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2.0  FLOODS 
 
2.1 Why Focus on Flood Hazard Mitigation? 
Flooding is a dynamic natural process.  Along rivers, streams and coastal bluffs a 
cycle of erosion and deposition is continuously rearranging and rejuvenating the 
aquatic and terrestrial systems. Although many plants, animals and insects have 
evolved to accommodate and take advantage of these ever-changing environments, 
property and infrastructure damage often occurs when people develop coastal areas 
and floodplains and natural processes are altered or ignored.  

Flooding can also threaten life, safety and health and often results in substantial 
damage to infrastructure, homes, and other property.  The extent of damage caused 
by a flood depends on the topography, soils and vegetation in an area, the depth and 
duration of flooding, velocity of flow, rate of rise, and the amount and type of 
development in the floodplain.   
 
With miles of coastline, and numerous rivers, streams and lakes, most of the Kenai 
Peninsula Borough communities are subject to several types of flood hazards. 
Although flood conditions eventually subside, damage to public and private property is 
often costly. Unfortunately, some losses suffered during disaster events are 
impossible to recover, making the actual financial and emotional costs even greater 
than what is recorded.     
 

In 1986, 1989, 1995 and 2002, major fall 
rainstorms swept the Kenai Peninsula leaving 
widespread damage in their wake. The 1986, 
1995, and 2002 events were substantial 
enough to be declared local, state and federal 
disasters. Though not officially declared a 
federal disaster, damage in the Seward area 
from the 1989 storm was sufficient to warrant a 
State disaster declaration. In 1995, the 
combined public and private flood damage was 

estimated at over 5 million dollars1.  The 2002 floods caused an estimated $24.5 
million dollars in damage to roads and other public facilities and an additional $1.25 
million in damage to private property2.   

 
Although property location and value, availability of services and site development 
costs are normal considerations for residential, commercial and industrial 
development, the susceptibility of a particular site to naturally occurring events, such 
as flooding, may be overlooked or underestimated. When natural disasters do occur, 
such oversights can have tremendous social and monetary costs.  As development 
                                            
1   The 1995 damage estimates were provided by Alaska Division of Emergency Service (ADES) 1995 Damage Survey 

Reports, and Individual and Family Grant Program Summary, KPB Finance and Assessing Departments. 
2  The 2002 flood damage estimates were compiled from summaries provided by the Alaska Division Of Homeland Security 

and Emergency Management, Small Business Administration Loan Program and the FEMA- DR1445 Damage Summary. 

 

Kenai River, Big Eddy 
Area,  Sept. 1995 
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continues to occur, even in areas susceptible to flooding, flood mitigation planning can 
help limit or prevent future loss of life and property. 

 
Following a disaster, funding for damage repair is typically based on the concept of in-
kind replacement or “putting it back exactly as it was”, which helps the community in 
the short term, but also means that similar damage will occur during the next flood 
cycle.  Evaluating problem areas and implementing measures to stop or control 
damage is a productive and proactive way to end the cycle of repetitive loss.  
 
2.1.1 Past Flood Hazard Mitigation Plans  
The Alaska Railroad Corporation, City of Seward, Kenai Peninsula Borough, and 
Village of Port Graham have all completed flood mitigation plans in the past as a 
prerequisite for receiving Federal flood mitigation project funding.  
 

Alaska Railroad Corporation, Flood Hazard Mitigation Plan, Milepost 0.0 to 
Milepost 355.0, 1986. 
 
Hazard Mitigation Plan for the Seward Area, Prepared by the KPB Planning 
Department, September,1987. 
 
City of Seward, Flood Hazards Mitigation Plan, Prepared by City of Seward 
Community Development Department with Hensley Consulting Services, 1996. 
 
Kenai Peninsula Borough Flood Mitigation Plan, Phase I, Prepared by the KPB 
Planning Department, 1996. 
 
Final Flood Mitigation Plan, Port Graham, Alaska, Kenai Peninsula Borough, 
Prepared by Montgomery Watson and Parker Horn Company, March 2001. 

 
2.1.2 Flood Terminology 
A number of flood-related terms are frequently used in this plan and are defined 
below.  
 
Flood Insurance Study (FIS): A Flood Insurance Study is the official report provided by 
the Federal Insurance Administration, which provides flood profiles, the flood 
boundary-floodway map, and the water surface elevation of the estimated 100-year 
base flood.  
 
Flood Insurance Rate Map (FIRM): The Flood Insurance Rate Maps (FIRM) are the 
official maps on which the Federal Insurance Administration has delineated both the 
areas of special flood hazards and the risk premium zones applicable to the 
community. 
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Flood Insurance Zones (A, A2 through A10, V, B, C, D): In order to set actuarial 
insurance rates, the Federal Insurance Administration established the following flood 
hazard map zones: 

 
Zone Definition 

 
A Special Flood Hazard Areas inundated by the 100-year flood, determined by 

approximate methods; no base flood elevations shown or Flood Hazard 
Factors determined. 

AO Special Flood Hazard Areas inundated by types of 100-year shallow flooding 
where depths are between 1.0 and 3.0 feet; depths are shown, but no Flood 
Hazard Factors determined. 

Zone A2 through 
A5, and A10 

Special Flood Hazard Areas inundated by the 100-year flood, determined by 
detailed methods; base flood elevations shown, and zones subdivided  
according to Flood Hazard Factors. 

Zone V Special flood hazard areas along coasts inundated by the 100-year flood, as 
determined by approximate methods, and that have additional hazards due 
to velocity (wave action); no base flood elevations shown or Flood Hazard 
Factors determined. 

Zone V1 through 
V9, V11, V12, V16, 
and V19   

Special flood hazard areas along coasts inundated by the 100-year flood, as 
determined by detailed methods, and that have additional hazards due to 
velocity (wave action); base flood elevations shown, and zones subdivided 
according to Flood Hazard Factors. 

Zone B Areas between the Special Flood Hazard Areas and the limits of the 500-
year flood, including areas of the 500-year flood plain that are protected from 
the 100-year flood by dike, levee, or other water control structure; also areas 
subject to certain types of 100-year shallow flooding where depths are less 
than 1.0 foot; and areas subject to 100-year flooding from sources with 
drainage areas less than 1-square mile.  Zone B is not subdivided. 

Zone C  Areas of minimal flooding. 
Zone D  Areas of undetermined, but possible flood hazard. 

 
100-year Base Flood: Base Flood means the flood having a 1% chance of being 
equaled or exceeded in any given year.  Also referred to as the “100-year flood”.  
Designation on the floodplain (FIRM) maps always includes the letters A or V.  
 
Floodplain: A floodplain is land adjacent to a lake, river, stream, estuary or other water 
body that is subject to flooding.  If left undisturbed, the floodplain serves to store and 
discharge excess floodwater.  In riverine systems, the floodplain includes the 
floodway. 
 
Floodway: “Floodway” means the channel of a river or other watercourse and the 
adjacent  areas that must be reserved in order to discharge the base flood without 
cumulatively increasing the water surface elevation more than one foot.  
 
2.2 Floodplain Information Sources  
Between 1976 and 1983, FEMA and the United States Army Corps of Engineers 
(USACE) cooperated to produce the KPB Flood Insurance Study (FIS) and 100-year 
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and 500-year Flood Insurance Rate Maps (FIRM). Additional information about the 
National Flood Insurance Program (NFIP) and FIRM maps follows in Section 2.5 
Floodplain Management. 

 
For the Seward area, the approximate boundaries of the 1986 and 1995 floods are 
also available as map overlays in the KPB GIS system.  These maps provide historic 
flood information that is useful for land use decisions. 
 
2.3 Types of Flooding 
Flooding can occur in a number of ways, and many times are not independent of each 
other and can occur simultaneously during a flood event: Flooding on the Kenai 
Peninsula can be broken into a number of categories including: 

·  heavy rainfall; 

·  urban storm water overflow; 

·  rapid snowmelt; 

·  rising ground-water (generally in conjunction with heavy prolonged 
rainfall and saturated conditions); 

·  riverine ice jams; 

·  flash floods;  

·  fluctuating lake levels;  

·  alluvial fan flooding; 

·  glacial lake outbursts (jÖkulhlaups);   

·  coastal storm surge run-up; and 

·  tsunami and seiche (see Section 6.0). 

 

It is also important to note that the various types of flooding are not independent of 
each other and can occur simultaneously during flood events.  

 
Heavy Rainfall:  Based on normal weather patterns, it is not unusual for the Kenai 
Peninsula to receive heavy rain from mid to late summer through the fall. The rainfall 
intensity, duration, distribution and geomorphic characteristics as well as the amount 
and type of development in each watershed play a role in determining the magnitude 
of flood impacts.  Runoff flooding is the most common type of flood and usually occurs 
in conjunction with intense, prolonged rainfall. In addition to surface flooding, saturated 
soils and rising groundwater can result in landslides and coastal bluff failures.  
 
Urban Storm Water Overflow: As communities develop, natural vegetation is 
removed and replaced with buildings, streets and parking lots. Water that normally 
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would have been absorbed and slowly discharged into groundwater and stream 
systems, rapidly runs-off of hardened surfaces into ditches or storm water systems. 
Storm water systems can be overwhelmed by heavy rainfall, debris jams, or icing and 
it is not uncommon for water to temporarily back up on roads, parking lots and around 
buildings. 
 
Snow Melt Floods: Floods from melting snow typically occur in the spring or early 
summer.  Snow pack depth and spring and summer weather patterns influence the 
magnitude of flooding.  Warm summer temperatures can rapidly melt mountain snow 
pack or glacier ice and raise the water level of streams and lakes.  
 
Ground-water Floods: Groundwater flooding occurs as water accumulates and 
saturates the soil.  The water table rises and floods low-lying areas, including crawl 
spaces and basements, septic tanks, and other facilities.  It often happens in 
conjunction with heavy rains and raising surface waters. It is a significant problem for 
communities situated on alluvial fans, such as Seward, as well as in areas such as the 
Homer bench where clay layers concentrate the seasonal ground water table close to 
the surface.     
 
Ice Jam Floods: Ice jam floods occur when the ice cover on a river is disrupted by 
rapidly changing temperatures or by a sudden glacier-dammed lake (jÖkulhlaup) 
release. Ice jams can also occur when a slushy colloidal suspension, known as “frazil 
ice”, forms and is swept along until it becomes trapped and piles up beneath the 
surface ice. Ice jams also occur as the result of anchor ice formations or during spring 
breakup when the ice cover breaks into pieces and jams at bridges, bends or other 
natural constraints in the river. 
 
Because of the unpredictable nature of ice jams, flooding can be worse than 100 or 
500-year events1.  Heavy damage can occur when ice jams give way, sending surges 
of ice and rapidly moving water downstream. Ice jams have the potential to 
significantly damage bridges, piers, levees, jetties and other structures along the 
riverbanks.  
 
Glacial Outburst Floods (Jökulhlaups): A glacial outburst flood, also known as a 
jökulhlaup, occurs when water is suddenly released from a glacier-dammed lake.  
Releases occur when ice dams are overtopped, disrupted by earthquakes, melted by 
volcanic activity, or drained through sub-glacial conduits in the ice.  Sub-glacial 
releases occur when enough hydrostatic pressure builds to float the ice dam. The 
Kenai Peninsula Borough has large expanses of ice fields and numerous glacier-
dammed lakes. The two most notable for causing flood problems are the Snow and 
Skilak glacier-dammed lakes which outlet into Kenai and Skilak Lakes respectively, 
and release every two to five years. Although Kenai and Skilak Lakes are large lakes 
and buffer the sudden influx of water, downstream flooding can be quite severe if the 

                                            
1   FEMA. Revised Dec. 6, 1999. Flood Insurance Study, Kenai Peninsula Borough, Alaska. Community Number 020012. 
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lakes or Kenai River are already high or frozen. 
 
A jÖkulhlaup flood can occur at any time of the year, although in recent years it has 
occurred more frequently in the fall. One of the highest floods of record on the Kenai 
River happened in January 1969 when a sudden release from Skilak glacier-dammed 
lake lifted ice on the frozen river, severely scouring the banks as a surge of water and 
large ice chunks traveled downstream.  At the Soldotna bridge, water levels were 9 
feet higher than any previous flood of record, including the 1995 100-year flood.  Maps 
and outburst history tables for the Skilak and Snow River Glacier-Dammed Lakes are 
available in Appendix F. 
 
Flash Floods: Flash floods are characterized by a rapid rise in water level.  They are 
often caused by heavy rain on small stream basins, ice jam formation or dam failure.  
They are usually swift moving and debris filled, causing them to be very powerful and 
destructive.  Steep coastal areas in general are subject to flash floods.  A number of 
steep alluvial streams in the Seward area are susceptible to flash flooding and debris 
slides.  In October of 1986, after 15 inches of rain fell in a 24-hour period, widespread 
flood damage occurred as a result of debris avalanches and flash floods on Godwin, 
Lost, Box Canyon, Japanese, and Spruce Creek basins1.  Flash flooding and debris 
slides associated with steep alluvial streams also damaged property and roads in 
Homer and along the Homer bench. 
 
Fluctuating Lake Level Floods: Although lakes can buffer downstream flooding due 
to their storage capacity, if inflow is excessive, flooding of the area around the lake 
can occur.  The Kenai Lake area experiences periodic flooding due to rainfall, 
snowmelt, and glacier-dammed lake releases.  
 
Alluvial Fan Floods: Alluvial fans are areas of eroded rock and soil deposited by 
rivers.  When various forms of debris fill an existing river channel on an alluvial fan, 
the river shifts to cut a new channel.  Fast moving, debris filled water can cause 
erosion and flooding over large areas. Alluvial fan flooding in the Resurrection River, 
Lowell, Spruce, Box Canyon, Japanese Creek, Fourth of July, and Salmon Creek 
drainages result in nearly annual road closures, property and infrastructure damage in 
the Seward area. Other eastern Peninsula alluvial streams which regularly damage 
road and railroad infrastructure include the Snow River, Trail Creek, Trail River, Victor 
Creek, Falls Creek and Ptarmigan Creek. Roads and property within the City of Homer 
and along the Homer bench have been damaged as a result of flash flooding and 
debris slides associated with steep alluvial streams. 
 
Coastal Storm Surge and Wave Run-Up: Although all of the Borough coastline is 
susceptible to tidal storm surge,  the coastal communities of Nanwalek, Port Graham, 
Homer, Ninilchik, Anchor Point, Hope, Seward and Seldovia are vulnerable to flooding 
from high tides, coastal erosion, storm surge wave run-up, storm water overflow as 

                                            
1  Jones, S.H., and C. Zenone. 1988. Flood of October 1986 at Seward, Alaska. U.S. Geological Survey Water-Resources 

Investigations Report 87-4278. 
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well as  tsunamis and seiche waves.   
 
Tsunami and Seiche 
Tsunamis are sea waves of local or distant origin that typically are generated by 
earthquakes, volcanic activity or land or submarine slides. A seiche is an oscillating 
wave that occurs in a partially or totally enclosed body of water.  Seiches can be 
generated by earthquakes, landslides, high winds or changes in atmospheric 
pressure.  Because they are contained, seiche waves slosh repeatedly from side to 
side and continue to cause damage until the activity subsides. Tsunami and seiches 
are described in detail in Section 6.2. 

 
2.4 Flood History 
Peninsula-wide rivers, streams, and coastal areas are a frequent source of flood and 
erosion damage. People are drawn to the natural beauty and resources available in 
these areas and as development increases, so too do the costs associated with 
flooding.  
 
The earliest flood records for Peninsula streams date to the late 1940’s. The 
Resurrection River near Seward inundated 400 acres near the airport in 19461.  
Vulnerable due to its location on the Resurrection River alluvial fan, the airport has 
been damaged a number of times through the years. With the exception of a brief 
interval during the 1970’s, flood records indicate the Resurrection River has flooded at 
least twice each decade since 19462 (summarized in Table 2-1).  
 
 
Table 2-1.  Floods of Record – Resurrection River, Salmon Creek, Kenai River and 
Anchor River3. 

 In the Central Peninsula, one of the 
earliest recorded floods occurred in 
1947 on the Kenai River when 
waters rose above the level of the 
Sterling Highway and flooded homes 
in Cooper Landing. In January of 
1969, the Skilak glacier-dammed 
lake released into a frozen river 
system causing serious ice-jam 
flooding along the Kenai River. In 
1995, out of approximately 2,000 
parcels of land in the Kenai River’s 

100-year floodplain, 1,248 were somehow affected by the flooding.  Of those, 324 

                                            
1  FEMA. 1999. Flood Insurance Study, Kenai Peninsula Borough, Alaska. Community Number 020012.  
2  Ibid. 
3  Unless otherwise noted, information was excerpted from the1999 KPB FEMA Flood Insurance Study and KPB/Office of 

Emergency Management files.  2002 Flood Summary was excerpted from USGS Fact Sheet 2004-3023, and email and 
memos from the National Weather Service.  

Resurrection River Salmon 
Creek 

Kenai 
River 

Anchor 
River 

1946 1949 1947 1947 
1951 1961 1964 1983 
1957 1974 1967 1984 
1960 1976 1969 1985 
1961 1986 1974 1992 
1962 1989 1977 2002 
1986 1993 1986  
1989 1995 1989  
1993 2002 1993  
1995  1995  
2002  2002  



FLOODS 

 
All-Hazard Mitigation Plan: Section 2.0  Floods  2-8 
Kenai Peninsula Borough 

dwellings were surveyed and water damage was estimated at $556,0001.  Damage 
estimates did not include losses due to erosion or the wide array of fuel and septic 
tanks, steps, decks, walkways, and docks that were swept away.  The 1995 flooding 
also involved the Kasilof River where access to the Grant Fritz Subdivision was cut off 
for 10 days due to the area being inundated with approximately six feet of water.  
 
As is typical of most of Alaska, detailed descriptions of historic floods on the Kenai 
Peninsula are rarely available. A summary of historic flood events follows in Table 2-2, 
and additional flood event information is included as appropriate within the subsequent 
Zone sections.  
 
Table 2-2.  Kenai Peninsula Borough Floods of Record2.   
 
Year Location Flooding Conditions 
 
1883 English Bay A debris slide into Cook Inlet during the 1883 eruption of Augustine Volcano, 

triggered a tsunami, which struck English Bay (Nanwalek) and Port Graham3. It 
was reported that the tsunami landed at low tide and caused only minor 
damage4. 

 
1946 Resurrection River First recorded flood in vicinity of the Seward airport; 400 acres inundated. 
 
1947 Cooper Landing  A few basements flooded; water above Sterling Highway in places. 
 
1947 Anchor Point   November rains caused river to top banks but there were no structures in the 

flooded area at that time. 
 
1949 Salmon Creek   Salmon Creek overflowed at approximately River Mile 4; flooded railroad and 

threatened railroad bridge; flood waters surrounded Metcalf Country Store. 
 
1951 Resurrection River Flood waters rose unexpectedly at night from heavy snowmelt in the 

mountains due to warm weather; wells polluted by surface water; water rose 5 
feet in the Clear Creek area. 

 
1957 Resurrection River River eroded easterly into the Clear Creek drainage and headwater area; old 

car bodies were used to reinforce the bank in an attempt to halt the erosion. 
 

1957 Moose Pass  Water reached the school and flooded the railroad tracks and station. 
 
1960 Resurrection River River overflowed; heavy flood flows caused bank erosion along the east bank 

above the highway. 
 
1961 Salmon Creek  Flooded 8,000 feet of Nash Road.  

  
1961  Resurrection River Flooded 500 feet of the airport; eroded the runway; and damaged private 

homes. 
 

1962 Resurrection River Heavy flood flows across the river’s eastern floodplain; severe bank erosion 
above and below the highway; washed out Airport Road bridge. 

                                            
1  KPB Field Survey of Flood Damaged Homes, Oct. 1995.   
2  Unless otherwise noted, information was excerpted from the1999 KPB FEMA Flood Insurance Study and KPB/Office of 

Emergency Management files.  2002 Flood Summary was excerpted from USGS Fact Sheet 2004-3023, and email and 
memos from the National Weather Service. 

