runway 13/31 and allow flooding to overtop runway. 
Relocate Taxiway B & F to match into runway modifications. 
Eliminate Taxiways A, C, D & E. 


 
Note that in Alternative 3.0, Runway 13/31 will be abandoned and is expected to erode over 
time. The Alt 3.0 HEC-RAS model geometry included the full Runway 13/31 embankment, and 
did not consider the effects of embankment erosion. Such embankment erosion would likely lead 
to lower water surface elevations over time than what is shown in the following modeling results.  
Table 5.  Manning's n values used in HEC-RAS models. 


Manning’s n Values 


channel 
floodplain pavement 


gravel roads riprap 
tall grass short shrub tall shrub, trees 


0.035 0.08 0.10 0.15 0.015 0.06 


Low Flow Runway Overtopping 
One of the initial concept alternatives was Alt 1.2.  Compared to Alt 1.1, this alternative would 
reconstruct runway 13/31 but would not raise the runway elevation.  This solution would reduce 
potential impacts within the Regulatory Floodway but would mean the runway would be flooded 
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on a frequent basis.   
 
As discussed, observers have noted that Runway 13/31 has been frequently overtopped in recent 
years, and the rate of overtopping appears to be increasing. In 2013, the runway was overtopped 
an estimated 10 times (Paul Janke, personal communication). The increased frequency indicates 
that lower flowrates, rather than only major floods, are now capable of flooding the runway. To 
help evaluate the feasibility of Alt 1.2, it was necessary to estimate the amount of time the 
runway may be overtopped in any given year. To determine overtopping frequency, the 
following analysis was conducted. 
 
The 2014 EG HEC-RAS model was utilized to determine the rate of flow required to initiate 
overtopping of Runway 13/31.  Within the model, the flow was generally restricted to the main 
channel; however, based on field observations at the time of low-flow runway flooding, some 
flow was permitted in the smaller side channels that flow to the east of the main Resurrection 
River channel (Paul Janke, personal communication). A temporary levee constructed in the fall 
of 2013 along the lower runway embankment was not included in the model. 
 
Based on the HEC-RAS modeling, runway overtopping begins in the vicinity of Cross-section I 
(River Station 4460) and extends to Cross-section H (River Station 3950) as the water rises. An 
existing levee and high ground adjacent to the runway protect it upstream of Cross-section I from 
flooding at low flows.   
 
Because of the lack of precision in a one-dimensional hydraulic model, a range of overtopping 
flows was bracketed rather than selecting a single discharge.  Based on the HEC-RAS modeling, 
initial overtopping begins at Cross-section I at a discharge of 3500-4500 cfs.  At 6500 cfs, 
overtopping is also noted at Cross-section H. See Figure 9. 
 
The second part of the analysis involved the use of existing daily discharge data to estimate the 
percentage of time that the overtopping flows occur in a year.  A flow duration curve displays the 
relationship between streamflow and the percentage of time it is exceeded.  Flow duration curves 
are derived using all data, rather than just high or low flows. 
 
The U.S. Geological Survey (USGS) maintained a gaging station (15237700) directly upstream 
from the Seward Highway crossing of the Resurrection River. Daily discharge data from October 
1, 1964 to June 30, 1968 were used to construct the flow duration curve. Each discharge in the 
period of record was ranked based on the total number of days in the record. For each ranking, 
the exceedance probability, or percent of time that each discharge is equaled or exceeded was 
calculated.  See Figure 10. 
 
A streamflow of 3500 cfs will be equaled or exceeded 5.62% in a given year, which is 20.5 days. 
A streamflow of 4500 cfs will be equaled or exceeded 3.21% in a given year, which is 11.7 days. 
Based on the available daily discharge record and the HEC-RAS model, the analysis indicates 
that Runway 13/31 will be overtopped between 12 and 21 days a year.
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Figure 9.  HEC-RAS results for runway overtopping. 
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Figure 10.  Flow duration curve for the Resurrection River. 


 
Variations in weather patterns will affect the overtopping frequency at Runway 13/31. The long-
term (1908-2014) Seward precipitation record shows that the 1964-1968 time period covered by 
the daily discharge data used to construct the flow duration curve experienced low to average 
precipitation. See Appendix E for the long-term Seward precipitation record.  Had the daily 
discharge data used for the flow duration curve been obtained during a period of average 
precipitation, overall river discharge would have likely been greater.  
 
In addition, future years with higher than normal precipitation will experience even more runway 
overtopping. For example, the months of May, July, August and October 2013 had significantly 
more precipitation than the long-term monthly averages, twice as much or more. The runway 
was overtopped an estimated 10 times in 2013. As the analysis is based on stream flow data 
collected during a time period of lower-than-average precipitation, the model likely 
underestimates the number of overtopping events. 
 
Other climatic and hydrologic factors, such as warmer than average summer temperatures, rising 
floodplain elevations, and debris dam breach floods will also likely increase the frequency of 
overtopping events. 
 
Based on this and other analyses, this option allowing runway overtopping was not carried 
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forward for further, more detailed review because it was considered to be impractical; the 
runway would be unreliable and the costs for construction were estimated to be as much as 50% 
higher. M&O costs would be substantially higher than Alt 1.1 to account for frequent clearing of 
the debris after each overtopping event plus likely additional costs in pavement and airport 
lighting repairs. 


Hydraulic Analyses Results for Design Alternatives 
 
HEC-RAS results for the Existing Conditions and Alternatives 1.1, 2.2 and 3.0 are found in 
Table 6.  For each cross-section, results include: average channel velocity, the water surface 
elevation, freeboard (based on preliminary design elevations for each alternative), and the 
increase of the water surface elevation from the EG model. Flood height increases of more than 1 
foot are highlighted in bold red text.  
 
Note that minimum federal standards limit flood height increases to 1 foot, provided that 
hazardous velocities are not produced.  Additionally, the KPB has developed a floodplain 
ordinance that regulates construction and improvements in flood hazard areas. The Borough 
Floodplain Development Ordinance (KPB, 1986) prohibits any increase in flood levels during 
the base flood that result from fill, construction and other development within the regulatory 
floodway.2


 


  This no-net-rise policy applies to areas both upstream and downstream of any 
floodway encroachment.  Note that of the three proposed design alternatives described in this 
report, only Alternative 1.1 involves development within an existing regulatory floodway. 


The results in Table 6 include the results from coastal flooding from Resurrection Bay.  The 100-
year coastal flooding elevation of 16.2 feet at the Resurrection Bay in Seward is taken from the 
2013 FIS (FEMA, 2013). 
 
Additional HEC-RAS result tables, including the 500-year flood elevations, and comparisons of 
the elevations with and without coastal flooding, are found in Appendix F. 
 
Comparison graphs of the 100-yr water surface profiles for the Alt 1.1, Alt 2.2 and Alt 3.0 
models to the EG profile are found in Figures 11, 12, and 13.   
 
For the four HEC-RAS models (existing conditions plus the three alternatives), floodplain maps 
for the 100-year flood were developed using the RAS Mapper floodplain mapping tool, and are 
found in Figures 14, 15, 16, and 17.  The four figures include the 100-year floodplain boundaries 
from the EG HEC-RAS model; the 100-year floodplain coverage for Alt 1.1, 2.2, and 3.0; private 
parcel locations on the floodplain; cross-section lines; the locations of the two regulatory 
floodways (Resurrection River and Salmon Creek) from the 2013 FIRM; and the boundaries of 
the 1% annual chance (100-year) floodplain from the 2013 FIRM. 
 
The full output results for the four HEC-RAS models are found in Appendix I. 


                                                 
2 The “base flood” is the flood having a one percent chance of being equaled or exceeded in any given year. This is 
the regulatory standard also referred to as the "100-year flood" or the “1% annual chance flood.” 
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Table 6.  Preliminary results for HEC-RAS modeling, including Existing Ground (EG) and Alternatives 1.1, 2.2, and 3.0. Results are based on the 
100-year flood, and include the effects of coastal flooding (100-yr) from Resurrection Bay. 


 EG ALT 1.1 ALT 2.2 ALT 3.0 
Cross- 
Section 
 &River 


Sta 


R/W 
13/31 
Elev 
(ft) 


R/W 
16/34 
Elev 
(ft) 


Vel 
Chnl 
(ft/s) 


W.S. 
Elev 
(ft) 


R/W 
13/31 
Elev 
(ft) 


Vel 
Chnl 
(ft/s) 


W.S. 
Elev 
(ft) 


Free- 
board 


(ft) 


Elev 
Increase 


From 
EG (ft) 


R/W 
16/34 
Elev 
(ft) 


Vel 
Chnl 
(ft/s) 


W.S. 
Elev 
(ft) 


Free- 
board 


(ft) 


Elev 
Increase 


From 
EG (ft) 


R/W 
16/34 
Elev 
(ft) 


Vel 
Chnl 
(ft/s) 


W.S. 
Elev 
(ft) 


Free- 
board 


(ft) 


Elev 
Increase 


From 
EG (ft) 


A 
144 - - 3.49 16.20 - 3.49 16.20 - 0.0 - 3.49 16.20 - 0 - 3.49 16.20 - 0.0 


B 
698 - - 6.52 16.20 - 6.52 16.20 - 0.0 - 6.52 16.20 - 0 - 6.52 16.20 - 0.0 


C 
1336 18.47 - 1.00 16.20 19.08 9.43 16.20 2.88 0.0 - 1.00 16.20 - 0 18.91 1.59 16.20 2.71 0.0 


D 
1791 18.99 - 2.67 16.20 20.40 5.53 17.58 2.82 1.38 18.96 3.96 16.20 2.76 0 19.00 3.44 16.20 2.80 0.0 


E 
2432 19.15 - 3.41 16.20 22.00 6.68 19.10 2.90 2.9 19.70 4.12 16.20 3.50 0 19.58 4.09 16.20 3.38 0.0 


F 
3094 19.26 16.60 5.29 17.12 23.77 3.26 21.16 2.61 4.04 20.66 3.66 17.90 2.76 0.78 20.74 3.65 17.91 2.83 0.79 


G 
3589 19.31 20.33 6.32 19.15 24.54 4.70 22.02 2.52 2.87 22.10 5.30 19.59 2.51 0.44 22.17 5.28 19.58 2.59 0.43 


H 
3950 19.47 20.68 4.95 20.98 25.38 5.06 22.74 2.64 1.76 23.68 5.07 21.16 2.52 0.18 23.68 4.90 21.11 2.57 0.13 


I 
4460 19.59 21.27 4.70 22.24 26.38 5.64 23.63 2.75 1.39 25.12 5.16 22.52 2.60 0.28 25.15 5.09 22.45 2.70 0.21 


J 
4994 20.58 23.04 5.53 24.00 27.57 6.18 25.02 2.55 1.02 26.86 5.65 24.25 2.61 0.25 26.83 5.72 24.21 2.62 0.21 


K 
5408 23.27 24.66 5.10 25.77 29.27 5.37 26.56 2.71 0.79 28.71 5.24 25.94 2.77 0.17 28.62 5.38 25.97 2.65 0.20 


 L 
6068 27.05 27.05 6.35 28.31 31.47 6.70 28.71 2.76 0.40 31.19 7.16 28.56 2.63 0.25 31.15 7.03 28.6 2.55 0.29 


M 
6545 - - 7.62 30.21 33.00 7.18 30.51 2.49 0.30 - 6.96 30.55 - 0.34 - 7.00 30.54 - 0.33 


N 
7067 - - 9.21 32.52 33.86 9.28 32.49 1.37 -0.03 - 9.49 32.42 - -0.10 - 9.47 32.43 - -0.09 


O 
7482 - - 3.65 35.58 - 3.64 35.59 - 0.01 - 3.62 35.62 - 0.04 - 3.62 35.62 - 0.04 


* note: yellow shading indicates that the cross-section traverses the Resurrection River Regulatory Floodway. 
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Figure 11.  100-yr water surface profile for EG and Alt 1.1. 
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Figure 12.  100-yr water surface profile for EG and Alt 2.2. 
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Figure 13.  100-yr water surface profile for EG and Alt 3.0. 
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Figure 14.  100-year flood map for Existing Ground. 