3  Waythomas, C.F. and R.B. Waitt. 1998. Preliminary Volcano-Hazard Assessment For Augustine Volcano, Alaska. U.S. 
Geological Survey, Open File Report 98-106 [http://www.avo.alaska.edu/pdfs/augustine_ofr.pdf]. 

4  For additional information see Tsunami and Seiche Section 6.3. 
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1964 Kenai River  Ice-jam flooding caused five families to evacuate their homes on Ciechanski  
and Rebel Run Roads. 

 
1964 Seward  After the catastrophic March 27, 1964 Good Friday earthquake, Seward was 

heavily damaged by quake-generated 30-40 foot tsunami waves and large 
seiche waves that occurred from land slides into Resurrection Bay1. According 
to the Army Corps of Engineers Waterways Experiment Station in Vicksburg, 
MS, the teleseismic tsunami waves that struck Seward exceeded a 500 year 
flood event2.   

 
1964 South Peninsula  Ten to thirty foot tsunami waves generated by the Good Friday earthquake 

struck the communities of Homer, Seldovia, Nanwalek and Port Graham. 
 
1964 Hope  The Good Friday earthquake caused the southern shoreline along Turnagain 

Arm to subside four to six feet, which caused spring tides to inundate areas 
five feet above the pre-earthquake tide levels. Homes in low-lying areas 
around town were flooded and the spring tides nearly reached the entrance to 
the General Store3.  Similar tidal flooding occurred at the Homer Spit where 
earthquake-induced subsidence lowered the Spit two to six feet and caused 
70% inundation during the following autumn high tides.  
  

1967 Kenai River  Ice-jam flooding caused 22 families (81 people) to evacuate their homes; 
docks, floatplanes, and many homes and businesses damaged;  several trailer 
homes washed away. 

 
1969 Kenai River  In the winter of 1969, a sudden surge release from the Skilak glacier-dammed 

lake caused a series of ice jams, serious flooding and ice scour damage from 
Sterling downstream to Soldotna©s Rebel Run Subdivision.   

 
1974 Kenai River  Ice-jam flooding washed out docks and boats and flooded several homes; an 

autumn jökulhlaup caused flooding and minor damage. 
 
1974 Salmon Creek  Overbank flows and minor bank erosion; some minor property damage in  the 

vicinity of the Nash Road bridge crossing. 
 
1976 Cooper Landing Flood waters reached the top of the post office dock. 
 
1976 Port Graham Cannery flooded by coastal storm. 

 
1976 English Bay Airport runway partially flooded by coastal storm. 

 
1976 Moose Pass Water flooded sewer system, closing school. 
 
1976 Salmon Creek  Over-bank flows and minor bank erosion.  Some minor property damage in  

the vicinity of Nash Road crossing.  
 
1977 Kenai River  Heavy snowmelt caused a 20 year flood in August; glacier lake dumping 

caused a 20 year flood in September; both resulted in moderate flooding at 
Salmon Run Acres (Big Eddy area). 

 
1983 Anchor River  Flooding washed out two portions of the old Sterling Highway; erosion 

occurred along the south bank of the lower river, particularly along the Old 
Sterling Highway bridge and public campground. 

 
1984 Anchor River  State Park flood damage included loss of a parking lot and a vaulted latrine, 

                                            
1   Fenner, K.D., Edwards, S.E., and T.M. Neely.  1987.  Hazard Mitigation Plan for the Seward Area.  28pp. 
2    FEMA. 1980, updated 1999. Flood Insurance Study, Kenai Peninsula Borough, Alaska. Community Number 020012. For 

additional information see Earthquake (4.2) and Tsunami and Seiche (5.2) history sections in this plan. 
3   Foster, H.L., and T.N.V. Karlstrom. 1967. The Alaska Earthquake. March 27, 1964. Regional Effects. Ground Breakage in 

the Cook Inlet Area. Geological Professional Paper 543-F. 
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scouring of three other parking lots, and erosion of 500 linear feet of gabion 
protected bank. 

 
1985 Anchor River  High water in May and June washed away the bridge, flooded private property, 

and caused significant erosion at the Anchor River State Recreation Area. 
 
1986 South Peninsula Heavy rains caused minor erosion in Homer, Anchor River, and Ninilchik; 

damage at Bradley Lake, Homer and along the Anchor River.  Other damage 
included mud slides at the Ninilchik boat harbor. 

 
1986 Kenai River    Heavy rains on October 10-12th damaged the Beaver Creek/Spur Highway 

culvert and caused major bank sloughing along the Kenai bluff. 
 
1986 Seward   An intense storm from October 9-11th deposited 15 inches of rain in 24 hours 

across broad areas of the lower Resurrection River and Salmon Creek 
watersheds.  Flooding was widespread and catastrophic as torrential waters 
rushed down steep gradient mountain canyons.  Massive landslides caused 
severe erosion and debris dams in the Godwin, Lost, Box Canyon, Japanese 
and Spruce Creek basins. Subsequent “surge-release” flooding occurred in 
numerous places as the water backed up and the dams failed. The debris dam 
failure on Spruce Creek resulted in a water surge of 13,600 cubic feet per 
second, four times greater than any previously known discharge from the 
basin1. Borough-wide damages to roads, bridges, and other public facilities 
was estimated at around $2 million. 

 
1989 Seward   Heavy rains on August 25-27th caused over $1 million in damage to homes, 

roads, and bridges.  Other areas of the Peninsula reported flooding, but 
sustained less damage. 

 
1989 Kenai  In September flooding was observed along the south bank in the Riverside 

Lane area (River Mile 15.5).  Some homes and trailers affected; up to 1 foot of 
water on the ground.  A half dozen cabins inundated with 1 to 1.5 feet of water 
in the Castaway Cove area (River Mile 14.5 to 14.7). 

 
1989-90 Drift River  Redoubt Volcano eruptions created a series of mudflows (lahars) that filled and 

shifted the Drift River watercourse and flooded the Drift River Oil Terminal, 
which is located 35 kilometers east of Mount Redoubt and 5 kilometers inland 
from the mouth of the Drift River. The Drift River facility and surrounding area 
was inundated by extensive lahars and personnel were evacuated three times. 
Although the facility was threatened by flooding and mudflows, no damage was 
reported to the oil storage tanks2. 

 
1992 Anchor River  Flooding damage to one home was reported due to an ice jam on the north 

fork of the Anchor River.  
  

1993 Seward   Heavy rains on August 26th caused Salmon Creek, Clear Creek, and the 
Resurrection River to flood.  Three homes and one business were damaged.  
The railroad tracks at the upper end of Kenai Lake were damaged, and parts of 
Primrose Road were submerged. 

 
1993 Cooper Landing JÖkulhlaup flooding from the Snow glacial-dammed lake submerged yards and 

docks along the Kenai River.  
 
1994 Homer   Storm undercut 1/2 mile of newly paved Homer spit road. 
 

                                            
1  Jones, S.H., and C. Zenone. 1988. Flood of October 1986 at Seward, Alaska. U.S. Geological Survey Water-Resources 

Investigations Report 87-4278. 
2  Christopher F. Waythomas, Joseph M. Dorava, Thomas P. Miller, Christina A. Neal, and Robert G. McGimsey. 1998 U.S. 

Geological Survey, Alaska Volcano Observatory, Alaska Open-File Report 97-857. 
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1994 Seldovia  & Nanwalek Storm damaged a park in Seldovia and seriously damaged the Nanwalek 
runway. 

 
1995 Peninsula-wide Heavy rains caused extensive stream flooding across Southcentral Alaska.  

Borough-wide damages to public facilities, commercial property and private 
residences exceeded $5 million. Fisheries and watershed damage, as well as 
damage to recreational facilities, trails, and roads on the Chugach National 
Forest was estimated at an additional $3 million.  

  
1995  Kenai River  Heavy rains from a series of severe seasonal storms caused overbank flows 

that damaged homes, washed out roads, caused well and septic pollution, 
washed away decks, boardwalks, other structures and property, and caused 
severe bank damage in River Quest, Castaway Cove, Big Eddy, Poacher©s 
Cove, Morgan©s Landing, Dow Island, and Kenai Keys subdivisions. Although 
the total amount of private property damage can never be completely 
assessed, out of approximately 2,000 parcels of land located in the Kenai 
River©s 100 year floodplain, 1,248 were affected by the flooding in 1995.  Of 
those, 324 dwellings were surveyed and water damage was estimated at 
$556,000 1. 

     
1995 Kasilof River  Flooding occurred along the lower portion of the Kasilof River, east of the 

Sterling Highway (Mile 109) as well as on the south end of Pollard Loop Road.  
The river over-flowed the embankment, destroyed the drainage crossing, a 
gravel levee, and inundated the Grant Fritz Subdivision.  The area was under 
approximately six feet of water and road access was cut off for 10 days.   

 
1995 Seward  Area  Heavy rains associated with a series of storm fronts caused severe flooding in 

the Seward and outlying areas. Area roads, bridges, the airport, harbor, and 
many homes and businesses  were damaged.  Road and utility repairs alone 
were estimated at $3.5 million. Eastern Peninsula areas that flooded included 
Moose Pass, Falls Creek, Victor Creek, Primrose Creek, Snow River, and 
Kenai Lake.  In Moose Pass, rising water in Upper Trail Lake caused minor 
damage to a number of homes as well as to the first floor of the elementary 
school.  South of Moose Pass, in the Victor Creek area, private lands were lost 
to erosion although no homes were damaged by the high water.  Around the 
Primrose Area on Kenai Lake, homes were inundated and road access was 
blocked for approximately two weeks. 

 
In the outlying Seward area flooding occurred along Lost Creek, Bear Creek, 
Glacier (Kwechak) Creek, Salmon Creek, Clear Creek, Box Canyon Creek, 
and the Resurrection River. South of the City of Seward, substantial damage 
occurred to Lowell Creek Road due to high flows in both Lowell and Spruce 
Creeks2. Additional damage occurred within the Seward City Limits from 
Japanese, Fourth of July, Godwin, Sawmill, and Rudolph (Scheffler) Creeks3. 

 
 

2002   Peninsula-wide Unusually warm temperatures, high winds and heavy rain lingered across the 
Kenai Peninsula from late September through the end of November 2002. 
Heavy rain during that time damaged areas from Portage (to the north), 
Cordova (to the east), Chignik (on the Alaskan Peninsula to the west) and 
Kodiak Island (to the south). The heaviest rains and most severe flooding 
occurred on the southwestern Kenai Peninsula between October 22-24 and 
November 234.  The National Weather Service Doppler radar system was 

                                            
1  Oct 1995, KPB Field Survey of Flood Damaged Homes. 
2     Kenai Peninsula Borough. 1996. Flood Mitigation Plan. 
3  City of Seward. 1996. Flood Hazard Mitigation Plan. City of Seward Community Development Department and Hensley 

Consulting Services.  
4  Eash, J.D., Rickman, R.L., March 2004. Floods on the Kenai Peninsula, Alaska, October and November 2002. USGS Fact 

Sheet 2004-3023. 
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inoperable for a number of hours on October 20, 23, and 24.  As a result, 
crucial information about the amount of rain falling in the Caribou Hills region 
was not reported and the flooding that began on the Seward side of the 
Peninsula struck southwestern Peninsula streams without much warning.  

 
    All told, the fall floods directly affected 10 communities and damage to public 

facilities (roads, railroad, parks, utilities, buildings and equipment) was 
estimated at over $24.5 million dollars1.  Of that, damage to 62 sites on the 
highway system was estimated at $20.5 million, $781,000 to State Park 
Facilities, $1.2 million to Borough roads and bridges and $425,000 to power 
lines and underground distribution lines2. Damage to private property totaled 
more than $1,225,0003. 

   
2003   Pile Bay Road In October of 2003, 15-inches of rain caused serious flooding on the west side 

of Cook Inlet between Lake Iliamna and Iliamna Bay. A State Disaster 
Declaration was issued and flood damage to the 14 mile (State maintained) 
Pile Bay Road between Williamsport and Pile Bay Village cost nearly half a 
million dollars to repair. Damage to 22 sites along the first 6 miles of the road 
within the KPB accounted for $176,800 of the total damage4. 

 
2003 Nanwalek  Wind driven waves in November of 2003 eroded away a 500-foot long by 40-

foot wide section about half way down the English Bay airstrip on the bay side 
and a 400-foot long by 40-foot wide section of runway on the lagoon side5.   

 
    
A list of publications and additional flood hazard resources is provided in the Flood 
Resource Directory at the end of this chapter. 
 
2.5 Floodplain Management 
2.5.1 National Floodplain Insurance Program (NFIP) 
The KPB first entered the NFIP in 1970 with passage of a resolution committing to 
adopt a floodplain development ordinance. In March of 1980, the Borough was 
suspended from the NFIP for failure to adopt the necessary regulations. A few years 
later, after severe fall storms caused widespread flood damage, the Borough reapplied 
for the NFIP. On November 18, 1986, after passage of Chapter 21.06 Floodplain 
Management (KPB Res. 87-13), FEMA accepted the Borough back into the NFIP.   
 
In 1981, the U.S. Army Corps of Engineers (USACE) provided the Borough with Flood 
Insurance Rate Maps (FIRM), which were revised in 1983. Subsequent revisions to 
the original FIRM maps include a 1984 Letter of Map Revision (LOMR) for a portion of 
Kwechak/Glacier Creek; a 1996 LOMR for a portion of the Resurrection River above 
the Seward Highway; and a 1999 re-map of the Big Eddy area along the lower Kenai 
River. 
 
FEMA and the USACE prioritized stream and coastal areas for flood mapping based 

                                            
1  2002 Kenai Peninsula Flood DR-1445 Damage Summary 
2    Matthews, J. Planning and Project Management Coordinator, Homer Electric Assoc. Inc., (Email Memo). 
3   Cowles, W. ADHS/ES, Private Assistance Grant Funding Summary, (email) and Jenkins, R., Small Business Administration, 

Private Homeowner and Business Loan Program (telephone communication). 
4  Pers. Comm., Carol Sanner, Alaska Dept. of Transportation and Public Facilities, Central Region, Maintenance and 

Operations, Pile Bay Road Flooding Incident Spreadsheet, 3/30/04. 
5  Trip Report: English Bay Runway Repairs, Nanwalek,  Randel Jones, Homer Station Foreman, Alaska Dept. of 

Transportation and Public Facilities, 2/26/2004.  
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on the amount of at risk existing development as well as the overall potential for future 
development.  Areas with the most development were studied in detail, which provided 
floodway delineations and 100-year base flood elevations (BFEs) and wave run-up 
elevation predictions.  Floodplain areas that have BFE information are referred to as 
numbered A and V Zones.  Less developed areas were studied by approximate 
methods, which means the approximate boundaries of the 100-year flood were 
provided, but BFE information was not generated.  Floodplain areas studied by 
approximate methods are referred to as un-numbered A and V zones1.  

 
Detailed studies were completed for the Kenai and Kasilof Rivers, Salmon Creek, 
Salmon Creek Bypass, and a limited portion of the Resurrection River.  In addition, 
detailed studies to delineate coastal storm surge flood elevations were completed for 
several communities along Cook Inlet, Kachemak Bay, and Resurrection Bay.  
 
KPB Chapter 21.06 established floodplain management regulations for the FIRM 
mapped floodplains outside of the incorporated cities of Kenai, Soldotna, Seward and 
Homer.  The Cities of Homer and Seward regulate floodplain development for FIRM 
areas within their incorporated boundaries2.  Kenai and Soldotna do not currently 
regulate floodplain development in their FIRM areas and do not participate in the 
NFIP.  
 
2.5.2 Flood Insurance 
The NFIP is a source of reasonably priced flood insurance for property owners that 
build to floodplain standards. Although insurance helps recover losses, it does not 
provide a complete solution, as it only pays for damage to improved land and buildings 
therefore sometimes encouraging rebuilding in areas subject to repetitive flooding. 
According to FEMA’s community insurance information system, there are currently 
193 policies in the KPB  (Table 2-3).  Although the number of policies appears small 
compared to the total number of properties at potential risk, it actually is close to the 
national average of 12%3.     

 
Table 2-3.  Kenai Peninsula Borough 
 Flood Insurance Summary4. 

2.5.3 Repetitive Flood Losses 
Although FEMA tracks repetitive insurance losses, it 
does not track uninsured losses, which have been 
significant in past flood events.  A ”Repetitive Loss 
Property” is defined by FEMA as any property with 2 
or more insurance claim losses in any 10 year period.  

If 2 losses occur within 10 days of each other, only 1 loss is counted. In order for a 

                                            
1  FEMA.  1999.  Revised.  Flood Insurance Study.  Kenai Peninsula Borough, Alaska.  Community Number-020012. 
2   Homer City Code – Chapter 12.12 Flood Damage Prevention; Seward City Code – Chapter 15.25 Floodplain Management. 
3  Pers. Comm., Christy Miller, NFIP State Coordinator, Division of Community Advocacy, Department of Community and 

Economic Development, 6-2-04. 
4  Community Flood Insurance Information provided on 4-13-2004 by Debbie Key, Natural Hazard Program Specialist, FEMA 

Region X. 

Number of Policies 193 
Total Premiums $82,918 
Insurance in Force $28,367,300 
Number of Paid 
Losses 

23 

Value of Paid 
Losses 

$190,484 
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property to be considered for repetitive loss status, the insurance claims must have 
occurred on or after January 1,1978, be closed and involve at least $1,000 in 
payments.   
 
According to the FEMA’s Community Information System Database, the KPB has one 
repetitive loss property in the Seward area, which sustained $11,453.97 in damages in 
1995 and $7,749.52 in 20001.   
 
In addition to repetitive loss claims, the Borough also tracks “substantially damaged” 
structures defined as those that cost more than 50% of the structure’s market value to 
repair. If a substantially damaged structure is located within a mapped floodplain 
repair or reconstruction must comply with floodplain building standards. After flood 
waters subsided in 2002, three floodplain properties in the Seward area were 
identified as substantially damaged2.  In addition, there were approximately five 
properties outside of mapped floodplains in the Anchor Point and Ninilchik areas that 
were identified with substantial damage3.  
 
2.5.4 Community Rating System Program 
The KPB also participates in the NFIP Community Rating System, which is an 
incentive program that reduces premiums when communities exceed the minimum 
requirements of the NFIP.  The KPB’s Class 8 rating provides a 10% insurance 
premium reduction, which represents an average annual savings of $30 per policy4.  
     
2.6 Flood Hazard Assessment Overview 
The Kenai Peninsula Borough encompasses 24,737 square miles5, which includes 
Cook Inlet and is approximately equivalent in size to the combined states of Vermont,  
New Hampshire, and New Jersey.  Within Borough boundaries there are 16,0136 
square miles of land, of which 9,050 is located on the Kenai Peninsula and 6,450 on 
the west side of Cook Inlet (Figure 1-2).  
 
Given the Borough’s large size and diversity of topography, geology, hydrology, and 
weather, the flood hazard risk assessment is organized into a general Borough-wide 
overview (which includes references to tables and figures included in Section 1). More 
detailed floodplain information is provided in the KPB Emergency Management Zone 
(North, Central, East, and South) sections which follow (see Figure 1-1). 
 
2.6.1 Risk and Vulnerability 
The extent of damage caused by any flood depends on the topography, soils, and 
vegetative cover of an area, depth and duration of flooding, velocity of flow, rate of 
                                            
1  Ibid. 
2  Pers. Comm., Christy Miller, NFIP State Coordinator, Division of Community Advocacy, Department of Community and 

Economic Development, 6-2-04. 
3  Pers. Comm., Jane Gabler, KPB Floodplain Administrator, 6-2-04. 
4  FEMA & the Alaska Division of Emergency Services, Dec. 2002. Flood Safe. 
5  Kenai Peninsula Borough 2002 Situations and Prospects.  
6  U.S. Census Bureau, County and City Data Book: 2000 (13th edition), Washington, DC, 2001, Library of Congress Card No. 

52-4576. 
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rise, amount of development in the floodplain and the effectiveness of flood prevention 
and flood fighting efforts.  Critical elements of a flood hazard assessment involve: 
 

·  estimating the geographic areas at risk from flooding; 
 
·   the type and intensity of flooding; 

 
·   the probability of flood events; 

 
·   and the relative vulnerability of people and development.  

 
Typically, communities use federally standardized Flood Insurance Studies and Flood 
Insurance Rate Maps (FIRM) to identify risk and manage development in flood hazard 
areas. 
 
2.6.2 Floodplain Maps and Flood Risk Prediction  
The FEMA FIRM flood maps are currently the Borough’s primary flood prediction and 
regulatory tool. It is important to realize that these maps represent the flood risk that 
was present at the time they were completed. As time goes by and significant natural 
and man-made changes occur within floodplains, the maps become less accurate for 
predicting flood risk. This is particularly true of the rapidly changing alluvial streams in 
the Seward area.  It is also true for south peninsula streams such as the Anchor and 
Ninilchik Rivers, where channel and floodplain characteristics were dramatically 
altered during the 2002 floods.  
 
In addition to the loss of predictive power that accompanies aging maps, some areas 
were only assessed for approximate flood boundaries (un-numbered A and V zones) 
or development is so recent that mapping is not yet available. Unmapped developing 
areas include locations next to streams, lakes, local drainages and coastal areas.  In 
addition, as paving and other development has increased impervious surfaces, storm-
water runoff flooding in some communities has become more problematic. 
 
Adding a layer of complexity for flood risk assessment is the rate and amount of land 
subdivision and subsequent development, which has been increasing steadily in 
recent years in both developed and remote areas of the Borough. Another 
complicating factor involves the death and harvest of thousands of acres of spruce 
bark beetle infested forest across the Borough (see wildfire hazard section). In recent 
years, accelerated timber harvest has opened access to large portions of the central 
and southern peninsula, including lands in the Stariski Creek, Ninilchik River, Anchor 
and North Fork Anchor River and Deep Creek watersheds. In addition to impacts from 
increased road building and other development, the death of millions of spruce trees is 
causing major ecological changes at a landscape scale, including changes to water 
retention and cycling processes. The impact to the Borough’s rivers, lakes, wetlands, 
and other water systems from the removal (by death or harvesting) of millions of trees 
is still largely unknown.   
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Of the dozen FIRM floodplains in the KPB, 9 have been entered into the KPB 
Geographic Information System (GIS) and linked to the Borough’s tax assessment 
databases.  GIS provides a powerful mapping and analysis tool that is useful for 
floodplain permitting and land management decisions. Tax parcel information provided 
by the GIS Department was also used for the floodplain risk analysis sections of this 
report.  
 
Additional flood hazard risk assessment information specific to the communities of 
Seward, Kenai, Soldotna, Homer and Port Graham is included in the city annex 
sections at the end of this report.  
 
2.6.3 Vulnerability Assessment  
A vulnerability assessment identifies the population, property and environment that 
may be exposed to flooding and is important for understanding and reducing risk and 
preventing future losses.  Consequences to people from flooding include the 
possibility of injury or death as well as the possible need for emergency sheltering due 
to loss of homes. Consequences to property include partial or total destruction of 
structures, equipment, and services. Serious flooding has the potential to disrupt vital 
services such as water, sewer, power, and gas; can damage roadways, bridges, 
buildings, railroads, airport facilities, residential, commercial, and recreational 
development; and cause additional natural and environmental emergencies such as 
landslides. 
 
Because the data is not readily available to make site-specific predictions for 10, 25, 
50, 100, 500-year flood events, calculating each community’s vulnerability to flooding 
is not straightforward. Although the Flood Insurance Rate Maps are somewhat dated 
and not predictive of all flood hazards, they currently represent the primary tool 
available to the Borough.   
 
To assist with the vulnerability analysis section of this report, a GIS analysis of the 
100-year FIRM floodplain overlays was used to calculate the number and value of 
parcels, structures, and acres that are within or intersect 9 of the major KPB 
floodplains (Table 2-4).  Unless otherwise noted, parcels that intersect the floodplain 
(and the associated structure and value estimates) were not differentiated from 
parcels that are completely within the floodplain. Total acreage was calculated in two 
ways; for parcels intersecting the floodplain and for total acres within the floodplain 
boundary (separate from parcel boundaries). Notes at the bottom of each summary 
table indicate which acreage calculation was used.  Three of the KPB FIRM 
floodplains were not included in the GIS floodplain data analyses1.  
 
An overview of the mapped floodplains is provided in Table 2-4. More detailed 
floodplain population and development assessments are included in the Zone 
sections, which follow. Spreadsheets used for the floodplain parcel analysis are 

                                            
1   Due to technical problems with digitizing and geo-rectifying the FIRM maps, Nikiski, Nanwalek and Port Graham floodplains 

are not in the KPB GIS system and were not included in the mapped floodplain vulnerability summary. 
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provided in Appendix G. 
 
 Table 2-4.  Summary of 9 Flood Mapped (FIRM) Floodplains1.  

 
Mapped 

Floodplains 

 
Number  

of  
Parcels* 

 
Total 

Value* 
(millions of $) 

Number of 
Parcels* 

with 
Structures 

 
Number of 
Structures

* 

 
Value* of 

Structures 
(millions of $) 

 
Total 

Acres** 

Upper Kenai 118 $53 78 104 $13 647 

Lower Kenai 2471 $306 1351 1760 $130.8 5,223 

Kasilof River 206 $23 94 125 $9.4 1,619 

Anchor River 105 $6 45 53 $2.6 396 

Resurrection 
Ck 

60 $14 14 21 $0.3 245 

Ninilchik 108 $13 33 37 $10 153 

Seldovia 206 $12 89 102 $6.8 151 

Seward 591 $161 269 344 $104.7 2,220 

Trail River 104 $23 24 31 $2.6 454 
TOTAL 3,969 $611 1,997 2,577 $280 11,107 

 
Data Source:  2004 KPB GIS System and Tax Assessment Database. 

*  Value and number of parcels and structures in the FIRM Flood Zone A includes properties that intersect but are not 
necessarily completely within the floodplain. 

** Represents an estimate of acres completely within the FIRM Flood Zone A. 
 

2.6.4 Critical Facilities 
Critical facilities provide essential services for public health and safety, emergency 
response and disaster recovery operations.  They help in immediate assistance (e.g., 
fire, ambulance, and police) and provide care and shelter for those in need (e.g., 
hospitals and schools). The infrastructure that supports these services (e.g., roads 
and bridges, and sewer and water facilities) is also essential. A list of KPB critical 
facilities is provided by Zone in Tables 1-14 and 1-15 in Section 1.  Although a 
majority of the Borough’s critical facility buildings and response equipment are located 
outside of mapped flood hazard areas, damage to roads, bridges or utility 
infrastructure can directly and indirectly impact the facilities and their response 
capabilities.    

 
2.6.4.1 Roads  
Maintaining road connections is critical for providing emergency response and 
evacuation. Road systems in the KPB are maintained by multiple jurisdictions.  
Federal, state, borough, city, and village governments all have a stake in managing 
and protecting roads from flood damage. Borough owned roads are managed and 
maintained through the Borough Road Service Area.   
 
According to the Road Service Area Department, there are approximately 10 Borough 

                                            
1  Though not listed in this table, a floodplain parcel analysis was also completed for the lower 12.5 miles of the Kenai River 

that is within a FIRM area (see Appendix G). However the City of Kenai does not participate in the NFIP and this analysis 
only provides a brief overview and indication of the structures and parcels in the Kenai River floodplain.  
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maintained roads, which are subject to repetitive flood damage1.  Because floodprone 
roads often create access or safety issues and are expensive to maintain and repair, 
new roads currently must be engineered and constructed to minimize flood impacts 
before they are accepted into the Borough road maintenance program. The 2003 KPB 
Transportation Plan identifies the lack of alternative routes for evacuation and 
emergency access and the need for more site-specific flood hazard mapping as key 
issues for Borough roads2. 

 
An overview of KPB roads is available in Section 1.4.5 and more detailed information 
is available in the KPB Transportation Plan3. 
 
Bridges and other water crossing structures, such as culverts, are vulnerable links in 
road networks. Depending on the design of the structure and the magnitude and type 
of event, bridges and culverts can fail, endangering lives, seriously impacting the 
stream and riparian areas and interfering with emergency response. There are 
approximately 60 bridges on public roads in the KPB (Appendix J), a majority of which 
are State-owned and maintained as part of the highway system. The Borough owns 
and maintains 14 of the 60 bridges (see Section 1.4.5, Figure 1-5).   
 
2.6.4.2 Communities and Flood Risk 
Summary information for each community is included in Section 1 of this report and 
more detailed information specific to flood risk is provided for each Zone in Sections 
2.7, 2.8, 2.9 and 2.10. 
 
2.6.5 Development Trends 
For areas within each Zone where GIS FIRM floodplain information is available, a brief 
description is included of the number and size of vacant private parcels that are within 
or intersecting the mapped floodplains. This information is intended to provide a 
general sense of land that may be available for development. For the purposes of 
assessing development trends, three general assumptions were made:  
 

·  that 1 to 5 acre lots represent properties that have been subdivided and 
have some type of development potential;  

 
·  parcels larger than 5-acres have potential to be further subdivided for 

additional development; and  
 

·  large tracts of public land currently designated as state or national forest, 
park land, wilderness or critical habitat areas will not be subdivided into 
small lots and sold for private development. 

 
No specific evaluation was done to determine whether vacant parcels contained 

                                            
1  Pers. Comm., Gary Davis, Kenai Peninsula Borough Road Service Area Director. 
2  HDR Alaska, Inc. 2003. Kenai Peninsula Borough Transportation Plan Update (http://www.kpbtransplan.net). 
3  Ibid. 
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factors such as steep slopes, poor soils or wetlands that could limit actual 
development potential. Time and resources were not available to evaluate flood 
hazards and development trends in other than a general way for un-mapped floodplain 
areas. 
 
2.7 North Zone  
2.7.1 North Zone Communities 
The North Zone covers approximately 5,469 square miles and includes the following 
localities and communities: 
   

Kenai Lowlands, Cook Inlet, and the west side of Cook Inlet, Beluga, Tyonek, 
Nikiski, Salamatof, and the portions of the City of Kenai that lie north of the Kenai 
River.   

 
The population of the Zone is about 12,725 people with an increase to about 17,000 
during the summer tourist season. Communities with known flood hazard risks are 
described in Table 2-5 and shown in Figure 2-1. 
 

Table 2-5. North Zone Communities with Flood Hazard Risk. 

Central Zone 
Community or Area 

2002 Population 
Estimate 1 

Water Body FEMA FIRM Maps 
 

Type of 
Flooding 

Salamatof 
Nikiski 

5349 
 

Cook Inlet, 
Swanson River, 
Bishop Creek 

Nikiski – Limited un-
numbered A Zones 
Cook Inlet – limited 
Numbered V Zone. 
Note: Nikiski FIRM 
maps are not entered in 
the KPB GIS system.  

Lake, riverine, 
coastal storm 

West Side –  
Drift River Oil 
Terminal 

N/A Drift River, Rust 
Slough, 
Cook Inlet 

No Flood Mapping Riverine, 
volcanic 
debris-surge, 
ice-jam, 
coastal storm 

Beluga/Tyonek 210 Three Mile Creek, 
Chuit River, Cook 
Inlet 

No Flood Mapping Riverine, 
coastal storm 

Kenai City 7,166 Kenai River, 
Beaver Creek, 
Cook Inlet 

Numbered A and V 
Zones – although City 
of Kenai does not 
regulate floodplain 
development or 
participate in the NFIP 

Riverine, ice-
jam, 
jÖkulhlaup, 
coastal storm 

Total North Zone Population 12,725 
Approx. population at direct risk from flooding2 400 

                                            
1  Source of Population Estimates: Alaska Department of Labor and Workforce, Research and Analysis Section, 

Demographics Unit. 
2  Estimate of the at risk population was generated by adding the KPB Emergency Response Plan (2004 Draft) estimate of 150 

people at risk with the estimated number of people residing in the City of Kenai FIRM area.  The FIRM area estimate was 
derived by multiplying the number of developed recreational and residential parcels within the City of Kenai FIRM area (6 
recreational and 73 residential parcels) by three people per parcel.  79 x 3 = 237+ 150 = 387, which was rounded to 400. 
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Figure 2-1.  North Zone Communities and FEMA FIRM 100-Year Floodplains. 
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The North Zone contains a majority of the Peninsula’s oil and gas development, 
including 14 offshore platforms, and a number of processing facilities centered in the 
North Kenai-Nikiski area (Section 1.4.4, Figure 1-4). Air, land and water transportation 
networks are described in Section 1.4.5 and facilities and services are listed in Table 
1-4. Additional information for the City of Kenai is included in Annex C. 
 
2.7.2 Characteristics of Flooding 
Flooding in the North Zone could occur as the result of heavy precipitation, ice jams, 
rapid ice and snow melt, rapid release of glacial-dammed waters (jökulhlaup); urban 
storm-water runoff, tidal storm surge, coastal wave run-up, and tsunami and seiches 
(see also Section 6.0 Tsunami and Seiches). In addition, streams on the west side of 
Cook Inlet are subject to volcano lahar debris and surge release flooding. 

 
The predominant risk of North Zone flooding involves the lower 12.5 miles of the Kenai 
River. With a mean tide range of nearly 20 feet on Cook Inlet, considerable backwater 
occurs at the mouth of the river during a high tide1.  At the mouth, the bluffs to the 
north and the low-lying wetlands to the south are subject to periodic coastal storm-
surge flooding and erosion, sometimes in combination with high river flows. High flows 
can occur during any season. Spring floods may occur as a result of above normal 
snowfall during the preceding winter, followed by an unusually cold spring and then a 
rapid snowmelt. Summer and fall floods usually result from intense or prolonged rain 
storms.   
 
The Kenai River is subject to glacial outburst (jökulhlaup) flooding from lakes formed 
in the Snow and Skilak glaciers. The Snow glacier-dammed lake releases into the 
Snow River, which outlets into Kenai Lake.  The Skilak glacier-dammed lake releases 
into the Skilak River and Skilak Lake.  Although the two large lakes help buffer the 
effect, jökulhlaup releases have caused flooding downstream on the Kenai River a 
number of times. A jökulhlaup can occur at any time of the year, although since 1953, 
the releases have generally occurred in the fall. The first recorded outburst of the 
Snow glacier-dammed lake was in December 1911 and the most recent occurred in 
November of 2003 (see outburst histories in Appendix F). The highest river stage ever 
recorded at the Soldotna bridge occurred when the Skilak glacier-dammed lake 
released in January of 19692.  
 
Although a number of glacier-dammed lakes exist in the vast ice fields on both the 
west and east sides of Cook Inlet, most drain into undeveloped areas and pose little 
flood risk to human populations.  On the west side of Cook Inlet, the Beluga River is 
subject to periodic releases from a glacier-dammed lake high in the watershed. Prior 
to the 1989/1990 eruptions of Mount Redoubt Volcano, a glacier-dammed lake above 
the Drift River Oil Tank Facility was monitored with monthly flyovers because of the 
perceived hazard to the facility3. After the eruptions the glacier receded enough that 

                                            
1  Flood Insurance Study, Kenai Peninsula Borough, Alaska, Revised December 6, 1999, FEMA, Community Number 020012. 
2  Snow and Skilak Glacier-Dammed Lake Dump History, http://aprfc.arh.noaa.gov/general/. 
3  Pers. Comm., David Strausser, Operations Supervisor, Drift River Oil Storage Facility, 4/29/04. 
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the lake no longer existed.  During the eruptions, hot flowing lahars of mud, water and 
debris were carried down the Drift River Valley, surrounding and partially inundating 
the oil storage facility with hot mud and water. Fortunately, the oil storage tanks were 
not damaged. In 1990, to minimize future flood risk, a 2.5-mile, 20-foot high armored 
perimeter dike was built around the facility at a cost of $20 million1.   
 
In 1986, and again in 1995, heavy precipitation from seasonal storms caused severe 
flooding along the Kenai River as well as on the eastern side of the Peninsula.  
Damage to public facilities and infrastructure totaled approximately $2 million in 1986 
and around $4 million in 19952.  During the 1995 flood, the City of Kenai spent several 
weeks and thousands of dollars intercepting and removing debris that was swept into 
the lower river, including docks, sheds, fuel tanks and damaged boats3.   
 
In addition to riverine flood hazard, residential and commercial development adjacent 
to Cook Inlet is susceptible to high tides, erosion and storm surge wave run-up. In the 
fall of 2002, many of the Peninsula streams, including the Kenai River were high due 
to extended heavy rain. Although overall property damage in the North Zone was 
minimal, high river water combined with high tides and wind to damage the Kenai City 
dock and two cannery dock bulkheads.  High tides and wind also backed water up 
against the Bridge Access Road embankment, 5 miles upstream from the river mouth 
at least twice during the fall storms. 
 
The North Kenai lakes area consists of approximately 100 square miles of lakes and 
lowlands.  The area is bounded by Cook Inlet to the north and west, Kenai to the 
south, and the Kenai National Wildlife Refuge to the east.  It is rapidly developing as a 
recreational and residential area.  There are no major streams in the area, but 
interconnecting creeks between the numerous lakes constitute a possible flood 
threat4. 
 
2.7.3 What is Susceptible to Damage During a Flood Event? 
2.7.3.1 Critical Facilities  
North Zone critical facilities (fire and police stations, medical facilities and schools) are 
located in areas designated by the FEMA Flood Insurance Study as Zone C or D 
(areas of minimal or undetermined flood hazard). North Zone emergency and school 
facilities are described in Tables 1-14 and 1-15 of Section 1.5.3. 
 
2.7.3.2 Other Susceptible Areas or Facilities 
With the exception of their docking facilities, the North Kenai refineries are located on 
top of steep bluffs and are not in danger of flooding. A number of the facilities have 
installed sheet-pile bulkheads at the toe of the bluff to minimize coastal erosion around 
their dock and pipeline facilities. 

                                            
1  Pers. Comm., David Strausser, Operations Supervisor, Drift River Oil Storage Facility, 4/29/04. 
2  1995 Alaska Department of Emergency Services Disaster Cost Index Report, Damage Survey Report Estimates; Individual 

and Family Grant Application Summary, and KPB Finance and Assessing Reports.  
3  City of Kenai, Draft Local All Hazard Mitigation Plan (See Annex C). 
4  Flood Insurance Study, Kenai Peninsula Borough, Alaska, Revised December 6, 1999, FEMA, Community Number 020012. 
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There are barge landings or private docks at Tyonek, Beluga, and other sites on the 
west side of Cook Inlet.  North Zone industrial facilities are served by three deep draft 
piers and 2 shallow draft wharves. The Kenai City Dock and boat ramp are located 
near the mouth of the Kenai River. A number of private docks and mooring buoys on 
the lower Kenai River support fish processing activities.  
 
2.7.3.3 Bridges 
There are two State maintained bridges in the North Zone including the Warren Ames 
Bridge at Kenai River Mile 5 and the Swanson River Bridge at Mile 38.4 of the Kenai 
Spur Highway. The bridges are evaluated every two years by the Alaska Department 
of Transportation and Public Facilities for erosion and scour damage. 
 
2.7.3.4 FIRM Floodplain Analysis 
The KPB GIS system was used to provide an overview of floodplain development 
within the City of Kenai, which includes the lower 12.5 miles of the Kenai River FIRM 
floodplain (Table 2-6 and 2-7, and Appendix G-3).  A parcel summary for the Nikiski 
FIRM area, which primarily covers the coastal area around the North Kenai industrial 
plants, is not currently available in the KPB GIS and was not included in this analysis. 
 
Table 2-6.  City of Kenai FIRM Area Parcel Summary. 
City of Kenai FIRM Area  

Total Parcels 203 

Total Value $25,977,300 

Total Acres 2,759 
Number of Parcels with 
Improvements 

94 

Total # of Structures 124 

Total Structure Value  $12,102,900 
Note:  Summary data is calculated for all parcels within or intersecting Flood Zone A. 
 