EG-Figure 14 shows that the 100-year flood will inundate most of the Seward Airport, including 
the upper half of Runway 13/31 and most of Runway 16/34. The private parcels in the middle of 
the Resurrection River floodplain are almost completely inundated as well, but that inundation is 
primarily due to the effects of coastal flooding from the 1-percent-annual chance tide event, 
which govern up to Cross-section E on the Resurrection River. The 100-year flood map in Figure 
14 matches closely with the FEMA FIRM 100-year flood map. The 100-year floodplain 
downstream from the Seward Highway includes the FIRM Panels 4543, 4544, 5006, and 5007, 
found in Appendix H.  
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Figure 15.  100-year flood map for Alternative 1.1. 


Alt 1.1-This design alternative raises the elevation of Runway 13/31 above the 100-year flood 
with a 2-ft freeboard.  Both runways remain above the base flood elevation.  The Alt 1.1 water 
surface elevations across the floodplain east of the runway are substantially higher than those of 
the EG model.  Water surface elevation increases of greater than 1 foot occur from Cross-section 
D to Cross-section J.  The maximum water surface elevation increase is 4.04 feet, and occurs at 
Cross-section F. The private parcels in the middle of the Resurrection River floodplain are 
completely inundated.   At some areas of the 100-year floodplain between the Seward Highway 
and Resurrection Bay, the eastern limit has expanded. At Cross-sections D and E, the Alt 1.1 
floodplain boundary is 70 feet to the east of the Effective FIRM floodplain (red line).  At Cross-
sections F and G, the Alt 1.1 floodplain boundary is 300 to 500 feet east of the EG model 
boundary (dark blue line).  Though it is within the Salmon Creek Effective FIRM floodplain 
Zone AH, the Alt 1.1 water surface elevations of Cross-sections F and G are slightly higher (1-2 
feet) than the FIRM base flood elevations there.  At Cross-section K, the Alt 1.1 floodplain 
boundary is approximately 400 feet northeast of the EG model boundary, but still within the 
Salmon Creek Effective FIRM base flood and floodway boundary. See FIRM Panel 4544.  
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Figure 16.  100-year flood map for Alternative 2.2. 


Alt 2.2-This design alternative reconstructs Runway 16/34 and raises the elevation with a 2-ft 
freeboard above the 100-year flood.  Though Runway 13/31 is abandoned for active aircraft use, 
it is armored to prevent embankment erosion and channel migration. 
 
Water surface elevation increases of less than 1 foot occur from Cross-section F to Cross-section 
M.  The maximum water surface elevation increase is 0.78 feet, and occurs at Cross-section F. 
The private parcels in the middle of the Resurrection River floodplain are partially inundated.   
At some areas of the 100-year floodplain between the Seward Highway and Resurrection Bay, 
the eastern limit has slightly expanded. At Cross-section F, the Alt 2.2 floodplain boundary is 
160 feet east of the EG model boundary (dark blue line); a low spot in Cross-section G 200 feet 
east of the EG boundary is inundated.  These locations are within the Salmon Creek Effective 
FIRM floodplain Zone AH; however, the Alt 2.2 water surface elevations of Cross-sections F 
and G are lower than the FIRM base flood elevations there. At Cross-section K, the Alt 1.1 
floodplain boundary is approximately 400 feet northeast of the EG model boundary, but still 
within the Salmon Creek Effective FIRM base flood and floodway boundary.  
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Figure 17.  100-year flood map for Alternative 3.0. 


Alt 3.0-This design alternative reconstructs and lengthens Runway 16/34 and raises the elevation 
with a 2-ft freeboard above the 100-year flood.  Runway 13/31 is abandoned for active aircraft 
use; it will be allowed to overtop and erode. 
  
Water surface elevation increases of less than 1 foot occur from Cross-section F to Cross-section 
M.  The maximum water surface elevation increase is 0.79 feet, and occurs at Cross-section F.  
The private parcels in the middle of the Resurrection River floodplain are partially inundated.   
At some areas of the 100-year floodplain between the Seward Highway and Resurrection Bay, 
the eastern limit has slightly expanded. At Cross-section F, the Alt 2.2 floodplain boundary is 
160 feet east of the EG model boundary (dark blue line); a low spot in Cross-section G 200 feet 
east of the EG boundary is inundated.  These locations are within the Salmon Creek Effective 
FIRM floodplain Zone AH; however, the Alt 2.2 water surface elevations of Cross-sections F 
and G are lower than the FIRM base flood elevations there. At Cross-section K, the Alt 1.1 
floodplain boundary is approximately 400 feet northeast of the EG model boundary, but still 
within the Salmon Creek Effective FIRM base flood and floodway boundary.  
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Bed Scour Estimates for Embankment Toe Protection 
 
Total scour is the sum of all scour components that are applicable for a given location. At a 
location where long-term aggradation occurs, conservative practice dictates that it is ignored in 
the total scour calculations. In addition, bed form scour is generally only considered in sand-bed 
channels. As the Resurrection River does not have a sand bed, scour calculations included 
general and bend scour components.   
 
Because of the river/runway interface, erosion protection is required for the runway 
embankments.  For initial planning purposes, scour was analyzed at several cross-sections for Alt 
1.1, Alt 2.2, and Alt 3.0.  Five methods were used for each analysis. Table 7 lists the Alternative 
and Cross-section analyzed, and the maximum, minimum, and average scour depth.  
 
Table 7.  Preliminary scour analysis. 


Alternative & Cross-section Total Scour (feet) 
Maximum Minimum Average 


Alt 1.1  Xsec 3950 11.2 3.0 5.1 
Alt 1.1  Xsec 3094 8.4 2.1 4.7 
Alt 2.2  Xsec 3950 12.6 2.8 5.7 
Alt 2.2  Xsec 3094 11.5 1.9 5.8 
Alt 3.0  Xsec 3950 12.2 2.4 5.1 
Alt 3.0  Xsec 3094 11.9 2.9 5.3 
Alt 3.0 Xsec 1791 11.6 2.8 5.8 


 
The average scour depth for Runway 13/31 is 5.3 ft; Runway 16/34 is 5.4 ft. Total scour depth is 
subtracted from the lowest elevation in the stream bed (thalweg) to obtain the scour elevation. 
Additional analysis will be conducted following the selection of the preferred design alternative. 


Riprap 
 
For planning purposes, a preliminary riprap analysis was conducted at several cross-sections for 
Alt 1.1, Alt 2.2, and Alt 3.0.  Three methods were used for each analysis.  See Table 8. 
 
Table 8.  Preliminary riprap analysis. 


USACE 
Method 


Percent lighter by Weight Rock Min/Max (lbs) Layer Thickness (ft) ADOT&PF Class 
W100 191/477 


1.750 Class II+ W50 95/141 
W15 30/71 


California 
Bank and Shore 


Protection 


Percent larger Than Rock Size (ton) Layer Thickness (ft) ADOT&PF Class 
0-5 1.00 


3.40 Class IV- 50-100 0.50 
95-100 0.25 


HEC-11 
FHWA 


Percent Smaller by Size Rock Size (feet)/ 
Rock Weight (lbs) Layer Thickness (ft) ADOT&PF Class 


D100 1.30/200 
1.90 Class II D50 0.95/75 


D10 0.40/5.0 
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Note that the USACE method calls for a Class II +, Cal B&SP calls for Class IV-, and HEC-11 
calls for Class II. Given the angle of attack of the flow to the runway embankment, Class III is 
recommended for embankment protection for the southern half of the Runway, including and 
extending upstream beyond the anticipated point of impinging flow. Above the point of 
impinging flow, Class II riprap is recommended. Additional analysis will be conducted following 
the selection of the preferred design alternative. 
 
Due to the length of Runway 16/34 in Alternative 2.2, the embankment will extend into the 
Resurrection Bay intertidal zone. Additional erosion protection will be required to protect the 
runway embankment from wave runup and storm surge events.  


Recommendations 
 
Though FAA Advisory Circulars, the Alaska Aviation Preconstruction Manual, and the Alaska 
Highway Preconstruction Manual (AHPCM) do not provide a design return interval specifically 
applicable for an airport adjacent a river, Table 1120-1 in the AHPCM recommends using a 
discharge with a 100-year return interval to design culverts and channel changes in designated 
flood hazard areas with no reference to the type of facility.  ADOT&PF interprets this 
recommendation to be applicable for countermeasures pertaining to both flooding and scour at 
airport facilities in FEMA mapped floodways and floodplains (Janke, 2015). 
 
The braided channel of the Resurrection River adjacent to the Seward Airport has exhibited 
significant changes in location over time. Additionally, the frequency of runway overtopping 
events and the required maintenance has been increasing with time.  Because of the dynamic 
nature of the Resurrection River at close proximity to the Seward Airport, the design guidelines 
should be conservative. 
 
Panels 4543, 4544, 5006, and 5007 of the 2013 Flood Insurance Rate Map (FIRM) are found in 
Appendix H.  Panel 4543 includes the Seward Airport and the Resurrection River Regulatory 
Floodway. FEMA regulations state communities shall prohibit encroachments, fill, new 
development, substantial improvements, and other development within the adopted regulatory 
floodway unless it has been demonstrated through hydrologic and hydraulic analyses that the 
proposed encroachment would not result in any increase in flood levels within the community of 
the base flood (100-year) discharge. In addition, the KPB Floodplain Development Ordinance 
(KPB, 1986) also prohibits any increase in flood levels during the base flood that result from fill, 
construction and other development within the regulatory floodway.   
 
Also note that minimum federal standards limit the maximum allowable rise of the 100-year 
Base Flood Elevation (BFE) to 1 foot. FEMA’s regulations allow for State and local government 
regulations that are more stringent (allow something less than a one foot rise) to take precedence.   
 
Alternative 1.1 requires encroachment within the Regulatory Floodway due to construction of 
the raised runway. The hydraulic analysis shows a range of flood level increases within the 
regulatory floodway during the base flood. Additionally, BFE increases of more than 1 foot 
would occur in areas of the 1% chance floodplain other than the regulatory floodway. In addition 
to the large BFE increases, the impacts from the encroachment required by Alternative 1.1 
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include backing up floodwaters onto private properties in the middle of the Resurrection River 
floodplain. The eastern limit would expand as well toward Nash Road, potentially impacting 
private properties.  Additionally, floodwater velocities generally increase, which could lead to 
erosion and embankment toe scour. Finally, the large BFE increases would result in a substantial 
quantity of material being needed to raise the runway embankment to the design crest elevation.  
 
If selected as the engineering preferred alternative, this design would likely face substantial 
permitting obstacles and requires modification to the effective FIRM and Floodway Map.  Such 
an action would require a Letter of Map Revision (LOMR), which is FEMA’s modification to an 
effective FIRM, or Flood Boundary and Floodway Map, or both.  LOMR reviews take up to 90 
days to process, are subject to an appeal period, and usually become effective within six months 
after they are issued (FEMA, 2015a).  The preparation of a LOMR request includes extensive 
hydrologic computations, hydraulic analysis, and regulatory requirements. 
 
Alternatives 2.2 and 3.0 do not require encroachment within the Regulatory Floodway, and will 
result in BFE increases of less than 1 foot.  Impacts to private properties from the BFE increases 
are much smaller than with Alternative 1.1. When including the effects from coastal flooding, 
there would be only small impacts (increased inundation) to the private properties in the middle 
of the Resurrection River floodplain. Similarly, there would be a very small expansion of the 
eastern limit of the 100-year floodplain toward private properties along Nash Road between the 
Seward Highway and Resurrection Bay. The expansions would still be contained within the 
Salmon Creek Effective FIRM floodplain. Average velocity increases would be less than 15 
percent, though larger local increases may occur near new embankments.  
 
However, either of these alternatives may still require a Conditional Letter of Map Revision 
(CLOMR). A CLOMR is FEMA's comment on a proposed project that would, upon 
construction, result in the modification of the existing regulatory floodway, the effective BFEs, 
or the Special Flood Hazard Area (FEMA, 2015b).  A CLOMR is required when proposed 
changes will cause any increase the BFE where a regulatory floodway has been identified. 
Consultation with FEMA, the City of Seward, and the KPB Floodplain Administrator is 
suggested to determine if a CLOMR is required for either Alternative 2.2 or 3.0.  
 
The following recommendations are based on the hydraulic analysis described in this report, as 
well as applicable local and FEMA floodway and floodplain regulations: 
 


1. The engineering preferred design should be either Alternative 2.2 or 3.0. 


2. In the future, long-term stockpiling of overburden and gravel in the channel or floodplain 
of the Resurrection River downstream of the Seward Highway bridges should be 
discouraged. 


3. The recommended design water surface elevation for the Seward Airport Improvements 
project is the water surface elevation during the discharge with a 100-year (1% chance) 
return interval plus a two-foot freeboard. 


4. The recommended design condition for erosion protection for the Seward Airport 
Improvements project is the discharge with a 100-year (1% chance) return interval.  
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Appendix A – Flood History at Seward Airport 
 
1951 - Runway 15-33 was constructed with gravel in the late 1920s. During 1951 construction for 
Runway 12-30, dozers uncovered subsurface springs, which flooded the new surface and delayed 
construction equipment and led to the installation of subsurface drains. Additional delays resulted from 
extraordinarily heavy rainfall and seasonal high tides that interfered with the normal drainage of the 
airport area. (Barber, 2006; ADOT&PF, 2008) 
 
1961 - 500 ft of south end of the runway embankment was severely damaged by erosion. (Barber, 2006). 
 
1962 - Resurrection River Heavy flood flows spread out over east side of floodplain; severe 
bank erosion above and below highway; washed out Airport Road bridge (FEMA, 2014). 
 
1964 - Following the Good Friday Earthquake, much of Seward was inundated by tsunamis in 
Resurrection Bay.  Light airport damage, but small planes were wrecked by waves (USGS, 1967). 
 
1966 - North portion of both runways under water (Barber, 2006). 
 
1974 - North portion of both runways under water (Barber, 2006). 
 
1986 - In October, Typhoon Carmen delivered 18” of rain in a 3-day period in Seward (SBCFSA, 2010). 
North portion of both runways under water.  Approximately 200 feet of the south end of the airport’s 
runway was damaged by floodwaters. Center taxiway between both runways was washed out in two 
locations (Barber, 2006). 
 
1995 - In September, Typhoon Oscar delivered 9” of rain in 24 hours in Seward (SBCFSA, 2010). North 
portion of both runways was under approximately 1.5 to 2.5 feet of water. Extensive erosion of the south 
end of the airport runway. Center taxiway between both runways was washed out. Riprap was replaced at 
the end of the runway during the actual flood event (Barber, 2006). The 1995 flood shifted 90 percent of 
the Resurrection River’s flow into a channel adjacent to Runway 12-30 (ADOT&PF, 2008). 
 
2003 - A combination of high water from the Resurrection River and surge high tides reached the edge of 
the runway pavement on the south end of the runway. The north end of the runway was not flooded. No 
damage was reported. According to NOAA, this was a wind driven high tide event. The elevations 
observed did not include wave run-up (Barber, 2006). 
 
2006 (Oct)-Typhoon Xangsane delivered 9”- 15” of rain in a 48-hour period in Seward. Airport was 
flooded (SBCFSA, 2010). 
 
2009 (July)-Heavy rains and high tides resulted in water over the runway and taxiway (SBCFSA, 2010). 
 
2012 (Sept) - Runway 13-31 is flooded and closed due to heavy rains (KTUU). 
 
2013  - Runway 13-31 is flooded multiple times during summer and fall.  Flooding in June was the result 
of rapid glacier melting due to record high temperatures (Seward Phoenix Log). Airport is reopened in 
October following construction of emergency erosion control along the runway. 
 
2014 - Runway 13-31 is flooded in September (Seward City News). 
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Appendix B – Aerial Imagery, 1950 to 2014 
 
 


 
  







     
 July 2016 


33 
Hydraulic Mapping                 Seward Airport  
And Modeling                        Hydrologic & Hydraulic Report 


 


 
 







     
 July 2016 


34 
Hydraulic Mapping                 Seward Airport  
And Modeling                        Hydrologic & Hydraulic Report 


 


 







     
 July 2016 


35 
Hydraulic Mapping                 Seward Airport  
And Modeling                        Hydrologic & Hydraulic Report 


 


 


  







     
 July 2016 


36 
Hydraulic Mapping                 Seward Airport  
And Modeling                        Hydrologic & Hydraulic Report 


Appendix C-HEC-RAS Cross-section Locations 
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Appendix D-Cross-sections A-0 for 2009 and 2014.  
Note: main channel elevations should not be compared between years, as the 2009 sections 
are LiDAR-derived, with no in-channel bottom survey. 
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Appendix E-Seward Precipitation Record 
  
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 
1964 3.14 9.32 0.98 2.13 2.14 2.04 1.77 8.26 8.98 10.33 9 2.14 57.09 
1965 3.5 1.64 7.41 1.86 6.15 8.83 2.02 1.75 9.86 5.26 4.58 3.08 55.94 
1966 1.96 2.92 4.15 1.33 3.36 0.62 2.77 14.14 17.89 11.5 2.07 3.99 66.7 
1967 2.41 3.41 2.18 1.13 0.84 3.1 3.12 8.26 26.08 5.29 12.59 3.96 72.37 
1968 0.87 5.53 2.88 1.31 2.89 0.74 0.74 1.5 7 5.07 5.44 2.45 36.42 
1969 0.67 4.79 2.12 3.76 3.91 3.76 1.58 2.95 5.22 21.97 6.25 17.6 74.58 
1970 1 8.58 6.78 7.85 0.43 2.83 3 4.88 4.63 9.11 3.87 4.7 57.66 
1971 2.29 11.62 4.17 6.52 10.37 3.66 3.84 3.72 3.38 9.75 3.87 4.58 67.77 
1972 1.28 2.73 2.32 0.95 6.64 2.72 0.6 5.21 10.99 8.29 4.79 0.96 47.48 
1973 3.56 5.05 3.76 8.37 8.84 1.36 1.76 2.68 6.78 4.3 2.35 8.06 56.87 
1974 1.23 4.17 1.79 4.58 0.42 1.47 0.89 2.37 12.73 11.03 13.09 4.27 58.04 
1975 5.18 7.61 1.55 4.25 5.85 1.63 0.8 1.83 11.75 8.4 0.21 7.5 54.73 
1976 5.16 1.94 3.37 8.34 2.59 1.23 0.59 3.18 19.18 10.59 25.22 10.47 91.86 
1977 15.55 13.28 1.82 9.74 6.95 2.22 2.29 7.46 6.4 8.76 0.41 1.06 75.94 
1978 8.59 9.56 3.36 3.16 2.91 1.8 3.15 2.2 5.41 17.98 5.4 4.22 67.74 
1979 3.53 0.07 5.26 1.15 2.77 1.95 ----- 10.63 19.1 17.94 16.34 4.23 82.97 
1980 6.36 13.31 3.59 5.56 6.39 2.89 3.25 3.61 7.32 19.6 8.57 2.5 82.95 
1981 25.43 7.26 12.29 0.28 5.5 1.61 1.75 11.75 9.19 6.74 7.24 7.33 96.37 
1982 1.47 1.79 4.56 1.02 1.11 4.26 0.14 2.1 13.07 3.23 6.9 14.84 54.49 
1983 5.29 5.49 1.57 5.94 3.9 1.86 2.18 5.2 5.94 11.84 14.67 2.26 66.14 
1984 11.22 3.96 11.68 6.92 2.47 0.78 0.69 6.38 10.51 9.11 3.83 4.2 71.75 
1985 12.68 1.38 4.55 0.57 9.29 2.08 1.99 3.43 4.32 2.09 0.54 19.67 62.59 
1986 15.43 6.89 0.66 0.33 1.22 1.18 2.26 7.88 3.07 24 9.37 18.06 90.35 
1987 14.63 6.55 4.21 4.54 4.73 5.76 0.97 0.93 10.48 20.7 4.01 6.4 83.91 
1988 8.29 7.16 5.35 8.01 1.14 1.06 0.55 7.59 7.36 7.36 2.22 12.78 68.87 
1989 3.59 0.49 0.14 6.48 3.51 4.02 4.45 11.72 13.01 14.2 4.42 10.73 76.76 
1990 6.09 2.65 3.72 0.98 3.7 2.59 6.01 2.45 12.7 6.08 0.74 3.47 51.18 
1991 ----- 5.88 3.02 6.76 6.78 2.98 2.29 4.02 13.73 4.25 4.1 11.63 65.44 
1992 8.96 4.32 7.64 1.15 0.56 1.12 2.72 7.36 2.1 6.12 14.64 4.08 60.77 
1993 3.38 8.67 4.2 4.67 2.28 1.36 2.45 12.22 15.78 6.59 10.36 13.13 85.09 
1994 11.02 3.44 4.49 6.67 8.34 1.53 2.45 2.09 10 9.71 5.65 9.44 66.9 
1995 6.08 3.59 4.78 5.22 9.29 3.24 3.86 2.6 29.72 9.28 0.93 6.04 84.63 
1996 0.2 10.05 0.89 3.07 1.03 2.64 1.6 3.36 4.05 2.72 1.61 2.11 33.33 
1997 6.57 8.53 1.24 ----- 2.19 1.8 ----- ----- 18.78 3.01 ----- ----- 42.12 
1998 1.87 --- 6.37 14.71 11.43 4.98 3.07 6.58 7.71 9.95 8.63 5.52 80.82 
1999 6.73 3.59 6.39 4.6 2.05 1.23 1.3 4.31 9.51 6.56 4.94 13.87 65.08 
2000 8.56 7.24 5.61 3.13 1.52 2.69 4.3 4.47 3.92 9.9 14.42 15.61 81.37 
2001 22.33 7.76 6.92 5.57 2.38 0.63 5.03 6.44 7.78 6.4 2.72 13.2 87.16 
2002 10.69 9.18 1.71 0.98 1.08 2.26 2.03 5.1 12.39 22.19 24.42 9.1 101.13 
2003 5.43 14.91 2.32 2.93 4.45 2.49 2.02 10.43 7.35 8.43 3.73 12.8 77.29 
2004 3.33 10.73 4.31 11.74 1.87 4.37 4.43 1.51 7.68 11.41 13.66 8.56 83.6 
2005 5.82 5.24 4.93 6.55 2.74 1.34 2.38 2.75 6.98 5.57 2.1 9.5 55.9 
2006 2.37 8.71 2.22 3.58 1.06 3.78 2.06 5.87 10.66 15.36 0.58 8.58 64.83 
2007 9.13 2.6 0.5 5.79 1.88 2.88 1.56 3.38 6.9 7.16 22.55 7.13 71.46 
2008 2.06 9.1 8.76 4.1 1.08 1.6 3.5 1.42 14.78 6.01 3.48 1.36 57.25 
2009 9.7 1.04 1.19 1.99 1.25 1.67 9.95 3.78 3.58 7.84 7.52 5.68 55.19 
2010 1.45 7.57 3.86 5.34 1.96 1.86 4.71 4.03 2.87 9.81 5.45 3.57 52.48 
2011 4.97 3.87 0.77 4.31 2.14 1.39 1.32 8.53 10.87 12.82 2.91 8.58 62.48 
2012 3.35 8.1 2.09 2.84 3.23 1.59 4.12 3.11 26.28 2.84 0.55 7.1 65.2 
2013 8.88 5.66 6.14 0.69 5.74 1.02 6.28 10.72 11.2 18.63 2.85 0.95 78.76 
2014 12.38 0.62 2.4 0.61 1.28 0.74 1.82 10.03 10.52 2.9 8.6 6.8 58.7 
Mean 6.51 5.99 3.90 4.28 3.68 2.34 2.62 5.36 10.34 9.73 6.89 7.40 67.97 
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Appendix F- Summary HEC-RAS Results  
HEC-RAS analysis results for Existing Ground (EG) and Alternatives 1.1, 2.2, and 3.0. 
 