There are a total of 203 (tax) parcels valued at nearly $26 million, which are within or 
intersect the lower 12.5 miles of the Kenai River’s mapped 100-year floodplain.  The 
total assessed value of homes and other structures on the 94 developed parcels is 
just over $12 million. Parcel information by ownership category is summarized in 
Table 2-7. 
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Table 2-7.  City of Kenai1 FIRM Area Summary by Ownership Category. 
Parcel Summary Private City of 

Kenai 
State Native 

Corp. 
Misc.2 Total 

Total Parcels 143 41 11 1 7 203 

Total Value (millions of $) $20 $4.2 $0.97 0.01 $1 $26 
Total Acres 546 1,831 261 76 45 2,759 
# of Parcels with Improvements 92 1 0 0 1 94 
Total number of Structures 123 1 0 0 1 125 
Total Structure Value (millions of $) $11.5 0.15 $0 0 0.5 $12.1 

Note:  Summary data is calculated for all parcels within or intersecting Flood Zone. 
 
Of the 203 parcels which are within or intersect the Kenai River FIRM, 143 are 
privately owned with an estimated combined value of $20 million. The City of Kenai 
owns 41 parcels (1,831 acres), which represents approximately 63% of the land (in 
acres) intersecting the FIRM Floodzone A. 
 
Land use classification for floodplain parcels includes: 73 residential, 6 recreational, 2 
mobile homes, 1 seafood processing plant, 3 accessory buildings, 1 parking lot and 7 
commercial operations. There is also 1 City Park (Cunningham) and 2 State Parks 
(Pillars and Kenai River Flats), which provide recreational access to the Kenai River. 
Additional information on the City of Kenai’s flood hazards is available in Annex C. 
 
2.7.4 Development Trends 
The Kenai Spur Highway currently terminates approximately 12 miles north of Nikiski 
at Captain Cook State Recreation Area.  Plans and environmental assessments are 
currently underway to continue the road north to the Moose Point and Gray Cliff 
recreational subdivisions. Access to the area has primarily been by 4-wheel drive or 
snow machines along an unimproved trail in the vicinity of the Tesoro pipeline right-of-
way.  Although the bluffs along Cook Inlet are high in the area, they are subject to 
wave run-up and coastal erosion. The area contains numerous streams, lakes, and 
wetlands. Several of the streams provide salmon spawning and rearing habitat.  Flood 
hazard for the recreational subdivisions is largely undetermined, although 
development is likely to substantially increase once improved road service is available. 
 
2.8 Central Zone  
2.8.1 Central Zone Communities  
The Central Zone covers approximately 4,500 square miles and includes the following 
localities and communities:  

the portion of the City of Kenai lying south of the Kenai River, Kenai Gas Fields, 
Kasilof, Clam Gulch, Tustumena Lake, the City of Soldotna, Kenai River and 
surroundings, Sterling, Funny River, Skilak Lake, and Cooper Landing.  

 
The overall population of the Central Zone is about 20,016 people with an increase to 

                                            
1  Includes only the lower 12.5 river miles within Kenai City Limits. 
2  Miscellaneous parcels in tax foreclosure, lease, or Bureau of Indian Affairs restricted deed status. 
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about 30,000 during the summer season. A large volume of tourists and other 
seasonal visitors utilize the rivers and coastal areas from May-August; between June 
and August of 2002, the Kenai and Soldotna Visitor Centers each had over 36,000 
visitors1. Much of the area outside the population centers is largely uninhabited. 
Communities with known flood hazard risks are described in Table 2-8 and shown in 
Figure 2-2. 
 
Table 2-8.  Central Zone Communities with Flood Hazard Risk. 

Central Zone 
Community or 

Area 

2002 Pop 
Estimate 2 

Water Body FEMA 
FIRM 
Maps 

Type of Flooding 

Clam Gulch  177 Cook Inlet None Coastal storm, riverine 
Cohoe  1,223 Kasilof River, 

Crooked Creek, 
Cook Inlet 

Numbered 
and un-
numbered 
A and V  

Coastal storm, riverine 
 

Cooper Landing  375 Kenai River, 
Kenai Lake 

Un-
numbered 
A  

Riverine, jökulhlaup, ice 
jam 

Funny River  698 Kenai River, 
Funny River, 
Killey River 

Numbered 
and Un-
numbered 
A  

Riverine, jökulhlaup, ice 
jam 

Kalifornsky  6,243 Kenai River, 
Slikok Creek 

Numbered 
A and V 

Coastal storm, riverine 

Kasilof  508 Kasilof River, 
Crooked Creek, 
Cook Inlet 
 

Numbered 
and un-
numbered 
A and V 

Coastal storm, riverine 

Soldotna City 3,944 Kenai River, 
Soldotna Creek 

Numbered 
and un-
numbered 
A 

Riverine, jökulhlaup, ice 
jam 

Sterling 4,905 Kenai River, 
Killey River, 
Moose River, 
Funny River 

Numbered 
and un-
numbered 
A 

Riverine, jökulhlaup, ice 
jam 

Total Central Zone Population 20,016 
Approx. Population at Direct Risk From Flooding3  3,500 

 

                                            
1  2002 Situations and Prospects of the Kenai Peninsula Borough, Distributed October 2003.  
2  Source of Population Estimates: Alaska Department of Labor, Research and Analysis Section, Demographics Unit. 
3  According to the KPB GIS System, the Kenai River FIRM floodplain has 802 residential parcels and 293 recreational 

parcels; the Kasilof River FIRM floodplain has 63 residential and 8 recreational parcels. The total residential parcels (1166) 
was multiplied by 3 to generate an estimate of approximately 3,500 people. 
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Figure 2-2. Central Zone Communities and FEMA FIRM 100-Year Floodplains. 
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A description of Central Zone transportation infrastructure and facilities and services is 
available in Section 1.4.5 and Table1-5. Facilities and services within the City of 
Soldotna are described in more detail in Annex F. 
 
2.8.2 Characteristics of Flooding 
Flooding in the Central Zone is predominately associated with the Kenai and Kasilof 
Rivers and their tributaries.  In addition, development along the Cook Inlet coastline is 
vulnerable to high tides, erosion, storm surge wave run-up, and tsunami and seiches 
(See Section 6.0 Tsunami and Seiches).  
 
Flooding associated with the Kenai and Kasilof River systems can occur as a result of 
heavy rainfall, ice jams, rapid snow melt, or a combination of these factors. Flood 
hazards unique to the Kenai River system include the possible failure of the Cooper 
Lake dam and periodic releases of the Snow and Skilak Glacier-dammed Lakes. 
  
High river flows can occur during any season. On the Kenai River, the highest river 
stage ever recorded was 22.62 feet at the Soldotna Bridge, which occurred on 
January 19, 1969 as a result of a rapid release of the Skilak glacier-dammed lake (see 
photo below)1. The resulting surge of water and ice nearly reached the bridge decking 
and caused severe flooding and ice scour damage along the river from Sterling to 
Soldotna.   
   
In 1986, and again in 1995, 
heavy precipitation from 
seasonal storms caused severe 
flooding along the Kenai and 
Kasilof Rivers as well as on the 
eastern side of the Peninsula.   
Damage to Borough roads, 
bridges, and other public 
facilities totaled approximately 
$2 million in 1986 and $4 
million in 19952.   
 
In October and November of 
2002, heavy rains caused serious flooding across the Borough, impacting a 
widespread area from Seward on the east side of the Peninsula, to Chuitna across 
Cook Inlet to the west. Although most of the serious damage occurred on the 
Southern Peninsula, high water on the Kenai River at MP 48.9 and MP 55 of the 
Sterling Highway near Cooper Landing resulted in over $1 million dollars in road 
embankment repairs. Crooked Creek washed out the Johnson Lake Road culverts 
and flooded the Crooked Creek Hatchery compound.  The Killey River rose from its 

                                            
1  Snow and Skilak Glacier-Dammed Lake Discharge History, http://aprfc.arh.noaa.gov/general/. 
2  1995 Alaska Department of Emergency Services Disaster Cost Index Report, Damage Survey Report Estimates, Individual 

and Family Grant Application Summary, and KPB Finance and Assessing Reports.  
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normal 1,000 cubic feet per second (cfs) flow to an estimated 9,000 cfs1 and caused 
minor flooding along low lying areas of the Kenai River from Kenai Keys Subdivision 
downstream to the City of Soldotna. 
 
Flooding along smaller streams, such as Soldotna Creek, Slikok Creek, and Crooked 
Creek has occurred in the past when undersized culverts jam with ice or are 
overwhelmed by water. In recent years, several culverts have been replaced with 
larger structures to help remedy flood and fish passage problems.  
 
2.8.3 What is Susceptible to Damage During a Flood Event? 
2.8.3.1 Critical Facilities 
Although it is always possible that a flood could affect public infrastructure, buildings 
and roads well outside of the mapped floodplain, the Central Zone’s critical facilities 
(fire and police stations, hospital, and schools) are located in areas designated by the 
FEMA Flood Insurance Study as Zone C or D (areas of minimal or undetermined flood 
hazard).  
 
Many of the Central Zone’s critical facilities, including police and fire service, the 
Central Peninsula General Hospital, numerous medical clinics and a number of 
schools are located within the City of Soldotna. Although the Kenai River winds 
through the City, the banks are high and the 100-year floodplain is fairly confined. A 
majority of the developed property within the City was excluded from the FEMA Flood 
Insurance Study because it was believed to be at minimal flood risk. More information 
on Soldotna’s flood hazards can be found in the City of Soldotna Hazard Plan (Annex 
F). A brief description of Central Zone critical facilities is available in Section 1.5.3 and 
Tables 1-14, 1-15 and Annex F. 
 
2.8.3.2 Bridges  
There are 11State maintained highway bridges (Figure 1-5, Section 1.4.5 and 
Appendix J) in the Central District including: 
 

·  Kenai Lake Outlet 
·  Schooner Bend (Kenai River) 
·  Soldotna (Kenai River) 
·  Moose River  
·  Funny River 
·  Cooper Creek 
·  Quartz Creek (Quartz Creek Road) 
·  Quartz Creek (Sterling Highway) 
·  Daves Creek 
·  Kasilof River  
·  Crescent Creek 

                                            
1  National Weather Service (NWS), Event Meteorology Summary of Kenai Peninsula Floods- October 22-31, 2002, internal 

NWS memo. 
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The Borough maintains one bridge across Crooked Creek at Running Water Road in 
Kasilof. 
 
2.8.3.3 FIRM Floodplain Analysis 
A summary of the number of parcels, structures, acreage, and tax-assessed value 
within the Central Zone FIRM areas is provided in Table 2-9 and Appendices G-2 
(Kasilof River), G-4 (Lower Kenai River), and G-5 (Upper Kenai River). 
 
Table 2-9.  Central Zone FIRM Areas Parcel Summary. 

 
Parcel Summary 

Upper 
Kenai 

Lower 
Kenai 

 
Kasilof 

 
Total 

Total Parcels* 118 2,471 206 2,795 
Total Value* (millions of $) $53 $305.6 $23 $382 
Total Acres** 647 5,223 1,619 7,489 
Number of Parcels with Structures* 78 1,351 94 1,523 
Total Number of Structures* 104 1,760 125 1,989 
Total Structure Value* (millions of $) $13 $130.8 $9.4 $153.2 

Data Source:  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest 
$100,000. 
*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 

Kenai River  
  
The Kenai River floodplain is divided into two units: the upper river, which begins at 
the Kenai Lake outlet and covers the Cooper Landing area, and the lower river, which 
covers the 47 river miles from Skilak Lake to Cook Inlet. A floodplain analysis follows 
for the upper and lower river floodplains. 
 
Upper Kenai River 
A majority of the upper Kenai River watershed lies within the Chugach National Forest 
and the Kenai National Wildlife Refuge.  Parcel information within the different 
ownership categories in the upper river FIRM area is summarized in Table 2-10.  
 
Table 2-10.  Upper Kenai River FIRM Area Parcel Summary1 by Ownership Category. 

Parcel Summary Private Federal State Borough Total 
Total Parcels* 89 11 17 1 118 
Total Value* (millions of $) $23.9 $26.1 $3.1 $0.07 $53.2 
Total Acres ** 38 553 55 0.31 646 
Total Acres * 174 71,593 652 0.73 72,420 
# of Parcels with Improvements* 76 0 2 0 78 
Total  # of Structures* 104 0 0 0 104 
Total Structure Value* (millions of $) $12.6 $0 $0.4 $0 $13 

*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 
 Kenai River. 
 

                                            
1  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
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The upper river private floodplain development is centered around the community of 
Cooper Landing. Within or intersecting the FIRM there are 89 privately owned parcels 
with a total assessed value of $23,866,700 (Table 2-10). Land use designations for all 
parcels intersecting the FIRM include: 38 residential, 21 recreational, 12 commercial, 
3 institutional (public parks), 1 mobile home, 4 accessory buildings and 39 vacant lots.  
Of the 39 undeveloped parcels, 14 are private (10.23 acres), 15 are state (652 acres) 
and 11 are federal (71,593 acres).   There are also a number of private developed 
parcels along Kenai Lake in the vicinity of the lake outlet, which are outside of the 
FIRM area. 
 
Lower Kenai River  
Unlike the upper Kenai River where less than 1% of the mapped floodplain is in 
private ownership, over 27% of the land and 87% of the subdivided parcels within the 
lower river floodplain is privately owned. Parcel information for the major 
landownership categories in the lower river FIRM area is summarized in Table 2-11. 
 
Table 2-11. Lower Kenai River FIRM Area Parcel Summary1 by Ownership Category. 

Parcel Summary Private Federal State City of 
Soldotna 

City of 
Kenai 

Borough Native 
Corp. 

Misc.2 Total 

Total Parcels* 2155 16 127 16 46 18 47 46 2471 

Total Value*  
(millions of $) 

$243.4 $7.2 $27.7 $6.5 $4.4 $2.6 $8.7 $5 $305.6 

Total Acres 
Within** 

1428 125 1,499 ~330 1369 13 376 91 5223 

Total Acres 
Intersecting* 

4028 1,286 4,048 330 2,212 236 3,303 261 15,703 

# of Parcels with 
Improvements* 

1313 4 7 2 1 1 0 23 1351 

Total  # of 
Structures* 

1716 3 9 2 1 1 0 28 1760 

Total Structure 
Value*(millions of $) 

$118.9 $0.47 $6.6 $1.8 0.15 $1.2 0 $1.7 $130.8 

 
*  Represents information for parcels that are within or intersect the FIRM Flood Zone A.  
** Represents acreage completely within FIRM Flood Zone A. 

 
A majority (77%) of the private parcels are subdivided into 2-acre or smaller lots, 
which are rapidly being developed for recreational, residential, and commercial 
purposes.  Within or intersecting the lower Kenai River mapped floodplain there are a 
total of 2,155 privately owned parcels, of which 1,313 have been developed (1,716 
structures) and have a total assessed value of $242,637,900 (Table 2-11).  Of the 
private parcels, 1,380 parcels are 1-acre or less in size, and an additional 528 are 1 to 
2 acres in size.  Only 104 privately owned parcels in the lower Kenai River FIRM area 
remain in 5 acre or larger tracts. 
 
Figure 2-3 shows the number of parcels in different ownership categories, and Figure 

                                            
1  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
2  Miscellaneous parcels in tax foreclosure, lease, or Bureau of Indian Affairs restricted deed status. 
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2-4 illustrates the acres of land in the same ownership categories.  
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Figure 2-3. Comparison of Parcel Ownership in the Lower Kenai River FIRM Area. 
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Figure 2-4. Comparison of Acreage by Ownership Category in the Lower Kenai River 
FIRM Area.  
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Kasilof River Floodplain 
The Kasilof River, which originates at Tustumena Lake within the Kenai National 
Wildlife Refuge, meanders west for approximately 15 miles to its outlet at the 
community of Kasilof on Cook Inlet. The current population of the Kasilof area is 
estimated at 471, which has more than tripled since 19961.  

 

Table 2-12.  Kasilof River FIRM Area Summary2 by Ownership Category. 
Parcel Summary Private Federal State Borough State 

Lease 
Native 
Corp. 

Total 

Total Parcels* 154 2 38 7 4 1 206 

Total Value* (millions of $) $17.4 $2.9 $2.5 $0.3 $0.2 $0.1 $23.4 
Total Acres**  500 19 1007 88 3 2 1,691 
Total Acres * 1,782 10,740 2,644 186 9 73 15,434 
# of Parcels with Improvements* 89 0 3 0 2 0 94 
Total  # of Structures* 118 0 4 0 3 0 125 
Total Structure Value*(millions of $) $9.2 0 $.045 $0 $0.09 0 $9.4 
 
*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 
 
Much of the terrain along the Kasilof River corridor is comprised of steep banks and a 
relatively narrow floodplain3.  Parcel information for the FIRM mapped floodplain is 
summarized by ownership type in Table 2-13. Currently, within or intersecting the 100-
year floodplain there are a total of 206 parcels of land with an assessed value of 
$23,363,000. Of these, there are 154 private parcels, of which 89 have been 
developed (118 structures) with a total assessed value of $17.4 million. 
  
Land use classifications for floodplain parcels include 63 residential structures, 8 
recreational cabins, 1 mobile home, 6 accessory buildings such as garages, shops, or 
sheds, and 12 industrial or commercial use properties (canneries/docks/fish buying 
stations). There are also 2 public boat launch facilities, and numerous private 
launches. The Sterling Highway Bridge provides the only road crossing for the Kasilof 
River. 
 
2.8.4 Development Trends  
Kenai River 
When the Borough incorporated in 1964, there were approximately 160 developed 
parcels in the lower Kenai River floodplain (Figure 2-5).  By 2004, the same stretch of 
river had 1,392 improved parcels and an additional 853 subdivided but undeveloped 
parcels (Figures 2-6).    

                                            
1  Kenai Peninsula Borough. 1996. Flood Mitigation Plan. 
2  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
3  FEMA, Revised Dec. 6, 1999.  Flood Insurance Study, Kenai Peninsula Borough, Alaska. Community Number-020012. 
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Figure 2-5.  Location and Number of Improved Parcels Adjacent to the Kenai River 
Prior to1964. 

 
Figure 2-6.  Location and Number of Improved Parcels Adjacent to the Kenai River in 
2004. 
 
A comparison between the 1996 Flood Mitigation Plan floodplain assessment 1 and 
the current 2004 GIS data, indicates a steady upward trend in private land subdivision, 
                                            

 1 Kenai Peninsula Borough. 1996. Flood Mitigation Plan. 
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land value, and residential and recreational occupancy (Table 2-12).   
 
Table 2-13.  Floodplain Development Trends 1996 to 2004.      

Year # of Private 
Parcels 

% 
Vacant 

Estimated Value Homes and Cabins Estimated Population 

1996 2000 50 % $127,869,900 820 1400 
2004 2240 38% $266,504,600 1098 3294 
Difference + 240 - 12% +$138,634,700 + 278 + 1894 

 
Seventy-seven percent or 1,908 parcels along the lower Kenai River are subdivided 
into 2 acre or smaller lots. Of these, 1,166 are developed with an estimated value 
$98,513,700.  Another 723 parcels, valued at approximately $22 million are vacant 
and (for the purposes of this analysis) are assumed to have some development 
potential.  In addition, there are 104 private parcels (2,348 acres) remaining in 5 acre 
or larger tracts.  These larger tracts represent potential for future subdivision.  
Development is also likely to occur on Cook Inlet Region, Inc. lands, which comprise 
3,303 acres or 21% of the total lower Kenai River floodplain.  
 
Other large land tracts in the lower Kenai River floodplain are distributed between the 
State (4,048 acres in 127 parcels), Borough (261 acres in 19 parcels), City of Kenai 
(2,212 acres in 46 parcels), City of Soldotna (330 acres in 16 parcels) and the federal 
government (1,286 acres in 16 parcels). Although it is likely that a certain portion of 
lands owned by the Cities, Borough, and State University and Mental Health Trust 
systems will eventually be sold or developed, a majority of State land in the lower river 
floodplain was incorporated into the Kenai River Special Management Area and is 
currently being managed for habitat conservation, recreation and river access1. 
 
Kasilof River 
Of the 154 private parcels within or intersecting the Kasilof River floodplain, only 46 
are subdivided into 2 acre or smaller tracts, and 60 remain in parcels that are 5-acres 
or larger (Table 2-14).  Depending on characteristics such as soils and topography, 
the potential for future land subdivision and development along the Kasilof River is 
substantial.    
 
Table 2-14. Kasilof River FIRM Area - Private Land Parcel Size Summary. 