EG  


XS River 
Sta 


Runway 
13/31 
Elev 
(ft) 


Profile 


Without Coastal Flooding Effects With Coastal Flooding Effects 
Vel Chnl W.S. Elev Freeboard W.S. Elev Freeboard 


(ft/s) (ft) (ft) (ft) (ft) 


A 144 - 100-yr 3.49 12.63 - 16.20 - 
500-yr 3.77 13.15 - 16.20 - 


B 698 - 100-yr 6.52 13.44 - 16.20 - 
500-yr 6.80 13.96 - 16.20 - 


C 1336 18.47 
100-yr 1.00 13.91 4.56 16.20 2.27 
500-yr 1.18 14.46 4.01 16.20 2.27 


D 1791 18.99 
100-yr 2.67 13.97 5.02 16.20 2.79 
500-yr 2.99 14.53 4.46 16.20 2.79 


E 2432 19.15 
100-yr 3.41 15.24 3.91 16.20 2.95 
500-yr 3.86 15.80 3.35 16.20 2.95 


F 3094 19.26 
100-yr 5.29 17.12 2.14 17.12 2.14 
500-yr 5.68 17.64 1.62 17.64 1.62 


G 3589 19.31 
100-yr 6.32 19.15 0.16 19.15 0.16 
500-yr 6.20 19.64 -0.33 19.64 -0.33 


H 3950 19.47 
100-yr 4.95 20.98 -1.51 20.98 -1.51 
500-yr 5.20 21.42 -1.95 21.42 -1.95 


I 4460 19.59 
100-yr 4.70 22.24 -2.65 22.24 -2.65 
500-yr 5.08 22.64 -3.05 22.64 -3.05 


J 4994 20.58 
100-yr 5.53 24.00 -3.42 24.00 -3.42 
500-yr 5.99 24.39 -3.81 24.39 -3.81 


K 5408 23.27 
100-yr 5.10 25.77 -2.5 25.77 -2.5 
500-yr 5.56 26.16 -2.89 26.16 -2.89 


L 6068 27.05 
100-yr 6.35 28.31 -1.26 28.31 -1.26 
500-yr 6.78 28.69 -1.64 28.69 -1.64 


M 6545 - 
100-yr 7.62 30.21 - 30.21 - 
500-yr 8.26 30.60 - 30.6 - 


N 7067 - 
100-yr 9.21 32.52 - 32.52 - 
500-yr 10.10 32.97 - 32.97 - 


O 7482 - 100-yr 3.65 35.58 - 35.58 - 
500-yr 3.95 36.22 - 36.22 - 
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Alternative 1.1  


XS River 
Sta 


Runway 
13/31 
Elev 
(ft) 


Profile 


Without Coastal Flooding 
Effects 


With Coastal 
Flooding Effects Q100 Elev Increase 


Vel 
Chnl 


W.S. 
Elev 


Free-
board 


W.S. 
Elev 


Free-
board 


EG 
Elev 


Alt 1.1 
Elev Increase 


(ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 


A 144 - 100-yr 3.49 12.63 - 16.20 - 12.63 12.63 0.00 
500-yr 3.77 13.15 - 16.20 - - - - 


B 698 - 100-yr 6.52 13.44 - 16.20 - 13.44 13.44 0.00 
500-yr 6.80 13.96 - 16.20 - - - - 


C 1336 19.08 
100-yr 9.43 15.47 3.61 16.20 2.88 13.91 15.47 1.56 
500-yr 10.03 15.95 3.13 16.20 2.88 - - - 


D  1791 20.40 
100-yr 5.53 17.58 2.82 17.58 2.82 13.97 17.58 3.61 
500-yr 6.03 18.12 2.28 18.12 2.28 - - - 


E 2432 22.00 
100-yr 6.68 19.10 2.90 19.10 2.90 15.24 19.10 3.86 
500-yr 7.17 19.70 2.30 19.70 2.30 - - - 


F 3094 23.77 
100-yr 3.26 21.16 2.61 21.16 2.61 17.12 21.16 4.04 
500-yr 3.49 21.78 1.99 21.78 1.99 - - - 


G 3589 24.54 
100-yr 4.70 22.02 2.52 22.02 2.52 19.15 22.02 2.87 
500-yr 5.07 22.61 1.93 22.61 1.93 - - - 


H 3950 25.38 
100-yr 5.06 22.74 2.64 22.74 2.64 20.98 22.74 1.76 
500-yr 5.39 23.33 2.05 23.33 2.05 - - - 


I 4460 26.38 100-yr 5.64 23.63 2.75 23.63 2.75 22.24 23.63 1.39 
500-yr 6.11 24.19 2.19 24.19 2.19 - - - 


J 4994 27.57 
100-yr 6.18 25.02 2.55 25.02 2.55 24.00  25.02 1.02 
500-yr 6.64 25.57 2.00 25.57 2.00 - - - 


K 5408 29.27 
100-yr 5.37 26.56 2.71 26.56 2.71 25.77 26.56 0.79 
500-yr 5.70 27.06 2.21 27.06 2.21 - - - 


L 6068 31.47 
100-yr 6.70 28.71 2.76 28.71 2.76 28.31 28.71 0.40 
500-yr 7.22 29.13 2.34 29.13 2.34 - - - 


M 6545 33.00 
100-yr 7.18 30.51 2.49 30.51 2.49 30.21 30.51 0.30 
500-yr 7.80 30.97 2.03 30.97 2.03 - - - 


N 7067 33.86 
100-yr 9.28 32.49 1.37 32.49 1.37 32.52 32.49 -0.03 
500-yr 10.07 32.98 0.88 32.98 0.88 - - - 


O 7482 - 
100-yr 3.64 35.59 - 35.59 -  35.58 35.59 0.01 
500-yr 3.95 36.22 - 36.22 -  - - - 
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Alternative 2.2 


XS River 
Sta 


Runway 
16/34 
Elev 
(ft) 


Profile 


Without Coastal Flooding 
Effects 


With Coastal 
Flooding Effects 


With Coastal Flooding 
Q100 Elev Increase 


Vel 
Chnl 


W.S. 
Elev 


Free-
board 


W.S. 
Elev 


Free-
board 


EG 
Elev 


Alt 2.2 
Elev Increase 


(ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 


A 144 - 100-yr 3.49 12.63 - 16.20 - 12.63 12.63 0.00 
500-yr 3.77 13.15 - 16.20 - - - - 


B 698 - 100-yr 6.52 13.44 - 16.20 - 13.44 13.44 0.00 
500-yr 6.80 13.96 - 16.20 - - - - 


C 1336 - 100-yr 1.00 13.91 - 16.20 - 13.91 13.91 0.00 
500-yr 1.18 14.46 - 16.20 - - - - 


D 1791 18.96 100-yr 3.96 13.90 5.06 16.20 2.76 13.97 13.90 -0.07 
500-yr 4.25 14.45 4.51 16.20 2.76 - - - 


E 2432 19.70 100-yr 4.12 15.94 3.76 16.20 3.50 15.24 15.94 0.70 
500-yr 4.66 16.52 3.18 16.52 3.18 - - - 


F 3094 20.66 100-yr 3.66 17.90 2.76 17.90 2.76 17.12 17.90 0.78 
500-yr 3.14 18.59 2.07 18.59 2.07 - - - 


G 3589 22.10 100-yr 5.30 19.59 2.51 19.59 2.51 19.15 19.59 0.44 
500-yr 5.16 20.25 1.85 20.25 1.85 - - - 


H 3950 23.68 100-yr 5.07 21.16 2.52 21.16 2.52 20.98 21.16 0.18 
500-yr 5.39 21.66 2.02 21.66 2.02 - - - 


I 4460 25.12 100-yr 5.16 22.52 2.60 22.52 2.60 22.24 22.52 0.28 
500-yr 5.64 22.97 2.15 22.97 2.15 - - - 


J 4994 26.86 100-yr 5.65 24.25 2.61 24.25 2.61 24.00 24.25 0.25 
500-yr 6.11 24.70 2.16 24.70 2.16 - - - 


K 5408 28.71 100-yr 5.24 25.94 2.77 25.94 2.77 25.77 25.94 0.17 
500-yr 5.71 26.37 2.34 26.37 2.34 - - - 


L 6068 31.19 100-yr 7.16 28.56 2.63 28.56 2.63 28.31 28.56 0.25 
500-yr 7.70 28.96 2.23 28.96 2.23 - - - 


M 6545 - 100-yr 6.96 30.55 - 30.55 - 30.21 30.55 0.34 
500-yr 7.56 31.01 - 31.01 - - - - 


N 7067 - 100-yr 9.49 32.42 - 32.42 - 32.52 32.42 -0.10 
500-yr 10.34 32.89 - 32.89 - - - - 


O 7482 - 100-yr 3.62 35.62 - 35.62 - 35.58 35.62 0.04 
500-yr 3.92 36.26 - 36.26 - - - - 
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Alternative 3.0  


XS River 
Sta 


Runway 
16/34 
Elev 
(ft) 


Profile 


Without Coastal Flooding 
Effects 


With Coastal 
Flooding Effects 


With Coastal Flooding 
Q100 Elev Increase 


Vel 
Chnl 


W.S. 
Elev 


Free-
board 


W.S. 
Elev 


Free-
board 


EG 
Elev 


Alt 3.0 
Elev Increase 


(ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 


A 144 - 100-yr 3.49 12.63 - 16.20 - 12.63 12.63 0.00 
500-yr 3.77 13.15 - 16.20 - - - - 


B 698 - 100-yr 6.52 13.44 - 16.20 - 13.44 13.44 0.00 
500-yr 6.80 13.96 - 16.20 - - - - 


C 1336 18.91 100-yr 1.59 14.16 4.75 16.20 2.71 13.91 14.16 0.25 
500-yr 1.86 14.71 4.20 16.20 2.71 - - - 


D 1791 19.00 100-yr 3.44 14.45 4.55 16.20 2.80 13.97 14.45 0.48 
500-yr 3.96 15.03 3.97 16.20 2.80 - - - 


E 2432 19.58 100-yr 4.09 15.99 3.59 16.20 3.38 15.24 15.99 0.75 
500-yr 4.61 16.59 2.99 16.59 2.99 - - - 


F 3094 20.74 100-yr 3.65 17.91 2.83 17.91 2.83 17.12 17.91 0.79 
500-yr 3.13 18.60 2.14 18.60 2.14 - - - 


G 3589 22.17 100-yr 5.28 19.58 2.59 19.58 2.59 19.15 19.58 0.43 
500-yr 5.12 20.23 1.94 20.23 1.94 - - - 


H 3950 23.68 100-yr 4.90 21.11 2.57 21.11 2.57 20.98 21.11 0.13 
500-yr 5.21 21.60 2.08 21.60 2.08 - - - 


I 4460 25.15 100-yr 5.09 22.45 2.70 22.45 2.70 22.24 22.45 0.21 
500-yr 5.59 22.89 2.26 22.89 2.26 - - - 


J 4994 26.83 100-yr 5.72 24.21 2.62 24.21 2.62 24.00 24.21 0.21 
500-yr 6.18 24.67 2.16 24.67 2.16 - - - 


K 5408 28.62 100-yr 5.38 25.97 2.65 25.97 2.65 25.77 25.97 0.20 
500-yr 5.86 26.41 2.21 26.41 2.21 - - - 


L 6068 31.15 100-yr 7.03 28.60 2.55 28.60 2.55 28.31 28.60 0.29 
500-yr 7.56 29.01 2.14 29.01 2.14 - - - 


M 6545 - 100-yr 7.00 30.54 - 30.54 - 30.21 30.54 0.33 
500-yr 7.59 30.99 - 30.99 - - - - 


N 7067 - 100-yr 9.47 32.43 - 32.43 - 32.52 32.43 -0.09 
500-yr 10.30 32.90 - 32.90 - - - - 


O 7482 - 100-yr 3.62 35.62 - 35.62 - 35.58 35.62 0.04 
500-yr 3.92 36.25 - 36.25 - - - - 
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Appendix G – Scour Equations and Results 
 
All results in units of feet. 


Method 
Alt 1.1 Alt 1.1 Alt 2.2 Alt 2.2 Alt 3 Alt 3 Alt 3 
xsec 
3950 


xsec 
3094 


xsec 
3950 


xsec 
3094 


xsec 
3950 


 xsec 
3094 


xsec 
1791 


Competent Velocity 
Corps Bend 
Total 


-0.12 
3.9 
3.9 


-1.66 
4.05 
4.05 


0.27 
4.26 
4.53 


0.47 
6.74 
7.21 


0.21 
3.04 
3.25 


-0.8 
4.41 
4.41 


na 


Competent Velocity 
Thorne Bend 
Total 


-0.12 
5.07 
5.07 


-1.66 
5.07 
5.07 


0.27 
5.07 
5.34 


0.47 
5.07 
5.54 


0.21 
4.63 
4.84 


-0.8 
4.63 
4.63 


na 


Neil 11.17 8.4 12.58 11.53 12.17 11.9 11.61 
Lacey 2.67 3.81 2.84 1.92 2.35 2.92 2.91 
Blench 2.7 2.1 3.0 2.78 2.92 2.86 2.79 
Maximum 11.17 8.4 12.58 11.53 12.17 11.9 11.61 
Minimum 3.0 2.1 2.84 1.92 2.35 2.86 2.79 
Average 5.1 4.7 5.7 5.8 5.1 5.3 5.8 
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Appendix H-Flood Insurance Rate Maps for Seward Airport and Vicinity 
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Appendix I-Complete HEC-RAS Output Results for All Hydraulic Models 
 


Resurrection River Existing Conditions Model 100-year Flood - HEC-RAS Standard Table 1 
 


Reach River 
Station 


Total 
Discharge 


Minimum 
Channel 


Elevation 


Water 
Surface 


Elevation 


Critical 
Water 


Surface 
Elevation 


Energy 
Gradeline 
Elevation 


Energy 
Gradeline 


Slope 


Channel 
Velocity 


Flow 
Area 


Top 
Width 


Froude 
Number 


 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 13.91 8.23 13.95 0.000103 1 21357.56 5470.5 0.1 
Resurrection R 1791 29160 7.22 13.97 11.5 14.1 0.00191 2.67 10254.3 3669.35 0.35 
Resurrection R 2432 29160 5.18 15.24 12.98 15.35 0.002159 3.41 11151.41 3775.97 0.38 
Resurrection R 3094 29160 9.35 17.12 15.29 17.33 0.004453 5.29 8899.99 3243.36 0.58 
Resurrection R 3589 29160 12.51 19.15 17.61 19.52 0.005828 6.32 6570.57 2699.78 0.66 
Resurrection R 3950 29160 11.1 20.98 19.63 21.23 0.003442 4.95 7516.93 3273.47 0.52 
Resurrection R 4460 29160 14.88 22.24 21.12 22.53 0.002713 4.7 7042.58 3322.53 0.47 
Resurrection R 4994 29160 15.53 24 23.01 24.28 0.004179 5.53 7324.38 3339.32 0.57 
Resurrection R 5408 29160 17.98 25.77 24.56 26.07 0.004017 5.1 7323.43 3694.93 0.55 
Resurrection R 6068 29160 21.15 28.31 27.59 28.71 0.003922 6.35 7595.72 3725.94 0.58 
Resurrection R 6545 29160 22.38 30.21 29.72 30.95 0.004728 7.62 5581.69 3005.11 0.64 
Resurrection R 7067 29160 22.72 32.52 32.24 33.73 0.006862 9.21 3994.18 2706.98 0.78 
Resurrection R 7482 29160 21.42 35.58 31.89 35.83 0.003422 3.65 7728.7 2492.63 0.27 
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Resurrection River Alternative 1.1 Model 100-year Flood - HEC-RAS Standard Table 1 
 


Reach River 
Station 


Total 
Discharge 


Minimum 
Channel 


Elevation 


Water 
Surface 


Elevation 


Critical 
Water 


Surface 
Elevation 


Energy 
Gradeline 
Elevation 


Energy 
Gradeline 


Slope 


Channel 
Velocity 


Flow 
Area 


Top 
Width 


Froude 
Number 


 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 15.47 15.11 16.3 0.00555 9.43 6438.17 4124.5 0.74 
Resurrection R 1791 29160 7.22 17.58 15.87 17.92 0.00201 5.53 9177.76 4329.76 0.43 
Resurrection R 2432 29160 5.18 19.1 17.53 19.47 0.002471 6.68 9648.79 4388.34 0.47 
Resurrection R 3094 29160 9.35 21.16 18.63 21.31 0.002467 3.26 9231.95 3828.45 0.25 
Resurrection R 3589 29160 12.51 22.02 20.09 22.29 0.001866 4.7 8218.07 3325.18 0.4 
Resurrection R 3950 29160 11.1 22.74 21.12 23.01 0.00209 5.06 7784.23 2745.25 0.42 
Resurrection R 4460 29160 14.88 23.63 22.02 23.96 0.002387 5.64 7624.6 2796 0.47 
Resurrection R 4994 29160 15.53 25.02 23.58 25.37 0.003535 6.18 8015.95 2927.56 0.55 
Resurrection R 5408 29160 17.98 26.56 25.01 26.86 0.003166 5.37 8219.95 3866.15 0.51 
Resurrection R 6068 29160 21.15 28.71 27.98 29.22 0.003806 6.7 7623.2 3452.88 0.58 
Resurrection R 6545 29160 22.38 30.51 29.72 31.18 0.003854 7.18 5594.68 2722.59 0.58 
Resurrection R 7067 29160 22.72 32.49 32.14 33.73 0.007011 9.28 3955.54 2199.69 0.79 
Resurrection R 7482 29160 21.42 35.59 31.89 35.84 0.003391 3.64 7748.24 2372.27 0.27 
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Resurrection River Alternative 2.2 Model 100-year Flood - HEC-RAS Standard Table 1 
 


Reach River 
Station 


Total 
Discharge 


Minimum 
Channel 


Elevation 


Water 
Surface 


Elevation 


Critical 
Water 


Surface 
Elevation 


Energy 
Gradeline 
Elevation 


Energy 
Gradeline 


Slope 


Channel 
Velocity 


Flow 
Area 


Top 
Width 


Froude 
Number 


 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 13.91 8.23 13.95 0.000103 1 21357.56 5470.5 0.1 
Resurrection R 1791 29160 7.22 13.9 12.39 14.16 0.004293 3.96 7115.37 2860.79 0.52 
Resurrection R 2432 29160 5.18 15.94 13.47 16.13 0.002412 4.12 8654.95 3152.48 0.4 
Resurrection R 3094 29160 9.35 17.9 15.23 18.09 0.003787 3.66 8274.8 2480.17 0.38 
Resurrection R 3589 29160 12.51 19.59 17.52 19.88 0.004582 5.3 7344.26 2514.5 0.55 
Resurrection R 3950 29160 11.1 21.16 19.75 21.43 0.003648 5.07 7384.36 2881.82 0.5 
Resurrection R 4460 29160 14.88 22.52 21.1 22.81 0.002919 5.16 7277.65 2886.94 0.49 
Resurrection R 4994 29160 15.53 24.25 23.03 24.56 0.003905 5.65 7124.58 2977.52 0.56 
Resurrection R 5408 29160 17.98 25.94 24.71 26.27 0.003939 5.24 6854.12 3423.81 0.55 
Resurrection R 6068 29160 21.15 28.56 27.98 29.15 0.004568 7.16 6959.14 3297.62 0.63 
Resurrection R 6545 29160 22.38 30.55 29.72 31.17 0.003577 6.96 5903.48 2845.62 0.56 
Resurrection R 7067 29160 22.72 32.42 32.24 33.72 0.007497 9.49 3837.62 2157.91 0.81 
Resurrection R 7482 29160 21.42 35.62 31.89 35.87 0.003323 3.62 7792.32 2374.37 0.27 
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Resurrection River Alternative 3.0 Model 100-year Flood - HEC-RAS Standard Table 1 
 


Reach River 
Station 


Total 
Discharge 


Minimum 
Channel 


Elevation 


Water 
Surface 


Elevation 


Critical 
Water 


Surface 
Elevation 


Energy 
Gradeline 
Elevation 


Energy 
Gradeline 


Slope 


Channe
l 


Velocit
y 


Flow 
Area 


Top 
Width 


Frou
de 


Num
ber 


 (ft) (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Resurrection R 144 29160 2.29 12.63 10.47 12.79 0.001 3.49 11237.39 8100.84 0.3 
Resurrection R 698 29160 2.09 13.44 12.29 13.73 0.002172 6.52 8432.63 7559.62 0.45 
Resurrection R 1336 29160 7.81 14.16 9.7 14.24 0.000354 1.59 13670.97 4596.04 0.15 
Resurrection R 1791 29160 7.22 14.45 12.38 14.63 0.002673 3.44 8639.81 3364.16 0.43 
Resurrection R 2432 29160 5.18 15.99 13.47 16.18 0.002335 4.09 8801.9 3212.01 0.4 
Resurrection R 3094 29160 9.35 17.91 15.23 18.1 0.003766 3.65 8290.38 2485.93 0.37 
Resurrection R 3589 29160 12.51 19.58 17.54 19.87 0.004485 5.28 7303.85 2501.33 0.55 
Resurrection R 3950 29160 11.1 21.11 19.69 21.38 0.003521 4.9 7217.75 2832.71 0.49 
Resurrection R 4460 29160 14.88 22.45 21.07 22.74 0.002925 5.09 7091.07 2853.5 0.49 
Resurrection R 4994 29160 15.53 24.21 23.03 24.53 0.004061 5.72 7018.85 2965.58 0.57 
Resurrection R 5408 29160 17.98 25.97 24.75 26.31 0.004089 5.38 6912.41 3454.44 0.56 
Resurrection R 6068 29160 21.15 28.6 27.98 29.17 0.004346 7.03 7082.23 3310.56 0.62 
Resurrection R 6545 29160 22.38 30.54 29.72 31.17 0.003624 7 5869.84 2832.07 0.56 
Resurrection R 7067 29160 22.72 32.43 32.24 33.72 0.007438 9.47 3851.26 2162.53 0.81 
Resurrection R 7482 29160 21.42 35.62 31.89 35.86 0.003331 3.62 7787.12 2374.2 0.27 
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Resurrection River Existing Conditions Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 