Parcel Size 
(Acres) 

Number Number with 
Improvements 

Assessed 
Value 

Improvement 
Value 

Number of 
Structures 

Acres 

1  6 3 $399,600 $227, 100 3 5 
>1-2 acres 40 20 $2,889,500 $1,660,500 25 59 
>2-5 48 26 $4,861,100 $2,750,400 31 163 
>5-10 27 20 $4,143,400 $2,487,900 22 195 
>10-40 21 11 $2,918,300 $1,312,300 26 547 
>40 & larger 12 9 $2,196,900 $794,000 11 812 

 

                                            
1  Alaska Department of Natural Resources, Division of Land, Division of Parks & Outdoor Recreation.  Adopted Dec.1997. 

Kenai River Comprehensive Management Plan. 
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2.9 East Zone  
2.9.1 East Zone Communities 
The East Zone covers approximately 4,960 square miles and includes the localities 
and communities of: 
 

Hope, Sunrise, Moose Pass, Crown Point, Lawing, Primrose, Bear Creek, 
Lowell Point and the City of Seward. 

 
The population of approximately 5,320 people increases to about 10,000 during the 
summer tourist season. Much of the area outside the population centers is largely 
uninhabited.  
 
Communities and areas with known flood risk are described in Table 2-15.  The City of 
Seward participates in the National Flood Insurance Program and issues permits for 
floodplain construction using Flood Insurance Rate Maps provided by FEMA.  
Additional information for is provided in the City of Seward (Annex E).  
 
Table 2-15.  East Zone Communities With Flood Hazard Risk. 

Community  2000 
Population 
Estimate 1 

Water Body FEMA FIRM  
Maps 

Type of 
Flooding 

Hope/Sunrise 168 Resurrection 
Creek, Six Mile 
Creek, Cook Inlet 

Hope – un-
numbered A and 
V Zones 

Riverine, 
coastal storm 

Moose Pass, 
Crown Point, 
Primrose 

418 Trail Lake, Trail 
River, Kenai Lake, 
Primrose, Grant, 
Ptarmigan, Falls, 
Victor Creeks 

Limited Un-
numbered A 
Zones   

Riverine, lake 

Seward and outlying 
Lowell Point, Bear 
Creek areas 

4,734 Resurrection Bay, 
Resurrection 
River, Lowell Cr., 
Spruce Cr., 
Japanese Cr., 
Kwechak/Salmon 
Cr., Clear Cr., 
Lost Cr., Sawmill 
Cr., Grouse Cr., 
Godwin Cr., 
Fourth of July Cr. 

Numbered and 
un-numbered A 
and V Zones - 
Although FIRM 
flood maps do 
not accurately 
predict flood 
hazards due to 
rapid, continual 
changes in the 
alluvial stream 
systems.  

Riverine, 
alluvial fan, 
surge-
release/debris 
slide, ice jam, 
coastal storm, 
tsunami 

Total East Zone Population 5320 
Approx. Population at Direct Risk From Flooding 5320 

 
Because of the unpredictable nature of alluvial fan flooding, the FIRM maps were not 
used to estimate the population at risk of flooding.  An assumption was made that  

                                            
1  Source of Population Estimates: Alaska Department of Labor, Research and Analysis Section, Demographics Unit. 
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Figure 2-7. East Zone Communities and FEMA FIRM 100-Year Floodplains. 
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nearly all East Zone residents are subject to direct or indirect impacts due to the 
dynamic nature of the area’s flood hazards. East Zone communities and FIRM 
mapped floodplain areas are shown in Figure 2-7. 
 
East Zone transportation infrastructure and facilities and services information is 
available in Section 1.4.5 and 1.4.7 and Table 1-6. Facilities and services within the 
City of Seward are described in more detail in Annex E. 
 
2.9.2 Characteristics of Flooding 
The East Zone is vulnerable to flooding from the following causes: 

·  heavy precipitation, which can occur at any time, but typically occurs from 
August through October; 

·  alluvial fan flooding; 
·  surge-release flooding from landslides and debris jams;   
·  spring ice jams and rapid snow melt;  
·  tidal storm surges and coastal wave run-up;  
·  tsunami and seiches (See Section 6.0 Tsunami and Seiches Section); 
·  glacial damming and glacial outburst (jökulhlaup) flooding; and 
·  failure of dikes, levees, or other diversion structures during high water events. 

 
High stream flows can occur during any season but are most common as a result of 
rapid snowmelt in the spring or intense precipitation during late summer and fall. Many 
of the East Zone’s steep-gradient mountain streams originate in unconsolidated glacial 
deposits, which over time have created the alluvial fans and deltas1.  Flooding hazards 
associated with alluvial fans include2: 

·  high velocity (15 to 30 feet per second) floodwaters with tremendous 
potential for erosion, which can carry large amounts of sediment and 
debris, including boulders and trees; and 

 
·  the inability to confine floodwaters to a single channel.  As channels fill 

and meander, they are capable of threatening development over a broad 
area.  

  
Although flooding occurs in many areas in the East Zone, a majority of the property 
and infrastructure damage occurs in the Seward area.  The City of Seward and 
outlying developed areas are located primarily on alluvial fan deposits, formed at the 
mouths of steep tributary valleys of Resurrection Bay. Streams that contribute to the 
alluvial fans include the Resurrection River, Box Canyon, Japanese, Lowell, Spruce, 
Fourth of July, Salmon, Glacier/Kwechak, Sawmill, and Lost Creeks3. The fans have 
been built through time as large quantities of silt, sand and gravel was carried to the 

                                            
1  U.S. Army Corps of Engineers, Alaska District.  1994.  Seward Area Rivers Flood Damage Prevention Interim 

Reconnaissance Report.   
2  The Association of State Floodplain Managers.  1985.  Reducing Losses in High Risk Flood Hazard Areas:  A Guidebook for 

Local Officials. 
3   Kenai Peninsula Borough. 1996. Flood Mitigation Plan, and City of Seward.1996. Flood Hazards Mitigation Plan. 
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valley floor.  Stream channels on the fans are highly unstable and regularly shift as 
material is deposited.  Development on the fans is susceptible to flooding and erosion 
as the process of building and shifting continuously repeats.  
 
Flooding problems are more pronounced during periods of heavy rainfall and rapid 
snowmelt.  Saturated conditions contribute to slope failures, landslides, debris jams 
and surge-release flooding. As is typical of alluvial systems, streams frequently shift, 
and the corresponding changes in area, water depth and velocity contribute to 
unpredictable floods events.    
  
The hazards associated with alluvial fan development have been repeatedly 
demonstrated in recent years. In October of 1986, the Seward area received over 15 
inches of rain in a 24-hour period, saturating the steep slopes and causing severe 
erosion.  In some areas, landslides and avalanches dammed stream channels 
resulting in a surge of floodwater and debris when the dams failed.  This material, 
which included boulders as large as eight feet in diameter, caused extensive damage 
to buildings and facilities located downstream on the alluvial fans1.  
 
Three years later in 1989, a State disaster declaration was issued when heavy rains in 
the Seward area caused over $1 million in damage to homes, roads and bridges. 
Again in September of 1995, flooding associated with Typhoon Oscar resulted in 
Borough, State, and Federal Disaster Declarations and serious damage to roads, 
bridges, the airport, harbor and many homes and businesses.  Road and utility repairs 
alone were estimated at $3.5 million. Figure 2-8 shows the areas that flooded in 1986 
and 1995 as well as the predicted 100-year FIRM floodplain.   
 
Although damage was not nearly as severe as in 1986, 1989, and 1995, heavy rains 
that began on October 22, 2002 caused the Resurrection River to rise 5.5 feet 
overnight. By the morning of October 23rd homes, buildings and roads began flooding 
as Bear, Kwechak/Glacier, and Salmon Creek waters reached flood stage. The 
National Park Service closed the Exit Glacier Park road when the Resurrection River 
reached the bottom of the bridge. Minor flooding on the lower Resurrection River 
closed Runway 12-30 at the Seward Airport.  An emergency effort to remove gravel at 
Lowell Creek occurred during the night of October 22nd when the City became 
concerned about water flow through the Lowell Creek tunnel2.   Emergency in-stream 
gravel removal also occurred on Salmon Creek immediately downstream of the Mile 
4.8 Alaska Railroad bridge to remedy water flowing down Nautical and Meridian 
Avenues in the Seward Park and Meridian Subdivisions.    
     
 

                                            
1  Jones, S.H., and C. Zenone. 1988. Flood of October 1986 at Seward, Alaska.  U.S. Geological Survey Water-Resources 

Investigations Report 87-4278. 
2  National Weather Service (NWS), Event Meteorology Summary of Kenai Peninsula Floods- October 22-31, 2002, internal 

NWS memo. 
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Figure 2-8. Seward Area 1986 and 1995 Floods and FEMA FIRM 100-year Floodplain 
Boundaries.
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To the north, heavy rains in the Snow and Trail River drainages caused Kenai Lake to 
rise 4 feet between noon on October 22nd and noon on October 24th1. Wind, waves 
and saturated conditions caused serious erosion to occur along the railroad 
embankment in more than a half-dozen locations along Kenai Lake.  In addition, 
emergency repairs were needed at the Ptarmigan Creek railroad bridge as well as in 
several areas where the tracks cross or closely parallel tributaries of Trail Creek and 
the Snow River. Minor flooding also occurred in the Primrose area along the 
southwestern shore of Kenai Lake.   
 
In the last 30 years, as East Zone residential and commercial development has further 
encroached on riparian wetlands and alluvial streams, flooding has become more 
frequent and severe2.  Roads, bridges, and culverts restrict stream movement and 
function as barriers to efficient water passage. Flood control structures require 
constant maintenance and have the potential for catastrophic failure or divert flood 
problems to unprotected areas. 
 
Although FIRM flood maps were generated for the Seward area, alluvial systems 
rapidly change and the base flood elevation and flood boundary predictions become 
less accurate each year.  Although new maps would help, re-mapping is expensive 
and made less cost effective by how quickly the maps become outdated.  
Unfortunately, even if funding can be found for new maps, the current flood prediction 
models are not capable of incorporating debris and gravel accumulation and 
movement, which are essential elements of alluvial fan flooding3.  
 
For many years, area residents and agency representatives have struggled to find 
viable solutions to the area’s volatile and chronic flood problems. During a community 
forum on flood issues in November of 2002, the concept of forming a Flood Service 
Area was discussed and in 2003 was brought forward as a ballot proposition. The 
proposition passed and the Seward/Bear Creek Flood Service Area was formed.  A 
Flood Service Area Board was appointed by the Borough Mayor in early 2004 and 
began meeting on a monthly basis.  During a May 27, 2004 Flood Service Area Board 
community work session, a number of chronic problem areas were identified and 
possible mitigation solutions were discussed. A summary of information generated at 
the meeting follows in Table 2-16 and Figure 2-9.     
 
 

                                            
1  National Weather Service (NWS), Event Meteorology Summary of Kenai Peninsula Floods- October 22-31, 2002, internal 

NWS memo.. 
2     City of Seward, 1996. Flood Hazards Mitigation Plan.  
3   FEMA, Revised Dec. 6,1999, Kenai Peninsula Borough Flood Insurance Study, Community No. 020012. 
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Table 2-16.  Flood Problem Areas and Possible Mitigation Measures1. 
Location Map 

Reference 
(Figure 2-9) 

Problem Areas Possible Mitigation 

Lost Creek  1 Old Mill Subdivision - area is 
flood-prone but not included 
in area floodplain mapping. 
Stream channels under 
bridges are filled with gravel 
and debris. 

Obtain flood maps or otherwise regulate 
Lost Creek floodplain development; raise 
bridges or dredge gravel and debris to 
improve clearance and water 
conveyance. 

Lowell Creek 13a and 13b Potential for a tunnel 
blockage and diversion levee 
failure. 

Construction of a second tunnel; 
continued monitoring and repair of 
existing tunnel. 

Scheffler Creek 12 Culvert blockage in 1995 
caused flooding across the 
Seward Highway and 
damage to a cannery and the 
harbor. 

 

Resurrection 
River 

11a ARRC pier supported bridges 
(situated downstream of the 
Seward Highway bridges) 
catch debris and contribute to 
back-water flooding above 
the Seward Highway. 

Clear span bridges would help. 
In conjunction with ADOT&PF highway 
bridge upgrades, the ARRC plans to 
lengthen the span on the center bridge in 
the near future. 

 11b Airport runway-  repetitive 
flood problems 

ADOT/KPB/City of Seward – ongoing 
joint effort (which may not currently be 
funded?) to annually dredge the main 
stream channel and maintain water 
conveyance away from the airport. 

 Not numbered Exit Glacier Road-  the river 
bed is filling and building and  
may soon overtop the armor 
reinforcement placed along 
the road embankment.  

 

Salmon Creek 7 ARRC Bridge-  collects debris 
and fills with gravel. 

Elevate, clear span or otherwise upgrade 
bridge to increase and maintain water 
conveyance. 

 8 Nash Road Bridge- channel 
silting in with gravel and 
debris, clearance is no longer 
adequate.  Also culverts in 
the vicinity are undersized or 
partially blocked and 
contribute to flood problems. 

Raise bridge, remove gravel and debris. 
Oversize culverts or replace with 
bridges.  
 

 9 Seriously floodprone private 
properties south of Nash 
Road. 

Acquire and retain undeveloped land for 
floodplain conservation. 

Clear Creek 6 The KPB is in the process of 
classifying, subdividing and 
selling part of a large parcel 
of land off of Old Exit Glacier 
Road.  Selling these parcels 
will encourage more 
commercial development in a 
floodprone area. 

Clear Creek originates in springs on the 
parcel and the area historically floods 
from both the Resurrection River and 
Box Canyon Creek.  Meeting participants 
recommended the KPB classify the 
entire parcel as preservation and keep it 
undeveloped to prevent future flood 
damage. 

                                            
1 Seward/Bear Creek Flood Service Area Board Sponsored Work Session. 5/27/04  
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Box Canyon 
Creek 

3 Debris slides/surge release 
flooding; stream makes a 90-
degree bend as it comes out 
of the canyon. Past problems 
include overland surge 
flooding and problems at Exit 
Glacier Road.  

 

Kwechak/ 
Glacier Creek 

4a & 4b Floodplain is rapidly building 
at the canyon outlet, as well 
as in areas above and below 
Bruno bridge. The system is 
unstable system with a high 
probability that heavy rain or 
a debris jam in the upper 
watershed will cause major 
flood problems for down 
slope subdivisions (Meridian, 
Bear Creek, Woodrow, and 
Questa Woods). 

Floodplain gravel extraction, particularly 
in the upper watershed at the canyon 
outlet. 

 Not Numbered Single road access into 
Questa Woods and Camelot-
By-The-Sea, both of which 
are susceptible to flooding.   

Identify alternative access routes.  
Possible alternatives include bridging 
Salmon Creek at a point north of 
Camelot-By-The-Sea and constructing a 
ridge road above the floodplain between 
Questa Woods and Camelot-By-The-
Sea Subdivisions.  

Bear Creek 2 During high water, Bear 
Creek causes localized flood 
damage as it tries to merge 
with Kwechak Creek.  

 

Sawmill Creek 10 Subject to debris jams and 
frequently causes localized 
damage in the vicinity of the 
Nash Road crossing. 
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Figure 2-9.  Seward Area – Chronic Flood Problems1.  

                                            
1  Seward/Bear Creek Flood Service Area Board Sponsored Work Session. 5/27/04.  
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2.9.3 What is Susceptible to Damage During a Flood Event? 
In recent years, the return cycle for flooding along Seward area alluvial streams 
appears to be on the order of 2-10 years and as development in the area has 
increased, so too has the potential for flood related damage. Because the Seward 
area is largely comprised of steep mountains and alluvial floodplains, there is very little 
developable property that is hazard-free. Unfortunately, development and subsequent 
flood protection actions taken in one location often change or worsen the severity of 
flooding somewhere else. The question of how to protect life and property inside and 
outside of the mapped floodplains is difficult, often contentious, and continues to be 
the focus of ongoing community and agency efforts. 
 
Situated adjacent to Turnagain Arm and Resurrection Creek, the FIRM area for the 
small community of Hope includes properties in un-numbered A and V zones. 
Flooding occurs from Resurrection Creek as well as from high tides and wind driven 
waves along Turnagain Arm. As a result of the 1964 earthquake, the southern 
shoreline of Turnagain Arm subsided four to six feet in places.  High tides the following 
spring flooded areas that previously had been five feet above the pre-earthquake tide 
levels. Homes in low-lying areas around town were flooded and the spring tides nearly 
reached the entrance to the General Store1.    
 
Past flood damage in and around the Trail River FIRM area, which includes the 
communities of Moose Pass, Crown Point, and Primrose, has primarily affected road 
and railroad infrastructure.   
 
2.9.3.1 Critical Facilities  
Most of the East Zone critical facilities (fire and police stations, hospital, schools, 
public sewer system) are located in areas designated by the FEMA Flood Insurance 
Study as Zone C or D (areas of minimal or undetermined flood hazard). Given the 
nature of the Seward area flood hazards, however, it’s difficult to accurately assess 
risk.  For example, many of Seward’s critical facilities, such as the hospital and the 
police station, are located below the Lowell Creek diversion levee and tunnel. If the 
tunnel were to block with debris and the diversion dike fail, serious impacts to the city 
center and emergency response facilities are likely. Similarly, the Spring Creek 
Maximum Security Prison and the Seward Marine Industrial Center are dependant on 
flood protection from a diversion levee upstream on Fourth of July Creek; and 
residential neighborhoods and the high school depend on the Japanese Creek Levee.  
 
Levees have been installed over the years and are an integral part of Seward’s flood 
mitigation. Unfortunately, they may also foster a false sense of security and encourage 
development in fairly high risk areas.  At a minimum, they require constant 
maintenance and should be carefully monitored for function, longevity and behavior in 
a variety of flood scenarios.  
  

                                            
1   Foster, H.L., and T.N.V. Karlstrom. 1967. The Alaska Earthquake. March 27, 1964. Regional Effects. Ground Breakage in 

the Cook Inlet Area. Geological Professional Paper 543-F.  
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More information on Seward area flood hazards is included in the City of Seward 
annex and in publications listed in the Flood Resource Section.  
 
Although the Bear Creek Fire Station, which provides emergency services to the 
outlying Seward area, is located across the Seward Highway from the mapped 
Salmon Creek floodplain, it has come close to flooding in recent years. This is mainly 
due to the fact that land subdivision and subsequent development in the area has 
restricted the stream to a limited portion of its fan. To address the rapid gravel 
deposition, the stream course and floodplain above and below the Bruno Road bridge 
has been subject to active dredging, bank armoring and levee maintenance activities 
for many years. Although gravel mining is also occurring in the Kwechak and Salmon 
Creek floodplains, it has not kept pace with the fan building capacity of the streams.   
 
The KPB Office of Emergency Management identifies schools as possible sources of 
emergency shelter. In Moose Pass, the elementary school floods when Trail Lake is 
high and the ground saturated from heavy rain. As the lake and ground water levels 
rise, water seeps into the concrete foundation of the school and must be pumped out.  
Although this situation has occurred several times and has not resulted in a threat to 
life or permanent damage to the structure, it may affect the use of the school as a 
source of emergency shelter1. 
 
2.9.3.2 Transportation  
A majority of the air, land and water transportation infrastructure in the East Zone is 
subject to some degree of flood risk. The Seward Highway, Exit Glacier Road, Nash 
Road, and many of the secondary subdivision roads in the Seward area have been 
closed by past flood events. 
 
The Alaska Railroad closely parallels the Seward Highway through Moose Pass, 
Crown Point, and the Seward area.  Flood damage to the railroad embankment and 
railroad bridges occurs regularly in places where the railroad crosses or parallels 
alluvial streams. Trail Creek and its tributaries, Snow River and its tributaries, the 
embankment along Kenai Lake, and the Ptarmigan Creek bridge crossing are all 
areas that have experienced problems with flooding and erosion in recent years.  
 
The Seward airport is located on the terminus of the Resurrection River and Salmon 
Creek alluvial fans.  In recent years, the Resurrection River has posed the most 
frequent and severe flood risk.  A discussion of flood mitigation efforts for the airport is 
included in the City of Seward Annex E.  
 