Station 
Energy 


Gradeline 
Elevation 


Water 
Surface 


Elevation 


Velocity 
Head 


Friction 
Loss 


Contraction 
And 


Expansion Loss 


Discharge 
Left 


Overbank 


Discharge 
Channel 


Discharge 
Right 


Overbank 


Top Width 


  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 13.95 13.91 0.03 0.19 0.03 485.52 1296.84 27377.64 5470.5 
Main 1791 14.1 13.97 0.13 0.13 0.03 377.74 2841.23 25941.03 3669.35 
Main 2432 15.35 15.24 0.11 1.25 0 595.85 3079.65 25484.51 3775.97 
Main 3094 17.33 17.12 0.21 1.95 0.03 1467.54 7734.58 19957.88 3243.36 
Main 3589 19.52 19.15 0.37 2.14 0.05 2094.13 11241.82 15824.05 2699.78 
Main 3950 21.23 20.98 0.25 1.69 0.01 6474.65 8376.83 14308.53 3273.47 
Main 4460 22.53 22.24 0.29 1.29 0.01 5146.21 9733.63 14280.17 3322.53 
Main 4994 24.28 24 0.29 1.76 0 4127.23 9447.72 15585.04 3339.32 
Main 5408 26.07 25.77 0.29 1.78 0 1180.16 12264.79 15715.04 3694.93 
Main 6068 28.71 28.31 0.41 2.61 0.03 4554.81 17040.59 7564.61 3725.94 
Main 6545 30.95 30.21 0.74 2.14 0.1 3241.72 23284.41 2633.88 3005.11 
Main 7067 33.73 32.52 1.22 2.64 0.14 1861.17 26091.15 1207.69 2706.98 
Main 7482 35.83 35.58 0.24 2 0.1 2063.33 27089.45 7.22 2492.63 
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Resurrection River Alt 1.1 Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 


Station 
Energy 


Gradeline 
Elevation 


Water 
Surface 


Elevation 


Velocity 
Head 


Friction 
Loss 


Contraction 
And 


Expansion Loss 


Discharge 
Left 


Overbank 


Discharge 
Channel 


Discharge 
Right 


Overbank 


Top Width 


  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 16.3 15.47 0.83 2.41 0.16 12422.45 16516.23 221.32 4124.5 
Main 1791 17.92 17.58 0.33 1.56 0.05 9609.94 19524.41 25.65 4329.76 
Main 2432 19.47 19.1 0.37 1.54 0.01 14940.19 14168.1 51.71 4388.34 
Main 3094 21.31 21.16 0.16 1.82 0.02 14249.61 14818.79 91.6 3828.45 
Main 3589 22.29 22.02 0.27 0.94 0.03 7716.77 21441.83 1.4 3325.18 
Main 3950 23.01 22.74 0.27 0.72 0 14984.05 14129.03 46.93 2745.25 
Main 4460 23.96 23.63 0.33 0.94 0.02 10766.81 16895.06 1498.13 2796 
Main 4994 25.37 25.02 0.35 1.4 0 7771.4 14365.53 7023.07 2927.56 
Main 5408 26.86 26.56 0.3 1.49 0 3155.42 16781.24 9223.34 3866.15 
Main 6068 29.22 28.71 0.51 2.3 0.06 6710.14 19921.37 2528.49 3452.88 
Main 6545 31.18 30.51 0.67 1.92 0.05 4147.91 23434.85 1577.24 2722.59 
Main 7067 33.73 32.49 1.23 2.38 0.17 1834.78 26140 1185.23 2199.69 
Main 7482 35.84 35.59 0.24 2.01 0.1 2086.65 27065.87 7.48 2372.27 
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Resurrection River Alt 2.2 Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 


Station 
Energy 


Gradeline 
Elevation 


Water 
Surface 


Elevation 


Velocity 
Head 


Friction 
Loss 


Contraction 
And 


Expansion Loss 


Discharge 
Left 


Overbank 


Discharge 
Channel 


Discharge 
Right 


Overbank 


Top Width 


  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 13.95 13.91 0.03 0.19 0.03 485.52 1296.84 27377.64 5470.5 
Main 1791 14.16 13.9 0.27 0.14 0.07 510.62 4028.52 24620.86 2860.79 
Main 2432 16.13 15.94 0.19 1.96 0.01 1427.12 4745.95 22986.93 3152.48 
Main 3094 18.09 17.9 0.19 1.96 0 2538.09 7075.33 19546.57 2480.17 
Main 3589 19.88 19.59 0.29 1.76 0.03 2622.34 12525.4 14012.27 2514.5 
Main 3950 21.43 21.16 0.27 1.55 0 7578.2 11084.69 10497.11 2881.82 
Main 4460 22.81 22.52 0.28 1.38 0 6261.88 11651.85 11246.28 2886.94 
Main 4994 24.56 24.25 0.31 1.74 0.01 4787.21 10481.03 13891.76 2977.52 
Main 5408 26.27 25.94 0.33 1.71 0.01 1454.42 13361.74 14343.84 3423.81 
Main 6068 29.15 28.56 0.59 2.8 0.08 6341.96 20489.9 2328.14 3297.62 
Main 6545 31.17 30.55 0.62 2.02 0.01 4193.44 22926.32 2040.24 2845.62 
Main 7067 33.72 32.42 1.3 2.34 0.2 1758.28 26286.44 1115.27 2157.91 
Main 7482 35.87 35.62 0.24 2.04 0.11 2139.15 27012.79 8.07 2374.37 
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Resurrection River Alt 3.0 Model 100-year Flood - HEC-RAS Standard Table 2 
 
Reach River 


Station 
Energy 


Gradeline 
Elevation 


Water 
Surface 


Elevation 


Velocity 
Head 


Friction 
Loss 


Contraction 
And 


Expansion Loss 


Discharge 
Left 


Overbank 


Discharge 
Channel 


Discharge 
Right 


Overbank 


Top Width 


  (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) 
Main 144 12.79 12.63 0.16   4845.73 17997.81 6316.46 8100.84 
Main 698 13.73 13.44 0.29 0.9 0.04 16622.92 8518.95 4018.14 7559.62 
Main 1336 14.24 14.16 0.09 0.49 0.02 1145.24 2213.36 25801.4 4596.04 
Main 1791 14.63 14.45 0.18 0.36 0.03 805.58 4717.96 23636.46 3364.16 
Main 2432 16.18 15.99 0.19 1.56 0 1434.02 4793.25 22932.73 3212.01 
Main 3094 18.1 17.91 0.19 1.92 0 2544.37 7064.68 19550.95 2485.93 
Main 3589 19.87 19.58 0.29 1.74 0.03 2569.28 12372.07 14218.64 2501.33 
Main 3950 21.38 21.11 0.27 1.51 0 7177.16 10446.54 11536.29 2832.71 
Main 4460 22.74 22.45 0.29 1.35 0.01 6015.98 11242.69 11901.33 2853.5 
Main 4994 24.53 24.21 0.32 1.78 0.01 4750.6 10487.19 13922.21 2965.58 
Main 5408 26.31 25.97 0.34 1.78 0 1568.21 13904.29 13687.5 3454.44 
Main 6068 29.17 28.6 0.57 2.79 0.07 6449.49 20340.38 2370.13 3310.56 
Main 6545 31.17 30.54 0.63 1.98 0.02 4161.53 22972.6 2025.87 2832.07 
Main 7067 33.72 32.43 1.29 2.35 0.2 1766.94 26269.58 1123.49 2162.53 
Main 7482 35.86 35.62 0.24 2.04 0.1 2132.96 27019.04 8 2374.2 
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through your representative (Dan Mahalak) on the Seward Advisory Group.  Updates are also posted
to our website.  Update emails are sent to everyone on the mailing list, when an update is posted to
the site.  We have also responded directly to comments from Bill Williamson, received as part of the
agency scoping process. Through an open and collaborative process we hope to ensure the success
of this project.
 
If you have further questions regarding the environmental effects of this project, please contact
Mark Boydston, Environmental Impact Analyst, at (907) 269-0524 or via email at
mark.boydston@alaska.gov.  Questions regarding the engineering aspects of the proposed project
can be directed to me.
 
Thanks,
 

Barbara J. Beaton, P.E.
Project Manager
Aviation Design
Alaska Department of Transportation & PF
4111 Aviation Drive
Anchorage, AK 99502
(907) 269-0617
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Fund:  259 Seward-Bear Creek Flood Service Area - Budget Projection

Fund Budget:
FY2015   
Actual  

FY2016   
Actual  

FY2017   
Original     
Budget    

FY2017 
Forecast 
Budget

FY2018   
Mayor 

Proposed
FY2019 

Projection
FY2020 

Projection
FY2021 

Projection
Taxable Value (000's)

Real 360,138        374,082        387,109        387,109        424,826        424,826        429,074        437,655        
Personal 18,587          20,124          23,741          23,821          23,821          24,059          24,300          24,543          
Oil & Gas (AS 43.56) 5,901            5,548            9,158            9,158            16,173          15,688          15,217          15,217          

384,626        399,754        420,008        420,088        464,820        464,573        468,591        477,415        

Mill Rate 0.75              0.75              0.75              0.75              0.75              0.75              0.75              0.75              

Revenues:
Property Taxes

Real 268,181$      280,604$      290,332$      290,332$      318,620$      318,620$      321,806$      328,241$      
Personal 18,385          15,752          17,450          17,508          17,508          17,683          17,861          18,039          
Oil & Gas (AS 43.56) 4,426            4,161            6,869            6,869            12,130          11,766          11,413          11,413          
Interest 675               726               5,036            5,036            4,685            6,649            8,935            11,545          
Flat Tax 15,093          19,166          12,712          12,712          12,712          12,966          13,225          13,490          
Motor Vehicle Tax 9,344            9,671            7,997            7,997            9,508            9,698            9,892            10,090          

Total Property Taxes 316,104        330,080        340,396        340,454        375,163        377,382        383,132        392,818        

Federal Revenue 422               -                   -                   -                   -                   -                   -                   -                   
State Revenue 16,206          2,341            -                   -                   -                   -                   -                   -                   
Interest Earnings 4,627            12,257          5,036            5,036            4,685            6,649            8,935            11,545          
Other Revenue -                   5,000            -                   -                   -                   -                   -                   -                   

Total Revenues 337,359        349,678        345,432        345,490        379,848        384,031        392,067        404,363        

Total Revenues and
Operating Transfers 337,359        349,678        345,432        345,490        379,848        384,031        392,067        404,363        

Expenditures:
Personnel 84,533          80,101          81,902          81,902          165,966        169,285        173,517        178,723        
Supplies 769               960               3,700            3,111            4,300            4,386            4,474            4,563            
Services 38,107          54,518          132,906        402,075        147,640        147,640        150,593        153,605        
Capital Outlay 1,119            867               800               1,389            2,400            2,448            2,497            2,547            
Interdepartmental Charges 69,479          97,413          110,516        110,516        25,000          25,500          26,138          26,922          

Total Expenditures 194,007        233,859        329,824        598,993        345,306        349,259        357,219        366,360        

Total Expenditures and
  Operating Transfers 194,007        233,859        329,824        598,993        345,306        349,259        357,219        366,360        

Net Results From Operations 143,352        115,819        15,608          (253,503)       34,542          34,772          34,848          38,003          

Projected Lapse -                   -                   6,870            20,329          7,717            7,724            7,878            8,036            

Change in Fund Balance 143,352        115,819        22,478          (233,174)       42,259          42,496          42,726          46,039          

Beginning Fund Balance (less Restricted) 286,349        429,701        545,520        545,520        312,346        354,605        397,101        439,827        

Ending Fund Balance (less Restricted) 429,701$      545,520$      567,998$      312,346$      354,605$      397,101$      439,827$      485,866$      
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Fund 259
Department 21212 - Seward-Bear Creek Flood Service Area

FY2017 FY2017 FY2018
FY2015 FY2016 Original Forecast Mayor
Actual Actual Budget Budget Proposed

Personnel
40110 Regular Wages 33,773$           38,794$           39,754$           39,754$           85,957$           46,203$           116.22%
40210 FICA 2,559               3,028               3,553               3,553               7,693               4,140               116.52%
40221 PERS 23,978             11,407             9,096               9,096               19,673             10,577             116.28%
40321 Health Insurance 20,563             22,307             24,160             24,160             41,034             16,874             69.84%
40322 Life Insurance 65                    64                    102                  102                  219                  117                  114.71%
40410 Leave 3,387               4,334               5,093               5,093               11,150             6,057               118.93%
40511 Other Benefits 208                  167                  144                  144                  240                  96                    66.67%

Total: Personnel 84,533             80,101             81,902             81,902             165,966           84,064             102.64%

Supplies
42020 Signage Supplies -                      61                    200                  200                  700                  500                  250.00%
42120 Computer Software 100                  130                  -                      -                      600                  600                  -  
42210 Operating Supplies 669                  654                  3,500               2,911               3,000               (500)                -14.29%
42250 Uniforms -                      115                  -                      -                      -                      -                      -  

Total: Supplies 769                  960                  3,700               3,111               4,300               600                  16.22%

Services
43011 Contractual Services 17,319             38,974             110,000           379,169           125,000           15,000             13.64%
43019 Software Licensing -                      -                      200                  200                  200                  -                      0.00%
43110 Communications 1,022               1,045               2,232               2,232               2,232               -                      0.00%
43140 Postage and Freight 583                  695                  1,000               1,000               1,000               -                      0.00%
43210 Transportation/Subsistence 6,372               2,200               6,800               6,800               6,800               -                      0.00%
43260 Training 1,950               180                  700                  700                  800                  100                  14.29%
43310 Advertising 442                  442                  500                  500                  500                  -                      0.00%
43510 Insurance Premium 144                  183                  202                  202                  181                  (21)                  -10.40%
43720 Equipment Maintenance 426                  515                  500                  500                  500                  -                      0.00%
43810 Rents and Operating Leases 9,694               9,994               10,472             10,472             10,027             (445)                -4.25%
43920 Dues and Subscriptions 155                  290                  300                  300                  400                  100                  33.33%

Total: Services 38,107             54,518             132,906           402,075           147,640           14,734             11.09%

Capital Outlay
48610 Land Purchase 500                  -                      -                      -                      -                      -                      -  
48710 Minor Office/Communications Equipment -                      140                  800                  800                  1,800               1,000               125.00%
48720 Minor Office Furniture 619                  727                  -                      589                  600                  600                  -  

Total: Capital Outlay 1,119               867                  800                  1,389               2,400               1,600               200.00%

Interdepartmental Charges
60000 Charges (To) From Other Depts. 69,479             98,236             110,516           110,516           25,000             (85,516)           -77.38%
60004 Mileage Ticket Credits -                      (823)                -                      -                      -                      -                      -  

Total: Interdepartmental Charges 69,479             97,413             110,516           110,516           25,000             (85,516)           -77.38%

Department Total 194,007$         233,859$         329,824$         598,993$         345,306$         15,482$           4.69%

Kenai Peninsula Borough
Budget Detail

Difference Between
Mayor Proposed &
Original Budget  %

Line-Item Explanations

40110 Regular Wages. Staff includes Service Area Coordinator and 1/2 time
secretary.

Change: increase current administrative position from 3/4 time to full-time.
Add: 1/2 time administrative support position

42020 Signage Supplies. Posting signage at the Salmon Creek Flood Risk
Management parking area and access road.

42120 Computer Software. Microsoft Projects software.

43011 Contractual Services. Channel and embankment maintenance ($15,000),
flood restoration/ repair ($15,000), bank stabilization/ revetment projects ($15,000),
cooperative project with City of Seward ($50,000), establishing benchmarks
($10,000), sediment management plan ($20,000).

43210 Transportation/Subsistence. Board meeting allowance. Conferences,
meetings, training opportunities for staff. Floodplain Management Certification
requires 16 continuing education credits every 2 years.

43260 Training. Registration fees for conferences or training for staff. Increase
for ASFPM conference fee.

43720 Equipment Maintenance. Copier agreement.

43810 Rents & Operating Leases. Office space lease agreement and post
box fee.

43920 Dues & Subscriptions. Increase for Amazon Prime membership.

48710 Minor Office Equipment. High performance laptop ($1,800).

48720 Minor Office Furniture. Four office chairs ($600).

60000 Charges (To) From Other Depts. These are charges paid to the
Purchasing & Contracting department for project management on SBCFSA
projects. Eliminated Water Resources Manager
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May 2017 Work Session Topic 
 

USACE Salmon Creek Section 205 Project 

 

Possible Topics for Upcoming Work Sessions:  

SBCFSA Hazard Mitigation Plan Annual Review 

Public Outreach Projects 

SBCFSA Mitigation Projects & Priorities 
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Strategic Alliance for Risk Reduction 

FEMA Region 10 Service Center 

20700 44th Avenue West, Suite 110 

Lynnwood, Washington 98036 

(425) 329-3699 

 

Oregon Resilience 

Meetings 

FEMA is supporting two Resilience 

meetings in Oregon – the first on 

April 4th in Tillamook County and 

the second on May 10th in the Upper 

Rogue Watershed/Jackson County. 

The Resilience Meeting is the last 

meeting in the Risk MAP lifecycle 

and it brings together federal, state, 

and local stakeholders to identify 

actions to reduce risks to natural 

hazards in the community. At a 

Resilience meeting, attendees utilize 

existing information, risk 

assessments, and local capability 

assessments, to identify and/or refine 

mitigation strategies while 

workshopping these ideas with the 

state and federal expertise in the 

room. Oregon State Partners DLCD 

and OPDR have worked together to 

create a Resilience meeting agenda 

that, in addition to delivering the 

final phase of Risk MAP, allows 

participating communities to make 

progress on their hazard mitigation 

plan update.  

If you would like more information 

about these meetings please contact 

Cynthia.McCoy@fema.dhs.gov.  

ESA Puget Sound Webinar 

FEMA Region 10 and STARR II 

have produced a recorded webinar on 

compliance with the NFIP and the 

Puget Sound Biological Opinion. 

This webinar is specifically for 

“Door 3” (permit-by-permit) 

communities who are working to 

ensure compliance with the 

Endangered Species Act (ESA) 

through the review of habitat 
assessments for development in the 

Special Flood Hazard Area. 

The webinar is presented by Scott 

Van Hoff and Justin Craven, both 

with FEMA Region 10, and is 

available now at 

youtu.be/2lPcNmsqtE4. 

For more about the ESA, visit 

www.fema.gov/national-flood-

insurance-program-endangered-

species-act. 

Newport Creates Tsunami 

Safety Refuge 

 
Residents and visitors to the coastal 

community of Newport, Oregon, are 

relieved to have a nearby refuge that 

can keep them safe from the 

destructive power of a tsunami. 

Improved access to Safe Haven Hill, 

which sits 80 feet above sea level, 

will help facilitate a rapid evacuation 

from the low-lying South Beach and 

harbor areas of Newport.  

The new stairs, pathways and trails 

will accommodate large numbers of 

people with varying physical 

capacities. As part of the project, the 

summit area was cleared to provide 

space for at least 2,500 people.     

New solar-powered and battery-

backup lighting will help people  

Continued on next page  

News from Region 10 
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Newport (cont.) 

reach safety if an earthquake and 

tsunami should occur during the 

night. Emergency supplies stored at 

the summit will make it possible for 

a large number of people to be able 

to remain for the estimated 24 hours 

until it is safe to move to other 

locations away from the coast. 

The improvements at Safe Haven 

Hill are a great example of how 

federal, state and local agencies are 

working in cooperation with their 

communities to make investments in 

hazard mitigation. Taking action 

before a disaster strikes has 

tremendous potential to save lives 

and reduce and sometimes eliminate 

damage to property and the 

environment.  

More information is available from 

FEMA Hazard Mitigation 

Assistance: www.fema.gov/hazard-

mitigation-assistance, and the 

Oregon Office of Emergency 

Management: 

www.oregon.gov/OMD/OEM/ 

NORFMA News 

HEC-RAS 1D and 2D Workshops 

NORFMA is offering three 

workshops in early May, providing 

training for water resources 

professionals to use the HEC‐RAS 

(Hydrologic Engineering Center 

River Analysis System) for modeling 

steady and unsteady flow 

applications.  These workshops are 

taking place in Oregon, Western 

Washington, and Eastern 

Washington.  To meet various 

training needs, both 1D and 2D 

workshops are available.  Courses 

are intended for engineers, scientists 

and planners in water resources 

working for local, state and federal 

agencies and consulting firms. 

Participants will gain hands-on HEC-

RAS experience by participating in 

practical computer workshops, 

learning from "real world" project 

examples.  

For location and registration 

information, visit www.norfma.org.  

Hazus 4.0 Release 

On March 20, 2017, the Hazus Team 

deployed the Hazus Tsunami Module 

as part of the Hazus 4.0 release. The 

software can be downloaded for free 

on the FEMA Flood Map Service 

Center (MSC) Hazus Download 

page.  

The Tsunami Module represents the 

first new disaster module for the 

Hazus software in almost 15 years 

and is the culmination of work 

completed on the Hazus Tsunami 

Methodology Development (FEMA, 

2013) by a team of tsunami experts, 

engineers, modelers, emergency 

planners, economists, social 

scientists, geographic information 

system (GIS) analysts, and software 

developers. A Tsunami Oversight 

Committee provided technical 

direction and review of the 

methodology development.  

The release includes several key 

highlights: 

 Territory Analysis 

 New Point Format 

 Case Studies 

 Two Types of Damage Analysis 

To see a full list of changes with this 

version of Hazus, please read the 

User Release Notes that are available 

with the download package of the 

software. We recommend users do 

this prior to running Hazus 4.0. 

For more information, visit the 

Hazus Modernization page. The  

Hazus Outreach Team can be 

reached via email at 

hazus-outreach@riskmapcds.com. 

Featured Training 

Mitigation Planning Coffee Break 
Series: Developing FEMA Mitigation 
Planning Grants 

April 21, 2017 

10am-11am 

Did you know that FEMA provides 

planning grants to develop or update 

your natural hazard mitigation plan? 

Of course you did. But did you know 

that the same planning grants can be 

used to integrate your mitigation plan 

into local comprehensive plans, 

create a stand-alone risk assessment, 

or develop specific mitigation 

planning training? This may be new 

to you. 

Join us as you learn about FEMA 

planning grants offered through the 

Hazard Mitigation Assistance 

program, best practices in 

developing a planning grant scope of 

work, fundable planning activities, 

and the processes to develop and 

apply for a FEMA planning grant, 

whether through the Hazard 

Mitigation Grant Program (HMGP) 

or Pre-Disaster Mitigation (PDM) 

grant program. 

Guest Speakers for April 

 Steven Randolph, FEMA Region 

10 Hazard Mitigation Assistance 

Senior Specialist 

 Angie Lane, Oregon State 

Hazard Mitigation Officer 

 Susan Cleverley, Idaho State 

Hazard Mitigation Officer 

CECs available for ASFPM CFMs. 

Registration is free, and required. 

Visit http://j.mp/starronlinetraining. 

Remember, your registration is 

unique to you. Don’t share it. 

Encourage others to individually 

register. 
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Mitigation Planning 

Workshops 

May 10-11, 2017 

Lewiston, Idaho 

Hosted by the Nez Perce Tribe and 

FEMA Region 10, this in-person, 

two-day workshop covers the 

fundamentals for communities to 

develop new or updated tribal or 

local mitigation plans that address 

community priorities and meet 

requirements established in 44 CFR 

§201.6 & §201.7. Participants will 

learn the planning process, how to 

engage stakeholders, assess risks and 

develop effective mitigation 

strategies. Finally, the basic elements 

of the plan review, approval, and 

update cycle are discussed, including 

tips for implementing and 

maintaining an approved plan, 

tracking performance, keeping 

stakeholders involved, and 

preventing plans from lapsing or 

expiring. 

Download course announcement. 

Contact Lisa.Davis2@fema.dhs.gov 

to register.  