The Seward Harbor was severely damaged by tsunamis after the 1964 earthquake 
(see Annex E).  Damage also occurred at the harbor in 1995 when the lagoon outlet 
culverts jammed with debris causing flooding and erosion in the harbor and serious 
damage to a cannery.   

                                            
1   Pers. Comm., Nick Trudeau, Kenai Peninsula Borough Maintenance Department, 5/14/04. 
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In addition to the highly susceptible Seward area, the Trail River, Trail Creek, Kenai 
Lake, the Snow River and a number of tributary streams regularly flood and damage 
the road and railroad infrastructure.  Railroad and highway bridges at Ptarmigan 
Creek, Victor Creek and Falls Creek have all been damaged in the past during high 
water events. Although the main highway embankment across the Snow River 
floodplain is well elevated, the road along Kenai Lake to Primrose is often subject to 
inundation and wave erosion from Kenai Lake. 
 
2.9.3.3 Bridges  
There are 41 bridges listed for the East Zone1 of which 8 are owned and maintained 
by the Borough (see Section 1.4.5, Figure 1-5, and Appendix J).  The remaining 32 
bridges are State and city maintained. 
 
2.9.3.4 FIRM Floodplain Analysis 
According to the KPB GIS database, there are a total of 755 parcels of land with a 
value of $198 million within or intersecting the East Zone FIRM areas (Table 2-17). Of 
these, 307 parcels have 396 structures valued at $107.6 million. Additional parcel  
information is available for the East Zone FIRM areas in Appendices G-7, G-9 and G-
10. 
 
Table 2-17.  East Zone Overall FIRM Area Summary2. 

 
Mapped Floodplains 

Resurrection 
Creek 

Trail 
River 

 
Seward 

 
Total 

Total Parcels* 60 104 591 755 
Total Value* (millions of $) $14 $23 $161 $198 
Total Acres** 245 454 2,220 3117 
Number of Parcels with Improvements* 14 24 269 307 
Total Number of Structures* 21 31 344 396 
Total Structure Value* (millions of $) $0.3 $2.6 $104.7 $107.6 
 
*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 
 
Resurrection Creek FIRM Area 
Resurrection Creek flows through the small town of Hope to outlet into Cook Inlet at 
Turnagain Arm. There are a total of 60 parcels within the Resurrection Creek FIRM 
area with a value of approximately $13,892,600 (Table 2-18).  Of these, 48 are 
privately owned with an assessed value of $1,023,900 (Table 2-18). Fourteen of the 
private parcels have improvements worth an estimated $300,000. According to the 
KPB GIS, all of the structural development in the floodplain is located on private land 
(Table 2-18). 
 

                                            
1  HDR Alaska, Inc. 2003. Kenai Peninsula Borough Transportation Plan (Update). Prepared for the Kenai Peninsula Borough, 

Soldotna, Alaska [http://www.kpbtransplan.net/]; Pers. comm., Gary Davis, Road Services Area Director, Kenai Peninsula 
Borough. Soldotna, Alaska 9/1/04. 

2  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
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Table 2-18.  Parcel Summary1 for the Resurrection Creek FIRM Area by Ownership 
Category. 

Parcel Summary Private Federal State Borough Total 
Total Parcels* 48 5 5 2 60 
Total Value*  (millions of $) $1 $12.2 $0.7 $0.002 $13.9 
Total Acres Within** 76 157 11 0.5 245 
Total Acres Intersecting* 239 30,681 349 0.5 31,269 
# of Parcels with Improvements* 14 0 0 0 14 
Total  # of Structures* 21 0 0 0 21 
Total Structure Value*(millions of $) $0.3 $0 $0 $0 $0.3 

 
*  Represents information for parcels that are within or intersect the FIRM Flood Zone A.  
** Represents acreage completely within FIRM Flood Zone A. 

 
 Land classifications for Resurrection Creek floodplain parcels include: 3 commercial, 8 

recreational, 4 residential, 34 vacant and 11 tidelands. 
 

Trail River FIRM Area 
The Trail River Firm area includes the communities of Moose Pass, Crown Point, and 
Primrose and covers portions of Trail Lake, Trail River, Kenai Lake, Primrose Creek, 
Falls Creek, Grant Creek, Victor Creek and Ptarmigan Creek (Figure 2-7).  There are 
a total of 104 parcels within the Resurrection Creek FIRM area worth just over $23 
million (Table 2-19). Of these, 24 are privately owned with a total value of  $2,689,100. 
Twenty-two of the private parcels are improved and the assessed value of structures 
is estimated at $1.8 million.   
 
Table 2-19.  Parcel Summary2 for the Trail River FIRM Area by Ownership Category. 

Parcel Summary Private Federal State Borough Total 
Total Parcels* 24 8 71 1 104 
Total Value*  (millions of $) $2.7 $12.3 $8 $0.075 $23.1 
Total Acres ** 29 113 312 0.4 454 
Total Acres * 63 19,325 5697 3 25,089 
# of Parcels with Improvements* 22 1 1 1 25 
Total # of Structures* 29 1 0 1 31 
Total Structure Value* (millions of $) $1.8 $0.75 $0.0002 $0.075 $2.6 

 
*  Represents information for parcels that are within or intersect the FIRM Flood Zone A.  
** Represents acreage completely within FIRM Flood Zone A. 
 
Land use classifications for the parcels within the Trail River FIRM area include: 3 
commercial, 1 institutional, 1 mobile home, 4 recreational/cabin, 15 residential, 1 
accessory building, 1 school (Moose Pass Elementary), and 78 undeveloped or 
vacant. 
 

                                            
1  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
2  Ibid. 
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Seward FIRM Area  
The Seward Area FIRM analysis includes all parcels that lie within or intersect the A 
and V mapped zones both within the City and outlying areas. Flood mapped areas 
include portions of Resurrection Bay, the Resurrection River, Lowell Creek, Marathon 
Creek, Japanese Creek, Kwechak/Glacier Creek, and Salmon Creek.  There are a 
total of 591 parcels within the Seward FIRM areas with an assessed value of 
approximately $161 million (Table 2-20). Of these, 488 are privately owned with an 
approximate value of $39 million. Of the private parcels, 239 have improvements (309 
structures) worth an estimated $24.7 million. A parcel breakdown by ownership 
category is included in Table 2-20. 
 
Table 2-20.  Parcel Summary1 for the Seward FIRM Area by Ownership Category. 

Parcel Summary Private Federal State Borough Native 
Corp 

Seward Misc.2 Total 

Total Parcels* 488 1 25 13 3 30 31 591 
Total Value*  (millions of $) $39 $0.01 $42.7 $3 0.3 7.8 $68 $161 
Total Acres ** 1,234 32 821 24 1 46 64 2222 
Total Acres * 2,220 39 5,464 192 83 161 108 8267 
# of Parcels with Improvements* 239 0 1 2 1 2 24 269 
Total  # of Structures* 309 0 2 6 2 1 25 345 
Total Structure Value* (millions of $) $24.7 $0 $18.8 $0.01 0.2 0.14 $60.9 $104.7 

 
*  Represents information for parcels that are within or intersect the FIRM Flood Zone A.  
** Represents acreage completely within FIRM Flood Zone A. 
 
Land use classifications for the parcels within the Seward FIRM area include:39 
commercial, 5 industrial, 17 institutional, 27 mobile homes, 4 mobile home parks, 13 
recreational/cabin, 151 residential, 1 church, 24 accessory buildings, 1 gravel pit, 3 
parking lots, 1 apartment building, and 304 undeveloped or vacant. 
 
2.9.4 Development Trends 
Resurrection Creek 
Within or intersecting the mapped Resurrection Creek floodplain there are 48 privately 
owned parcels, of which 14 are developed and 34 are vacant (Table 2-18).  Of the 
vacant parcels, 20 are an acre or less in size, and 9 are 2 to 5 acres in size.  There 
are 9 private tracts that are greater than 5 acres in size. A majority of the surrounding 
land is Chugach National Forest, which is managed for multiple uses such as 
recreation, timber harvest and mining.  Although there is some room for limited 
recreational and residential growth in the Hope area, much of area (including the 
floodplain) is federally owned and is unlikely to be developed in the near future. 
 
Trail River  
Within or intersecting the Trail River FIRM area, there are 24 privately owned parcels 
of which 22 are developed (Table 2-19). With a majority of land in public ownership, 
floodplain development should remain relatively limited. State and Chugach National 
Forest lands are currently managed for multiple uses, including recreation, timber 
                                            
1  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
2  Miscellaneous parcels include 2 churches and miscellaneous State, Borough, and City lease properties. 
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harvest and mining. Parcel information for the different ownership categories within 
the Trail River FIRM area is summarized in Table 2-19. 
 
Seward Area 
Within or intersecting the Seward FIRM area, there are 488 privately owned parcels of 
which 239 are developed and 249 are vacant (Table 2-20). Of the vacant parcels, 120 
are one acre or less in size and 80 are 2 to 5 acres in size.  The 1 to 5 acre lots 
typically represent properties that have already been subdivided for sale and 
development. There are 49 remaining privately owned parcels that are 5 acres or 
greater in size.  A number of these may eventually be subdivided for future 
development. Although there may be some exceptions, it’s highly probable that a 
majority of future development in the Seward area will have the same unpredictable 
flood hazard risk as existing development. Parcel information for the different 
ownership categories within the Seward Area FIRM is summarized in Table 2-20. 
 
2.10 South Zone  
2.10.1 South Zone Communities 
The South Zone covers approximately 8,386 square miles and includes the following 
communities and localities:  
 

Ninilchik, Happy Valley, Anchor Point, Nikolaevsk, Diamond Ridge, Fritz Creek, 
Voznesenka, Razdolna, Kachemak Selo, Homer, Kachemak City, Seldovia, Port 
Graham and Nanwalek. 

 
The overall population of the zone is about 13,000 people with an increase to about 
22,000 during the summer tourist season. Much of the area outside the population 
centers is largely uninhabited. 
 
Communities with known flood hazard risks are shown in Table 2-21 and Figure 2-10. 
The City of Homer participates in the National Flood Insurance Program and issues 
permits for floodplain construction using Flood Insurance Rate Maps provided by 
FEMA. More detailed flood hazard information for the Cities of Homer and Kachemak 
is included in their respective annex. 
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Table 2-21. South Zone Communities and Known Flood Hazards.    
Community Population** Water Body FEMA FIRM 

Maps 
Type of 
Flooding 

Ninilchik 779 Ninilchik River, 
Deep Creek, Cook 
Inlet 

Limited Un-numbered 
A & V Zones 

Riverine, 
coastal 
Storm 

Anchor Point, 
Nikolaevsk  

2156 Anchor and North 
Fork Anchor 
Rivers, Cook Inlet 

Anchor River – 
Limited Un-numbered 
A & V Zones 
North Fork Anchor 
River - no flood 
mapping. 

Riverine, ice 
jam, coastal 
storm 

East End Road, Fritz 
Creek, Homer, 
Diamond Ridge, 
Kachemak City 

8027 Numerous streams 
including Fritz, 
Beaver, Fox and 
Bridge Creeks, the 
Bradley River, 
Kachemak Bay 

Homer – Numbered 
A and V zones.  
 
Outlying areas – no 
flood mapping 

Mud and 
debris slides, 
riverine, 
coastal storm 

Nanwalek, Port 
Graham, Seldovia 

853 Port Graham Bay, 
English Bay, 
Seldovia Bay, Fish 
Creek 

Limited un-numbered 
A and V Zones 

Coastal 
storm, 
tsunami, 
riverine 

Total South Zone Population1 12,915 
Approx. Population at Direct Risk From Flooding  2 357 

                                            
1  Alaska Department of Labor, Research and Analysis Section, Demographics Unit. 
2  According to the GIS database, the Anchor River FIRM floodplain has 17 residential parcels and 19 recreational parcels; the 

Ninilchik FIRM has 19 residential parcels and 2 recreational parcels; the Seldovia FIRM has 55 residential parcels and 7 
recreational parcels. The total parcels (119) was multiplied by 3 to generate an estimate of approximately 357 people.  The 
City of Homer FIRM areas were not included in this analysis. 
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Figure 2-10. South Zone Communities and FEMA FIRM 100-Year Floodplains. 
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A description of South Zone transportation infrastructure and facilities and services is 
available in Section 1.4.5 and 1.4.7 and Table 1-7. Facilities and services within the 
Cities of Homer and Kachemak are described in more detail in their annexes. 
 
2.10.2 Characteristics of Flooding 
Riverine system flood damage in the South Zone is predominately associated with the 
Anchor and North Fork Anchor Rivers, Deep Creek and Ninilchik River, as well as 
numerous smaller tributaries.  Flooding on these river systems can occur as a result of 
heavy rainfall, ice jams, rapid snow melt or a combination of factors.  
 
Along the Homer Bench on Kachemak Bay’s north shore, heavy rains quickly saturate 
alluvial soils causing the water table to rise and liquefy the clay trapped soils. Seeps 
form and the coastal bluffs are susceptible to slumping and landslides. 
 
The coastal communities of Nanwalek, Port Graham, Homer, Ninilchik, Anchor Point 
and Seldovia are subject to flooding from high tides, coastal erosion, storm surge 
wave run-up, storm water overflow as well as  tsunamis and seiche waves (See  
Section 6.0 Tsunamis and Seiches).  The Nanwalek airstrip, which is adjacent to 
English Bay, is particularly vulnerable to coastal wind and wave action. In November 
of 2003, a 500-foot long by 40-foot wide section of Nanwalek’s airstrip on the bay side 
and a 400-foot long by 40-foot wide section of runway on the lagoon side were eroded 
away during a storm1. 
 
Although flooding can happen during any season, the most serious floods of record for 
South Zone streams occurred in the fall of 2002. Starting in late September, unusually 
warm temperatures, high winds and heavy rain lingered across the Kenai Peninsula. 
The heaviest rains and most severe damage occurred between October 22-24 and 
November 232.   
 

The 2002 fall floods directly or indirectly affected a 
majority of South Zone communities and public 
facilities. Damage to roads, railroad, park facilities, 
utilities, buildings and equipment was estimated at 
over $24.5 million dollars3.  In addition to public 
infrastructure, private property damage totaled 
more than $1,225,0004. Total damage to 62 sites 
on the highway system was estimated at $20.5 
million, with additional damages of $781,000 to 
State Park facilities, $1.2 million to Borough roads 

                                            
1  Trip Report: English Bay Runway Repairs, Nanwalek,  Randel Jones, Homer Station Foreman, Alaska Dept. of 

Transportation and Public Facilities, 2/26/2004.  
2  Eash, J.D., Rickman, R.L., March 2004. Floods on the Kenai Peninsula, Alaska, October and November 2002. USGS Fact 

Sheet 2004-3023. 
3  2002 Kenai Peninsula Flood – DR-1445 Damage Summary. 
4   Cowles, W. ADHS/ES, Private Assistance Grant Funding Summary, (email) and Jenkins, R., Small Business Administration, 

Private Homeowner and Business Loan Program (telephone communication). 



FLOODS 

 
All-Hazard Mitigation Plan: Section 2.0  Floods  2-53 
Kenai Peninsula Borough 

 

and bridges and $425,000 to power lines and underground distribution lines1.  
 
During the flooding, eight streams exceeded previous record flows and many others 
reached near-record discharges2.. Rainfall in the Bradley River Basin at the head of 
Kachemak Bay was 400% above average.  Stariski Creek, Deep Creek, Anchor River 
and the Ninilchik River all surpassed previous recorded peak flows as well as 
predicted 100-year flows. Bridge approach and culvert washouts occurred at Deep 
Creek, the Anchor River and Stariski Creek, closing the Sterling and Old Sterling 
Highways between Ninilchik and Homer in several places for a number of days.  
Miraculously, no one was seriously injured when two cars plummeted, one after the 
other, across a 15-foot breach in the Deep Creek bridge approach.  In addition to 
major highway and bridge washouts, telephone and power lines were damaged and 
numerous secondary roads 
washed out or were closed for 
safety.  
 
The Ninilchik beach access road 
as well as the Ninilchik Village 
bridge approach washed away, 
closing access to the Village, 
beach and harbor.  Similarly, the 
Russian Village of Nikolaevsk 
was isolated when the culverts at 
the North Fork Anchor River 
crossing washed out.  Steep 
terrain and overbank stream 
flows combined to deposit mud 
over a considerable portion of 
west Homer. Culverts plugged or were overwhelmed and minor roadbed damage 
occurred along the East End Road at Bear and Fritz Creeks.  A number of homes and 
driveways along the creeks were also damaged by erosion, water and mud3.  In 
addition to major road and power outages, the Borough’s Office of Emergency 
Management (OEM) received over 150 reports of private property damage, which 
included homes, driveways, septic systems, wells, businesses, and vehicles. 
Numerous Borough and private roads and bridges washed out, stranding at least 84 
families in remote subdivisions. 

A month later, while emergency repairs from October’s flooding were still underway, 
heavy rain over the Caribou Hills caused a second round of flood damage along south 
Peninsula streams. East End Road near Homer was closed by mudslides, and before 
the stream gauge was destroyed, the Anchor River was running nearly 3-feet above 

                                            
1    Matthews, J. Planning and Project Management Coordinator, Homer Electric Assoc. Inc., (Email Memo). 
2  Eash, J.D., Rickman, R.L., March 2004. Floods on the Kenai Peninsula, Alaska, October and November 2002. USGS Fact 

Sheet 2004-3023. 
3  National Weather Service (NWS), Event Meteorology Summary of Kenai Peninsula Floods- October 22-31, 2002, internal 

NWS memo. 

North Fork Anchor 
River, Nikolaevsk Rd. 
Oct. 2002 
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minor flood stage. During the November flooding, 17 of the State highway repair sites 
damaged in October were re-damaged and 15 new sites were added to the repair list. 
A number of Borough roads were also re-damaged1.  The Sterling Highway was 
temporarily closed due to inundation between Mile 160.5 and 162 and the Anchor 
River bridge approaches were severely damaged on the new and old Sterling 
Highways.  The recently repaired Ninilchik Village bridge approach washed out and 
isolated the village for a second time. As a result of the two back to back flood events, 
the Ninilchik River, Deep Creek, and Anchor River and many of their tributaries 
suffered severe channel scour, sediment deposition, bank erosion, and land slides2.  
 
2.10.3 What is Susceptible to Damage During a Flood Event? 
2.10.3.1 Critical Facilities  
South Zone critical facilities (fire and police stations, medical facilities and schools) are 
located in areas designated by the FEMA Flood Insurance Study as Zone C or D 
(areas of minimal or undetermined flood hazard). South Zone emergency and school 
facilities are described in Section 1.5.3, Tables 1-14 and 1-15. Information specific to 
critical facilities within the Cities of Homer and Kachemak are included in their 
annexes.  
 
2.10.3.2 Bridges & Culverts 
As was vividly demonstrated during the floods of 2002, bridges and culverts are key 
points of concern during flood events. The number of sites and magnitude of damage 
that occurred at bridges and culverts was substantial and accounted for a majority of 
the damage to public infrastructure.  Failures of the Deep Creek and Ninilchik Village 
bridge approaches, as well as culvert washouts on Stariski Creek, the North Fork 
Anchor River and Silver Salmon Creek closed roads and isolated several South Zone 
communities for a number of days.  
 
Post flood damage repairs on Borough roads included riprap reinforcement of road 
embankments, installation of oversized culverts and overflow culverts, and improved 
ditch systems.  
 
Bridges located in the South Zone include: 

·  South Fork Anchor River, MP 17.6, Sterling Highway 
·  South Fork Anchor River, MP 15.3, Anchor River/Pioneer 
·  Anchor River, MP 8.4, Old Sterling Highway 
·  North Fork Anchor River, Chakok Rd (Borough) 
·  North Fork Anchor River, Cottonwood Lane (Borough) 
·  North Fork Anchor River, Dorothy Drive (Borough) 
·  North Fork Anchor River, MP 0.5, Anchor River/Pioneer 
·  Ninilchik River, MP 42.5, Sterling Highway 

                                            
1   The 2002 flood damage estimates were compiled from summaries provided by the Alaska Division Of Homeland Security 

and Emergency Management, Small Business Administration Loan Program and the FEMA- DR1445 Damage Summary.  
2  Eash, J.D., Rickman, R.L., March 2004. Floods on the Kenai Peninsula, Alaska, October and November 2002. USGS Fact 

Sheet 2004-3023. 
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·  Ninilchik River, MP 0.2, Ninilchik Road 
·  Ninilchik River, Brody Lane (Borough) 
·  Henry Creek, Lee Roy Ave. (Borough) 
·  Deep Creek, MP 40.9, Sterling Highway 
·  Seldovia Slough, MP 0.5 Seldovia Airport Rd. 
·  Barbara Creek, MP 4.8 Jakolof Bay Rd. 

 
Five bridges are Borough maintained (noted above in parenthesis), and the remaining 
9 are State maintained. There are also two culverts at the Sterling Highway crossing 
of Stariski Creek (MP 27.0) and four culverts at the Anchor River (MP 21.0).  After 
washing out during the 2002 floods, the Stariski Creek culverts were replaced.  
Unfortunately, severe scour and erosion caused the pipe outlets to perch above the 
stream, creating a waterfall that now poses a serious barrier to fish passage. 
ADOT&PF plans to replace the culvert pipes with a bridge in the near future.  
 
2.10.3.3 FIRM Floodplain Analysis 
According to the KPB assessing database, there are 419 parcels of land with a total 
value of $30,354,800 within or intersecting South Zone FIRM areas (Table 2-22).  
 

Table 2-22.  South Zone Overall FIRM Parcel Summary1. 
 

Mapped Floodplains 
Anchor 
River Ninilchik 

 
Seldovia 

 
Total 

Total Parcels* 105 108 206 419 
Total Value* (millions of $) $5.7 $13 $11.7 $30.4 
Total Acres** 396 153 151 700 
Number of Parcels with Improvements* 45 33 89 167 
Total Number of Structures* 53 37 102 192 
Total Structure Value* (millions of $) $2.6 $10 $6.9 $19.5 
*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 
 
The assessed value of homes and other structures on the 167 developed parcels is 
approximately $19.5 million. Additional parcel information is included in Appendices G-
1, G-6, and G-8. 
 
Anchor River FIRM Area 
The Anchor River FIRM area encompasses the portions of the north and south forks 
of the Anchor River around the community of Anchor Point as well as the coastal area 
at the river mouth.  There are a total of 105 total parcels within the Anchor River FIRM 
area with an assessed value of approximately $5.7 million (Table 2-23). Of these, 83 
(79%) are privately owned with an approximate value of $4.9 million. Of the 83 private 
parcels, 43 are improved and the structures are assessed at around $2.6 million. A 
parcel summary by ownership category is included in Table 2-23 

                                            
1  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
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Table 2-23.  Anchor River FIRM Area Parcel Summary1 by Ownership Category. 
Parcel Summary Private Federal State Borough Total 

Total Parcels* 83 1 20 1 105 

Total Value* (millions of $) $4.9 $0.07 $0.7 $0.02 $5.7 
Total Acres ** 231 15 149 1 396 
Total Acres * 565 14 243 1 823 
# of Parcels with Improvements* 43 0 2 0 45 
Total  # of Structures* 51 0 2 0 53 
Total Structure Value* (millions of $) $2.6 $0 $0.01 $0 $2.6 

*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 

 
Land use classifications for the Anchor River FIRM parcels include: 5 commercial, 19 
recreational, 17 residential, 12 institutional (State Parks), 4 mobile homes and 48 
vacant. 
 
Ninilchik River FIRM Area  
The Ninilchik River FIRM area encompasses the lower Ninilchik River, the lower 
portion of Deep Creek as well as the coastal area at the mouth of both streams.  
There are 108 total parcels intersecting the Ninilchik River FIRM area with an 
assessed value of approximately $13 million (Table 2-24). Of these, 71 (66%) are 
privately owned with an approximate value of $4.4 million. Of the 71 private parcels, 
32 have improvements assessed at around $2.6 million.  The 2 Borough parcels are 
included in the FIRM summary because they have Cook Inlet frontage.  The vacant 
parcel adjacent to the Ninilchik School is classified for future school use.  The Ninilchik 
School is located on the other Borough parcel and has an assessed value of $7.7 
million.  Although the school parcel frontage is within the coastal velocity zone, the 
school itself is located on a high bluff above Cook Inlet and is outside of the mapped 
floodplain.  
 
A parcel breakdown by ownership category is included in Table 2-24. 
 
Table 2-24.  Ninilchik River FIRM Area Parcel Summary2 by Ownership Category. 

Parcel Summary Private Borough State Native 
Corp 

Total 

Total Parcels* 71 2 32 3 108 
Total Value* (millions of $) $4.4 $7.7 $0.8 $0.001 $13 
Total Acres ** 53 11 89 0.3 153 
Total Acres * 332 20 316 2 6 
# of Parcels with Improvements* 32 1 0 0 33 
Total  # of Structures* 36 1 0 0 37 
Total Structure Value* (millions of $) $2.6 $7.5 $0 $0 $10.1 

 
*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 
                                            
1  Ibid. 
2  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
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Land use classifications for the Ninilchik River FIRM parcels include: 5 commercial, 2 
institutional (State Parks), 1 school (see explanation above), 2 mobile homes, 2 
recreational, 19 residential, 4 accessory buildings, 9 tidelands, and 63 vacant.  
 
Seldovia FIRM Area 
Seldovia is a fishing village near the southern end of the Kenai Peninsula across 
Kachemak Bay from Homer.  The FIRM area includes most of the eastern shore of 
Seldovia Bay (including the lagoon), which constitutes the primary flood threat to the 
city. There are 206 parcels intersecting the Seldovia FIRM area with a total assessed 
value of approximately $11.7 million (Table 2-25). Of these, 154 (75%) are privately 
owned with an approximate value of $8.5 million. Of the 154 private parcels, 79 are 
improved and have structures assessed at around $5.3 million.    
  
Table 2-25.  Seldovia FIRM Area Parcel Summary1 by Ownership Category. 

Parcel Summary Private City Lease State Native 
Corp 

Total 

Total Parcels* 154 35 3 12 2 206 

Total Value* (millions of $) $8.5 2.2 $0.2 $0.6 $0.2 $11.7 
Total Acres ** 89 13 1 31 17 151 
Total Acres * 228 37 1 71 20 357 
# of Parcels with Improvements* 79 6 3 1 0 89 
Total  # of Structures* 92 5 4 1 0 102 
Total Structure Value* (millions of $) $5.3 1.4 $0.14 $.0009 $0 $6.9 

*   Represents information for parcels that are within or intersect the FIRM Flood Zone A. 
**  Represents an estimate in acres of land that is completely within the FIRM Flood Zone A. 
 
Land use classifications for the Seldovia FIRM parcels include: 13 commercial, 4 
institutional (3-city, 1 state airport) 2 mobile homes, 7 recreational, 55 residential, 10 
accessory buildings, 1 parking lot, and 112 vacant. 
 
2.10.4 Development Trends 
Anchor River FIRM Area 
Of the 83 privately owned parcels in the mapped floodplain, 43 have some type of 
development and 40 are vacant (Table 2-23).  Of the vacant parcels, 16 are an acre or 
less in size, 12 are 1 to 5 acres, 6 are 5 to 10 acres and the remaining 6 parcels are 
10 acres or greater in size.  There is also a sizeable quantity of private and Native 
Corporation land in the North and South Fork Anchor River floodplains that has not 
been assessed for flood hazard, but is accessible due to road building associated with 
timber harvest and land subdivision.  Given the availability of vacant land and slow but 
steady population growth in the area, new development is likely to continue to occur in 
the mapped and unmapped floodplains of the North and South Fork Anchor Rivers. 

 

Ninilchik River  
There are 71 privately owned parcels in the mapped floodplain of which 32 are 
                                            
1  2004 KPB GIS System and Tax Assessment Database. Value estimates are rounded to nearest $100,000. 
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improved and 39 are vacant (Table 2-24). Of the 39 vacant parcels, 9 are one acre or 
smaller, 21 are 1 to 5 acres and 9 are 5 acres or larger. Although development in the 
lower river floodplain is fairly minimal, there is a sizeable quantity of Native 
Corporation land in the upper Ninilchik River watershed. Much of the Native 
Corporation land has been subject to timber harvest and future use and development 
will depend on the Corporation’s land management goals and objectives.    
 
Seldovia  
Within or intersecting the Seldovia FIRM area, there are 154 privately owned parcels 
of which 79 are developed and 75 are vacant (Table 2-25). Of the 75 vacant parcels, 
59 are subdivided into one acre or smaller lots, 12 are 1 to 5 acres and 4 are 5 acres 
or larger in size. Parcel information for the Seldovia FIRM area is summarized in Table 
2-25. Development trends for the City of Seldovia will be discussed in more detail in 
the future when the City completes their All Hazard Plan annex.   
  
2.11 Flood Mitigation Goals 
All hazard mitigation goals can be separated into three main categories: 
  ·  protection;   
  ·  prevention; and 
  ·  education.  
 
For the purposes of flood mitigation, protective measures can be structural or non-
structural in nature.  Structural projects include the creation of debris retention basins, 
diversion structures, dikes and levees, channel modification, and bridge, road, and 
culvert alteration or replacement.  These measures are often expensive, involve 
engineering and construction work and must be maintained to keep their effectiveness 
through time. They need to be carefully evaluated for the potential consequences of 
failure and the possibility that over time they may cost more than the development 
they are put in place to protect.  
 
Non-structural flood mitigation measures include mechanisms such as flood warning 
systems, emergency response programs, relocation of flood prone structures or use of 
flood proofing techniques. Retrofitting or rehabilitating structures and facilities can be 
quite expensive, but in some cases can be done incrementally or as part of routine 
maintenance, thereby reducing upfront costs. 
 
Preventative measures are typically used to limit people’s exposure to hazards and 
may include the use of tools such as comprehensive land use plans, transportation 
plans, zoning, building codes, or land subdivision regulations.  In areas that suffer 
repetitive flooding, preventative measures may also include preserving open space, 
acquiring property and relocating structures to safer areas.   
 
Outreach and education are important components of any hazard mitigation strategy.  
Community meetings, school activities, emergency preparedness outreach, ads in the 
media, workplace training, booths at fairs and home shows, brochures, and video 
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presentations all provide valuable outreach opportunities.  
  
2.11.1 Accomplishing the KPB Flood Mitigation Goals 
The following are suggested as objectives or approaches to further define and 
accomplish the Borough©s long-term flood mitigation goals:  
 

·  modify impacts of hazard events by assisting individuals and communities to 
prepare for, respond to, and recover from hazard events; 

 
·  reduce susceptibility to damage and disruption by avoiding hazardous, 

uneconomic and unwise development in known hazard areas; 
 

·  protect natural and beneficial values of floodplains, coastal areas and water 
resources; and 

 
·  reduce unnecessary economic losses and promote positive economic 

development by incorporating hazard mitigation into land use and development 
decisions. 

 
2.11.2 Existing Flood Mitigation Programs and Activities 
To obtain hazard mitigation grant funding in the aftermath of the1995 floods, the 
Borough developed a flood hazard mitigation plan that focused on the communities 
that flooded in the eastern and central zones. This Plan expands the planning effort to 
include flood susceptible communities Borough-wide. In addition, the incorporated 
Cities of Seward, Kenai, Soldotna, Homer and Kachemak have included their Hazard 
Plans as annexes at the end of this document. Annex D has been reserved for future 
inclusion of the City of Seldovia’s Hazard Mitigation Plan.  
 
Within the Borough, an intricate mix of public and private facilities, infrastructure and 
landownership governs the possible blend of flood mitigation activities. Local, state, 
and federal planning and regulatory authorities must also be considered in the mix.  
This complexity necessitates a broad management perspective for flood mitigation 
planning.  It also offers a wider array of resources and mitigation opportunities through 
cooperative partnerships.   
 
2.11.2.1 Floodplain Development Standards and Education 
The Borough participates in the National Flood Insurance Program and the 
Community Rating System (CRS) Program with the following floodplain regulations, 
programs and activities:   
 

·  implementation of the Chapter 21.06 Floodplain Management code, which 
regulates land subdivision, residential and commercial construction, dredging, 
filling, mining, excavation and placement of manufactured homes within the 
FEMA FIRM-mapped Flood Zone A; 
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·  implementation of Chapter 21.18 Anadromous Streams Habitat Protection.  
Although primarily enacted to protect salmon spawning and rearing habitat, the 
50-foot habitat protection area also helps maintain stable well-vegetated banks 
and minimizes new development within 50 feet along 25 Peninsula streams. 
Section 21.18.050 also establishes permit requirements for fuel storage and 
logging activities within mapped floodplains; 

 
·  creation and maintenance of a floodplain permit database including name, tax 

parcel number, location, project description, permit date, and base flood 
elevation information; 

 
·  annual mail-out notices to floodplain property owners advising them of their 

compliance status as well as their responsibility to apply for floodplain 
development permits; 

·  mail notices to property owners in areas of historic flooding outside the FIRM 
floodplain areas (first mail-out pending); 

 
·  participation in the Community Rating System (CRS) program to help lower 

insurance rates for Borough property owners; 
 
·  development of a Borough-wide Multi-Hazard Mitigation Plan, including a 

section specifically for Flood Hazard Mitigation; 
 
·  continuing floodplain education and outreach through workshops and 

community meetings; 
 
·  providing a local source of information on proper floodplain building techniques; 

and 
 
·  an in progress review and revision of the KPB Floodplain Management 

Ordinance to improve the clarity, implementation and enforceability of the 
floodplain code. 

 
2.11.2.2 Emergency Response and Preparedness  
The KPB©s Office of Emergency Management (OEM) coordinates emergency 
response efforts during disaster events. Since 1995, the Borough has implemented 
the following measures to improve flood warning and response: 
 

·  created a website (http://www.borough.kenai.ak.us/emergency), which provides 
current weather watch and advisory information as well as links to the National 
Weather Service, FEMA educational materials, the Local Emergency Planning 
Committee, and other web resources such as The Weather Channel 
(http://www.weather.com/); 

 
·  partnered with USGS for installation and maintenance of real-time stream and 
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precipitation gages (see Appendix K); 
 
·  partnered with the National Weather Service to improve weather radio and 

emergency broadcast capabilities in the Central Peninsula by installing an 
additional NOAA weather radio station in Ninilchik; 

 
·  purchased two mobile sirens that can be moved to areas not served by the 

Borough©s emergency siren warning system; 
 

·  acquired a mobile strategic command vehicle to facilitate Borough-wide 
communication and emergency response;  

 
·  coordinated with local and state emergency planning committees to develop, 

refine and implement cross-jurisdictional emergency response plans; and 
 

·  implemented a Community Alert Network system (CAN) to telephone property 
owners with a recorded alert message in the event of flooding or emergency 
evacuation. 

 
2.12 Flood Mitigation Strategies and Implementation Ideas 
The flood events in recent years illustrate that the potential for loss of life and property 
increases where development intersects active floodplains. In addition to the major 
flooding events described in these pages, floods of lesser magnitude occur almost 
yearly. The dynamic and varied nature of the Peninsula©s climate, geography, 
topography, geology and waterways suggest that flooding should be considered the 
norm and not the exception.  Thus, as the Borough©s population grows, so too does 
the importance of implementing measures to insure growth proceeds in the safest 
possible manner. 
 
Although restricting unwise development in floodplains is the most cost effective way 
to limit long-term losses and liability, the Borough also needs strategies to protect 
existing development in vulnerable areas as well as plan for future growth.  Because 
of the complexity of this task, a combination of strategies and implementation ideas 
are outlined to assist with formulating future flood mitigation actions. 
 
 
 
 
Strategy 1:  Complete a Borough-wide flood and coastal erosion hazard risk 
assessment.   

 
 Implementation Ideas and Action Items   

 
·  Assemble a detailed inventory of problem areas and flood 

susceptible structures, and infrastructure (e.g., buildings, critical 
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facilities, roads, bridges, culverts, etc.). 
 
·  Identify potential retrofit or rehabilitation measures or activities.  

 
·  Seek grants and technical partnerships to complete comprehensive 

studies of the Homer bench to identify areas of slope instability.  
Studies would incorporate soil surveys, slope and drainage 
assessments and an evaluation of the effect of existing and 
proposed new development on slope stability. 

 
·  Use information gathered in the comprehensive studies to formulate 

mitigation strategies to minimize the risk of catastrophic slope 
failures in developing areas on the Homer Bench. 

 
·  Seek grants and technical partnerships to complete comprehensive 

coastal erosion studies.  Studies would include identifying existing 
storm wave protection structures, establishing erosion rates, 
completing a comprehensive digital elevation model and researching 
the oceanographic and coastal processes that affect the Kenai 
Peninsula coastlines.  

 
·  Develop a modeling tool to help predict bluff and coastal erosion. 

 
·  Use information gathered in the comprehensive studies to formulate 

mitigation strategies to develop cost-effective solutions to protect 
life, property and coastal resources. 

 
·  Coordinate with other agencies and organizations to identify permit 

requirements, partnership interests, funding sources. 
 
·  Review and update information on a periodic basis. 

 
Potential Participants:   KPB Road Maintenance, Public Works, and Planning Departments, 

ADOT&PF, Permitting Agencies, DCED, Incorporated Cities, 
Kachemak Bay Research Reserve, Coastal Training Program, 
Alaska. 

Time Frame:    Ongoing as part of the Hazard Mitigation Plan Implementation. 
 
 
 

 
Strategy 2:   Develop mechanisms to enhance floodplain permit compliance.  
 

Implementation Ideas and Action Items 
 

·   Develop a project notification process to connect property owners 
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with the appropriate floodplain, utility, and right-of-way construction 
permit information. This could be accomplished using a simple one 
page form that would be available on the Borough website as well 
as from the Planning, Assessing and Road Service Area 
Departments and the Kenai River Center. The form could be given 
to property owners when they first contact the Borough for 
floodplain development, street addressing, KPB right-of-way, 
driveway or utility installation permit information.   

 
 The notification form would provide an effective means to coordinate 

permitting between the various Borough departments and lessen 
permit confusion for the public.  It would also help the Borough 
identify more projects prior to construction, reduce the number of 
non-compliant floodplain structures, and result in fewer costly and 
complicated “after-the-fact” enforcement actions.  More importantly, 
it would proactively insure that structures, roads and utilities are 
built to proper standards and less susceptible to flood damage and 
will not induce or worsen flood damage to other properties.   

 
·     Complete and verify the Floodplain Permit Database. Using the 

database and Borough GIS capabilities, complete an audit of 
existing floodplain development within regulated floodplains for 
permit compliance. Work with property owners to bring their 
structures into compliance with floodplain development standards.   

 
Potential Participants:   KPB Planning, Road Service Area, GIS, Assessing and MIS 

Departments. 
 
Time Frame:    Implementation of Permit Notification Form: 3-6 months 
     Completion of Floodplain Permit Database: 1-2 years (ongoing) 
     Completion of Floodplain Development Audit: 1-2 years (ongoing.) 
 
 

 
Strategy 3:   Improve KPB floodplain mapping and identify other effective tools 

or methods to assist with flood hazard assessment. 
 
With a few exceptions, the Borough’s official Flood Insurance Rate Maps (FIRM) 
were completed in the early 1980’s1.  In many less populated communities, 
stream floodplains, seeping bluffs and coastal run-up zones were not studied or 
only studied by approximate methods.  For these areas, base flood elevation 
(BFE) predictions were not generated, resulting in un-numbered A and V Zone 
maps. Although un-numbered zones roughly delineate the probable boundary of 
the 100-year flood event, they do not predict the BFE. In addition, natural stream 
processes, recent flood events or floodplain development have significantly 

                                            
1   FEMA.  1999.  Revised.  Flood Insurance Study.  Kenai Peninsula Borough, Alaska.  Community Number-020012. 
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altered the systems and the original BFE elevation modeling is no longer 
accurate.   
  

 Implementation Ideas and Action Items 
 

·    Perform detailed flood studies for FIRM Un-Numbered A and V 
Zones to provide base flood and wave run-up elevations and 
floodway delineations.   