June 21-22, 2017 

The Dalles, Oregon 

This in-person, two-day workshop is 

hosted by the Oregon Office of 

Emergency Management and covers 

the fundamentals of the mitigation 

planning requirements for 

communities to develop new or 

updated local, tribal, or special 

districts natural hazards mitigation 

plans that address community 

priorities and needs as well as meet 

the requirements established in 44 

CFR §201.6 & §201.7. 

This workshop describes the 

planning process, requirements for 

stakeholder involvement, assessing 

risks, and developing effective 

mitigation strategies. It includes the 

basic elements of the plan review, 

approval, and update cycle, tips for 

implementing and maintaining an 

approved plan, tracking 

performance, keeping stakeholders 

involved, and preventing plans from 

lapsing or expiring. 

Download course announcement. 

Contact James.Adams@mil.state.or.us 

to register. 

Simpson Strong-Tie 

Workshops 

Back to Basics Workshop 
(Connectors, Fasteners, Anchor & 
Lateral System Review) 

April 11, 2017 – Sequim, WA 

April 13, 2017 – Seattle, WA 

April 18, 2017 – Kent, WA 

This free workshop is focused on 

providing practical and relevant 

information pertaining to proper 

connections and uses of Simpson 

Strong-Tie products for continuous 

load path.  

Post Installed Concrete 
Anchorage/Concrete, Steel Repair & 
Restoration Workshop 

April 12, 2017 – Sequim, WA 

This free four hour workshop 

delivers information about our 

combined Concrete, Steel Repair and 

Restoration (Repair, Protect, and 

Strengthen) & Post Installed 

Concrete Anchorage products, their 

detailed uses, descriptions, and 

availability. 

To register for these workshops or to 

find more course listings, please visit 

www.strongtie.com/workshops. 

Mitigation Planning 

Coffee Break Portal 

Past monthly webinars, future 

online training, resources, and 

upcoming in-person training are 

located at http://www.starr-team.com/s

tarr/RegionalWorkspaces/RegionX/miti

gationplanning/SitePages/2017_Coffee

_Break.aspx   

About the Coffee Break Webinar Series 

Each month we spend one hour 

discussing a different mitigation 

planning topic. We provide best 

practices, highlight work from Region 

10 tribes, states, and cities, and have 

guest speakers share their experience 

with mitigation plans and mitigation 

planning. 

Month Topic Recording Materials 

January 
Introduction to Natural 

Hazards Mitigation Planning 
January Recording January Materials 

February 
Building the Mitigation 

Planning Team 
February Recording  February Materials  

March 

Effective Public 

Engagement in Mitigation 

Planning 

March Recording  March Materials  

Ask the Help Desk 
The FEMA Region 10 Service 

Center is here to help local 

community officials and 

stakeholders with technical, 

training, mitigation, and mapping 

questions. Send your questions 

to RegionXHelpDesk@starr-

team.com. 

RXNewsletter@starr-team.com. 
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Developing FEMA Mitigation 

Planning Grants  

April 21, 10 am  

Online – 1 CEC 

Introduction to CRS 

May 16, 10 am  

Online – 1 CEC 

CRS and Coastal Hazards 

May 17, 10 am  

Online – 1 CEC 

CRS: Preparing for a  

Verification Visit 

June 20, 10 am  

Online – 1 CEC 

 

Online Training 
(All times Pacific) 

Elevation Certificates 

April 12, 10 am  

Online – 2 CEC 

Tools for Determining BFE 

April 13, 10 am  

Online – 1 CEC 

The Role of the Community CRS 

Coordinator  

April 18, 10 am 

Online – 1 CEC 

CRS: Repetitive Loss Properties 

April 19, 10 am  

Online – 1 CEC 

CRS: Developing Outreach 

Projects 

June 21, 10 am  

Online – 1 CEC 

Floodplain Development Permit 

Review 

June 22, 9 am  

Online – 1 CEC 

Inspecting Floodplain 

Development  

June 22, 10:30 am  

Online – 1 CEC 

To register for online courses, visit 

STARR’s training site online at 

j.mp/starronlinetraining, or email 

RXTraining@starr-team.com. 

SEWARD/ BEAR CREEK FLOOD SERVICE AREA REGULAR BOARD MEETING 
May 1, 2017

28

http://j.mp/starrrx
http://www.starr-team.com/starr/RegionalWorkspaces/RegionX/Lists/Events/
http://atkinsglobalna.webex.com/tc
mailto:RXTraining@starr-team.com?subject=Newsletter%20inquiry:


Greetings, 
 
My name is Matt Witosky and I am part of the Kenai Peninsula Borough Risk Mapping, Assessment, and 
Planning (Risk MAP) Project Team, working with the Strategic Alliance for Risk Reduction (STARR II), a 
contractor for the Federal Emergency Management Agency (FEMA).  This email is being sent to you as a 
status update for work completed on this project as of April 11, 2017.  Detailed status updates like this 
are sent quarterly and include the overall project status, changes to the scope or schedule of the project, 
and a detailed overview of the individual technical tasks associated with the project.   
  
Project History 
  
FEMA is responsible for preparing Flood Insurance Rate Maps (FIRMs) that delineate flood hazard zones 
and Base Flood Elevations (BFEs) in the United States.  Because of the importance of understanding the 
nation’s coastal flood risk, FEMA has initiated coastal flood risk studies for the populated coastline as part 
of its Risk MAP effort.  Through the Risk MAP effort, FEMA is updating the nation’s coastal Flood 
Insurance Studies (FISs) and FIRMs, where appropriate, and publishing new FIRMs in densely populated 
areas that were not previously mapped.  For more information, please 
visit https://www.fema.gov/coastal-flood-risks-achieving-resilience-together . 
  
The State of Alaska identified the Kenai Peninsula Borough as a priority for FEMA's Risk MAP 
program.  The State determines its priorities based on population at risk to hazards, recent events, and 
community interest.  FEMA, State, and Local stakeholders participated in a Risk MAP Discovery Meeting 
held March 2, 2011 where community concerns were identified.  These concerns were captured in the 
Risk MAP Discovery Report and delivered to the communities in the borough.  After the Discovery 
Meeting, community concerns were researched and analyzed, in order to develop a scope of work that 
includes multi-hazard risk assessment products and updates to the communities' regulatory flood maps 
based on community-identified resilience needs.  
  
Project Milestones and Deliverables  
  
Meeting/Deliverable  Point of Contact Actual/Projected Date  
Risk MAP Discovery Meeting Tom Tufts March 2, 2011 
Flood Study Kick-Off Meeting Tom Tufts July 23-26, 2012 
Flood Risk Review Meeting (FRR)/Draft Maps  Tom Tufts August 27-28, 2013 
Preliminary DFIRM/FIS Release Tom Tufts June 13, 2014 
Consultation Coordination Officers (CCO) Meeting Ted Perkins September 9-11, 2014 
Public Meeting/Workshop Ted Perkins September 9-11, 2014 
Appeal Period Starts Matt Witosky 1st Start: January 28, 2015  

2nd Start: August 12, 2015  

Appeal Period Ends Matt Witosky 
1st End: April 28, 2015  
2nd End:  November 10, 
2015  

Letter of Final Determination Matt Witosky April 20, 2016 
Draft Multi-Hazard Risk Report Amanda Siok October 6, 2016 
Maps and FIS become Effective Ted Perkins October 20, 2016 
Risk MAP Resilience Workshop Amanda Siok Summer 2017* 
Delivery of Final Risk Report and Risk Assessment 
Database Amanda Siok Fall 2017* 
 *All projected dates are subject to revision as the project progresses.  
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http://www.fema.gov/risk-mapping-assessment-and-planning-risk-map
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https://www.fema.gov/coastal-flood-risks-achieving-resilience-together


Recent Activity 
  
The flood study has concluded and went effective on October 20, 2016. 
  
FEMA funded its contractor, STARR II, to develop a multi-hazard Risk Report for the Kenai area as part of 
the ongoing Risk MAP study.  Risk assessments have been completed for tsunami, dam failure, erosion, 
and flood hazards and have been compiled into a draft Risk Report.  The State Risk MAP Coordinator, 
Sally Cox, sent the Risk Report out for review on October 6 and requested comments back by October 
28.  If there are any additional comments, please be sure to submit them as soon as possible before we 
finalize the Risk Report.  
  
Next Steps 
  
Once comments are compiled, FEMA and the State will hold a webinar to review the Risk Report, its data 
and results, and begin steps to schedule a Resilience Workshop.  Scheduling discussions regarding the 
Risk Assessment Results Webinar and the Resilience Meeting will begin soon. 
  
Additional information on this project including the project area and Risk MAP contacts can be found 
online at:  
  
http://www.starr-team.com/starr/RegionalWorkspaces/RegionX/Kenai_Coastal/SitePages/Home.aspx  
  
NOTE: If you have trouble downloading or are prompted for credentials when clicking the file name on 
the website, cancel the prompt and instead right-click the file name and choose "Save As" or "Save 
Target As". 
  
General Information  
  
If you have questions about this Risk MAP project, please contact the State Risk MAP Coordinator, Sally 
Russell Cox, sally.cox@alaska.gov , (907) 269-4588. 
  
The STARR II Region X Help Desk is another resource available to answer project-related 
questions.  STARR II staff will route and research your question, and respond within three business 
days.  Submit your questions via email, the address is RegionXHelpDesk@starr-team.com. 
  
If you want to keep up with what’s happening around Region X, get project status updates, or learn 
about upcoming events and training opportunities, subscribe to the Region X monthly newsletter.  For 
more information or to subscribe, email rxnewsletter@starr-team.com . 
  
Current and past issues of the newsletter, project status updates, announcements, upcoming events, and 
training opportunities are also available online at the STARR II website, www.starr-team.com (shortcut 
link: http://j.mp/starrrxnews).   
  
I hope you found this status update email helpful.  If you would like to be removed from the distribution 
list, or if you feel there is someone that should be added to the list, please reply to this email.  If you 
have any questions, or if there is information that you would like to see in future updates, please feel free 
to contact me by phone or email.  My contact information is below. 
  
Sincerely, 
  
Matt Witosky 
Project Manager 
STARR II - Strategic Alliance for Risk Reduction 
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FOR IMMEDIATE RELEASE   Contact: Julie Hasquet 
April 20, 2017      (907) 717-9619 
 

Chugach Electric cancels Snow River study 

Chugach Electric Association has canceled its effort exploring the possibility of a hydroelectric 
project along the Snow River on the Kenai Peninsula. After a series of meetings with 
government and non-government agencies, and two public meetings this week, the electric 
cooperative announced today the Board of Directors accepted a staff recommendation to stop all 
work on the potential project. 
 
“As a member-owned cooperative that values the opinions of Alaskans and the communities we 
serve, we have decided to end the Snow River study,” said CEO Lee Thibert. “We are committed 
to sustainable energy, but we’ve heard from many Alaskans who do not want us to study this 
option, and we appreciate and respond to those voices and concerns.” 
 
Thibert added the utility will not spend any more time, money, or resources on the project.  
 
Chugach received a permit from the Federal Energy Regulatory Commission last month allowing 
the utility to study the idea of the hydroelectric project in an area previously identified for its 
potential. The utility, which is guided by sustainability—a business philosophy of considering 
the economic, environmental, and social impacts of projects—said the early public process led to 
the conclusion that the project is not consistent with Chugach’s strategic goals. 
 
“Our public engagement process worked,” said Chugach Board Chair Janet Reiser. 
“Sustainability is very important to us, and we want to find long-term supplies of energy that will 
allow Chugach to provide electricity to Alaskans for decades to come.  Thank you to our 
members and other Alaskans who took the time to express their concerns to us.” 
 
In addition to meetings with numerous state and federal agencies, and other groups, Chugach 
held two public informational meetings this week; one in Anchorage and one in Moose Pass. 
 

### 
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