 
 Areas that currently would benefit from more detailed maps include: 

 
� � the upper Kenai River (Cooper Landing - 7 miles);  
� � Ninilchik River (lower 16 miles); 
� � main-stem Anchor River (lower 17 miles);  
� � North Fork Anchor River (lower 19 miles);  
� � Deep Creek (lower 22 miles);  
� � Trail River (Moose Pass);  
� � Seldovia;  
� � Port Graham;  
� � Nanwalek;   
� � Seward (Bear Lake to Resurrection Bay – Alluvial Streams); 
� � Resurrection River (lower 6 miles); 
� � Resurrection Creek and Hope coastline; and  
� � North Kachemak Bay coastline. 

 
·    In addition to 100-year BFE and costal storm surge predictions, 

generate detailed flood boundaries and predicted base flood 
elevations for 10, 25, and 50 events in areas such as the Kenai 
River with significant floodplain growth and development. 

 
·    Seek funding to complete Digital Elevation Mapping (DEM) for all 

KPB floodplains and coastal bluffs, with the Seward area as a 
priority. Acquiring digital elevation data would be a valuable first step 
to assist with understanding surface water hydrology, hazard 
assessment and emergency response planning and actions. 

 
·    Correct geo-referencing problems with the Nikiski, Port Graham and 

Nanwalek FIRM maps so they can be entered into the KPB GIS 
System. 

 
·    Digitize, geo-rectify and enter floodway boundary lines into the KPB 

GIS System for all numbered A zones. 
 

·    Verify existing and install additional vertical elevation benchmarks in 
developing floodplains to facilitate accurate base flood elevation 
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surveys for homeowners. 
 

·    Map actual flood boundaries after major flood events. 
 

·    Identify and map areas of active and severe riverine erosion  along 
streams and rivers. 

 
·    Identify and map areas of active and severe coastal erosion. 

 
·    Install visible shoreline markers to collect erosion rate information in 

areas vulnerable to coastal storm run-up. Coastal processes, 
including sediment transport and erosion, are little understood along 
KPB coastlines. Installing markers is a cost effective way to gather 
erosion information, which can be used by communities to help 
formulate and prioritize erosion mitigation solutions. To date, Port 
Graham is the only coastal community, which has identified specific 
sites for installing erosion markers (see the Port Graham Flood 
Mitigation Plan1 in Annex G).  

 
Potential Participants:   KPB Planning, GIS, and Public Works Departments in cooperation 

with U.S. Army Corps of Engineers, FEMA, USGS, KPB 
communities, Alaska Dept. of Community and Economic 
Development, Kachemak Bay Research Reserve. 

Time Frame:   1-5 Years (as funding can be generated) 
 
 

 
 
Strategy 4:  Cooperate with the City of Seward and the Seward/Bear Creek 

Flood Service Area Board to identify, prioritize and implement cost 
effective strategies for controlling flood damage.  

 
Implementation Ideas and Action Items 
 

·  Seek grants and technical partnerships to complete comprehensive 
hydrologic studies of the Seward area alluvial streams from their 
headwaters to Resurrection Bay. The analysis should identify 
repetitive flood problems, evaluate channel morphology and stability, 
bed load transport and the location and effectiveness of existing flood 
control structures. In addition, important riparian, wetland and aquatic 
functions, such as water storage, filtering, changes in water quality or 
quantity and identification of salmon spawning and rearing habitat 
should be evaluated and factored into decisions.  

   

                                            
1   Montgomery Watson and Parker Horn Company, Flood Hazard Mitigation Plan, Port Graham, Alaska, Kenai Peninsula 

Borough, March 2001. 
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·  Apply for grants and technical partnerships to obtain 2-foot interval 
digital surface elevation data to assist with alluvial fan flood hazard 
evaluation as well as future FIRM map revisions. 

 
·  Investigate the feasibility of implementing an array of alluvial fan 

floodplain management alternatives including: land use planning and 
zoning, stream channel migration zones, floodplain conservation 
areas, moving and elevating structures, acquiring properties subject 
to repetitive flooding, identifying areas, methods and markets for 
annual gravel and debris removal. 

 
Potential Participants:   Seward/Bear Creek Flood Service Area Board, KPB Public Works, 

Planning, Road Service Area Departments, City of Seward, U.S. 
Army Corps of Engineers, USGS, FEMA, Alaska Dept. of Community 
and Economic Development. 

Time Frame:    1-5 Years (as funding allows) 
 
 
 

Strategy 5:   Review and appropriately revise KPB floodplain development 
standards and requirements. 

 
Implementation Ideas and Action Items 
 

Note: A number of the revisions to Chapter 21.06 Floodplain Management  
discussed below may also require other KPB Code sections to be reviewed and 
revised as appropriate. 

    
·    Review the definition section and add and clarify definitions as 

needed. 
 

·    In areas where base flood elevation (BFE) information is available, 
require the lowest floor of residential and commercial buildings to be 
elevated at least one foot above the BFE. 

 
·    Add emergency response permit provisions, including guidelines for 

issuing verbal and written permits during emergencies.  
 

·    Add regulations governing permanent and temporary storage of 
home heating oil, gasoline, diesel, and other hazardous materials. 
Minimum requirements might include setbacks from waterbodies, 
wells, and wetlands, proper anchoring of tanks or other storage 
containers, use of double-walled tanks or appropriate secondary 
containment, and insuring vents and openings are a minimum of 1 to 
2 feet above BFE. 
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·    Evaluate changing Chapter 21.06 Floodplain Management and 
Chapter 20.12.060 Subdivisions to limit or prohibit (with the 
exception of properly engineered and permitted stream crossings) 
the platting of new roads in floodways. 

 
·    Require all new subdivision lots to be of adequate size, orientation 

and elevation to insure there is developable space that is not unduly 
constrained by floodway, tideland, steep terrain, poor soils, 
wetlands, or un-mapped surface water drainages. Chapter 
20.12.060 Subdivisions would also need to be revised as 
appropriate.  

 
·    Require new subdivision plats to show FIRM floodplain and 

floodway boundaries and carry appropriate plat notes.  Chapter 
20.12.060 Subdivisions may also need to be revised as appropriate. 

 
·    At the time of preliminary plat submittal, require an engineer 

stamped drainage plan1 that evaluates the surface water flow across 
the landscape and describes the methods that will be used to 
reduce flood damage exposure for all subdivisions that contain 
mapped floodway or are greater than 5 acres or 5 lots in the 
mapped floodplain.  Chapter 20.12.060 Subdivisions and 14.06.150 
Road Construction Standards may also need to be revised as 
appropriate. 

 
·    Develop a long-term (2-5 year) permit exclusively for alluvial 

floodplain gravel extraction projects that will improve flood-water 
conveyance and reduce flood hazard.  Permit applications would 
require submittal of a gravel removal plan describing the location, 
dimensions of the extraction area, a detailed analysis of anticipated 
changes to the hydrologic characteristics in the area, the dimensions 
and location of material and equipment storage areas, a description 
of associated floodplain/floodway road development or stream 
crossings.  Plans should also show how activities will be conducted 
to minimize damage to stream banks (from mining activities or site 
access) and describe any necessary reclamation or restoration 
activities. Chapter 21.26 Material Site Permits would also need to be 
revised as appropriate.  

 
·    Review and revise Chapters 14.06.150 Road Construction 

                                            
1  Drainage plans typically address road and lot orientation, installation of ditches, water passage structures such as 

bridges or culverts, water retention swales, and set aside preservation areas such as wetlands and riparian vegetation, 
which store and filter runoff.  Ideally, drainage plans would be submitted with the preliminary plat and include drawings 
or written descriptions of the location and construction plans for utility improvements such as water, sewer, natural gas, 
telephone and electrical facilities. 
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Standards and 14.08 Utility Right-of-Way Permits as appropriate to 
insure drainage plans and proper floodplain standards are 
incorporated into new road development as well as upgrades to 
existing road and utility services. 

 
·    Review all proposed code changes for consistency with KPB 

Coastal Management Program enforceable policies and specifically 
include language in KPB 21.06, Floodplain Management, KPB 
21.18, Anadromous Streams Habitat Protection, KPB 20.20, 
Subdivisions, KPB 14.06 Road Standards, KPB 14.08 Permits for 
Utility Right-Of-Ways, and Chapter 21.26 Material Site Permits, 
which specifies floodplain related development decisions must 
comply with the enforceable policies of the KPB Coastal 
Management Program. 

 
Potential Participants:   Affected KPB Departments, U.S. Army Corps of Engineers, FEMA, 

Alaska Dept. of Community and Economic Development, the 
Incorporated Cities. 

 Time Frame:   1-5 Years (as staff and funding permit) 
 

 
  
 
Strategy 6:  Research and implement alternative floodplain management 

strategies. 
 

Implementation Ideas and Action Items 
 

·    Create or encourage establishment of a revolving low-interest loan 
fund to help private property owners elevate or appropriately retrofit 
their structures to meet floodplain standards. After the floodplain 
permit database and audit are complete, develop a list of residential 
properties that need retrofitting to qualify for permits and improved 
floodplain insurance rates. Establish procedures and implement the 
loan fund through private financial institutions or the KPB with the 
guidance of a community advisory group.  

 
·    Investigate use of waterway setbacks and special zoning overlay 

areas, including riparian and coastal bluff buffers and channel 
migration zones. 

 
·    Provide tax credits to people willing to institute non-development 

easements in mapped floodplains and floodways.  
 

·    Encourage the use of "flood service areas" for places and projects 
that require annual maintenance to control flooding hazards. 
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·     Periodically meet with the Cities of Homer and Seward to share 

information and brainstorm ways to improve National Flood 
Insurance Program implementation.  

 
·     Encourage the Cities of Soldotna, Kenai, Kachemak, and Seldovia 

to adopt their own floodplain regulations and join the NFIP. 
 

·    Acquire property or relocate structures in areas subject to severe 
flooding or erosion. 

 
Potential Participants:   Kenai Peninsula Borough, incorporated Cities within the KPB, U.S. 

Army Corps of Engineers, FEMA, Alaska Dept. of Community and 
Economic Development, Kachemak Bay Research Reserve, Coastal 
Training Program Alaska. 

Time Frame:   On-going (as staff, funding and interest are generated). 
 

 
 

 
Strategy 7:   Evaluate Borough-maintained roads for floodplain hazards and 

potential flood reduction projects. 
 

Implementation Ideas and Action Items 
 

·  Institute a revolving flood mitigation budget fund to assist with 
Borough maintained road and capital projects. 

 
·  Conduct joint site visits with key permitting agencies to evaluate 

repetitively damaged roads and formulate plans for flood mitigation 
upgrades.   

 
·  Identify and investigate the possibility of vacating existing platted 

but not yet constructed floodway roads.  
 

·  Evaluate the feasibility of constructing additional alternate road 
access to areas currently served by a single flood prone road.  

 
·  Identify and upgrade existing stream crossings to maximize flood-

water conveyance, maintain fish passage, and reduce negative 
impacts to wetlands, rivers, and streams.  According to the KPB 
Road Service Area Department, there are approximately 30 
Borough maintained culvert crossings that would be better served 
by clear span bridges1. 

                                            
1  Pers. Comm., Gary Davis, Kenai Peninsula Borough Road Service Area Director, 4/22/2004. 
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·  Identify and stabilize erosion prone cut-banks to decrease damage 

to KPB roads. There are approximately 5 locations where KPB 
roads would benefit from this type of structural mitigation1. 

 
·  Clean, resize or relocate overflow ditches to facilitate water 

movement and minimize debris jam flooding. 
 

·  Install, upgrade or maintain protective dikes, dams, levees and as 
appropriate, conduct ongoing maintenance activities such as 
emergency gravel/debris removal or stream re-channelization. An 
important caveat for all structural projects is that they should be 
carefully evaluated for long-term consequences, including costly 
maintenance, the shifting of problems from one location to another, 
and adverse hydrological or environmental impacts. Structural 
protection can also create a false sense of security and encourage 
development in areas that could be catastrophically affected if the 
structure failures. 

 
Potential Participants:   KPB, Private Non Profit Organizations, FEMA, Alaska Division of 

Homeland Security and Emergency Management 
Time Frame:   Ongoing (Funding Dependent) 

 
 
 

 
Strategy 8:  Protect and maintain beneficial floodplain and shorezone natural 
values. 

 
Floodplains often serve important functions in protecting the physical, biological, 
and chemical integrity of water resources.  Important floodplain functions include 
the ability to store and convey flood water, maintain water quality, perpetuate 
groundwater recharge, and support large and diverse populations of aquatic and 
terrestrial organisms (plants, animals, fish, amphibians, and insects).  Similarly, 
the natural accretion and erosion processes of shorezones play an essential role 
in sustaining sandy beaches and subtidal and intertidal habitats.  Structures and 
control measures such as seawalls and bulkheads that are designed to protect 
individual properties can impact other property owners as well as the natural 
resources in these zones by changing erosion and accretion rates along the 
shoreline. 

   
Land owners and managers of the Borough’s rich and diverse rivers, streams 
and coastal areas have the additional responsibility of maintaining critical fish 
and wildlife habitats despite pressures from increasing use and development. In 

                                            
1  Pers. Comm., Gary Davis, Kenai Peninsula Borough Road Service Area Director, 4/22/2004 
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years to come, the health of the wild salmon runs will largely depend on whether 
the streams remain connected to unique and productive biological floodplain 
features such as wetlands, cutoff oxbows, sandbars, backwaters, undercut 
banks, floodplain pools and extensive high water tables. 

 
In addition to their fisheries, wildlife and hydrologic values, the riverine and 
coastal floodplains and bluff zones are often of unique scientific interest as 
geological, archeological or historical sites and have extraordinary community 
value as open space resources1. 

 
Unfortunately, development that proceeds without considering the dynamic and 
beneficial functions unique to floodplains often increase flooding potential, and 
diminish the values that originally attracted people to these areas.  Long-term 
floodplain management strategies should do the following: 

 
 Implementation Ideas and Action Items 

·   Work with other interested agencies to identify degraded floodplains 
and investigate the potential for restoring or improving water 
passage, removing repetitively damaged structures and/or 
acquiring land to restore or preserve floodplain function.  

 
·   Work with other interested agencies and non-profit organizations to 

develop watershed and coastal bluff management plans that 
identify important natural water storage and flow features and 
recommend land management and development techniques to 
preserve critical floodplain function. General floodplain 
management recommendations include avoiding development in 
floodways, old meander channels and wetlands; identifying less 
hazard prone areas for development and encouraging proper 
construction techniques, including elevating structures and utilities; 
engineering proper road and drainage crossings, minimizing 
impervious surfaces and using vegetated swales and storm water 
basins to slow water run-off.  

 
·   Provide best management practices (BMP) education and 

information to landowners and contractors to help minimize 
floodplain project impacts. BMP’s include scheduling projects 
during low water, using silt fences and other sediment control 
techniques to stabilize fill or disturbed areas and scheduling in-
water work to periods less likely to impact salmon migration, 
spawning, incubation and rearing. 

 
·   Provide incentives to encourage proper stewardship and limit 

                                            
1  Interagency Task Force on Floodplain Management. 1986. A Unified National Program for Floodplain Management.  FEMA 

100 March 1986.  
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impacts from residential and recreational development adjacent to 
lakes, streams, coastal shoreline and bluffs (e.g., habitat protection 
tax credits and restoration project cost share programs).  

 
 Potential Participants:   KPB Planning Dept., Kenai River Center, Private Non Profit 

Organizations, EPA, FEMA, ADEC, DNR/Parks, DNR/Office of 
Habitat Management and Permitting, Kachemak Bay Research 
Reserve, Coastal Training Program Alaska, and Kachemak Heritage 
Land Trust. 

Time Frame:  Ongoing(Funding Dependent) 
 
 
  
 
Strategy 9:  Promote positive economic development. 

 
It may appear difficult to balance the loss of economic opportunities when 
proposing that communities restrict growth in hazard-prone areas.  However, 
when development proceeds unplanned in areas subject to flooding and erosion 
there are always serious social and financial costs. Preventing unwise floodplain 
and floodway development can minimize disaster damage, increase property 
values and maintain many of the natural features that originally attracted people 
to an area.  To achieve positive long-term economic growth, it is important to 
include floodplain and coastal development considerations in the comprehensive 
and long-range planning goals for each community.  

 
Implementation Ideas and Action Items 

 
·   Incorporate floodplain, coastal bluffs and watershed planning in 

appropriate KPB planning documents such as the Comprehensive 
Plan, Transportation Plan and Coastal Management Program Plan. 

 
·     Require written disclosure of hazard prone areas (such as 

floodplain, tsunami run-up zones, coastal bluffs and other areas 
with high erosion potential) when property ownership is transferred. 

 
·   Enforce development standards to reduce or avoid flood 

vulnerability. 
 
·   Encourage planning concepts such as cluster development, 

floodplain open space, and riparian zone conservation easements. 
 
·     Develop incentive programs to encourage growth and development 

in less hazard prone areas outside of floodplains. 
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Potential Participants:   KPB Assembly, Planning, Economic Development and other 
appropriate Departments, private non profit organizations, EPA, 
FEMA, ADEC, DNR/Parks, DNR/Office of Habitat Management and 
Permitting, Kachemak Bay Research Reserve. 

Timeline:   Ongoing (Funding Dependent) 
 
 
 
 
 
Strategy 10:  Enhance existing emergency preparedness practices. 

 
Currently, the Office of Emergency Management (OEM) coordinates disaster 
response and participates in ongoing hazard assessments, emergency 
preparedness education and outreach.  In addition to existing program activities, 
the following implementation ideas and activities could be used to assist with 
flood warning and response efforts: 

 
 Implementation Ideas and Action Items  

 
·   In cooperation with the USGS, upgrade the Anchor River gage to a 

continuous real time system (approximate additional cost: $15,400), 
and find funding to return the Ninilchik River gage system to service 
(approximate cost $23,100) 1. 

 
·   Seek funding for digital elevation mapping (DEM).  Digital elevation 

data can be used for hazard assessments as diverse as flooding, 
tsunami run-up, avalanche and wildfire behavior. Acquiring DEM 
data and maps for the major river systems and coastal areas would 
provide a multi-faceted tool for hazard assessment and emergency 
response planning. 

 
·   Add a permit liaison position to the KPB Incident Command 

Structure to coordinate emergency permitting with the appropriate 
regulatory agencies. 

 
·   Institute a revolving flood mitigation fund for the purpose of 

delivering clean water, sand and sand bags and other critical 
services to communities during flood emergencies. 

 
 
Potential Participants:   KPB, USGS, EPA, FEMA, US Army Corps of Engineers, ADEC, 

DNR/Parks, DNR/Office of Habitat Management and Permitting 
Time Frame:   KPB Emergency – Incident Command Permit Liaison Position-  

Immediately 

                                            
1   Pers. comm., Steve Frenzel, Chief, Water Resources Office, USGS, Alaska Science Center, 4/20/04.  
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   KPB Revolving Flood Budget - Immediately 
DEM Mapping, Stream Gauges - Ongoing (Funding Dependent) 
 

 
 
 
Strategy 11:  Provide flood hazard and floodplain development education and 

information. 
 

An informed public is crucial to achieving the Borough’s flood mitigation goals.  
Providing education and outreach is an ongoing process and can always be 
improved or expanded. 
 
Implementation Ideas and Action Items 

 
·  Continue to send annual letters to all floodplain property owners 

notifying them of floodplain regulatory requirements. 
 
·  Expand the annual property owner mail-out to include homeowners 

in areas that are floodprone  but are not currently within a KPB 
flood-mapped (FIRM) area. 

 
·  Continue to sponsor regular educational seminars with lending 

institutions, title companies, realtors, building contractors, 
surveyors, architects and engineers; 

 
·  Continue to provide “self-help” flood protection and structural retrofit 

information from FEMA as well as participate in area trade shows, 
and public meetings; and, 

 
·  Continue to provide information and individual permit assistance to 

property owners.  
 
Potential Participants:   KPB, FEMA, Division of Community Advocacy, Department of 

Community and Economic Development, Cities of Homer and 
Seward. 

Time Frame:   Ongoing  
 
 

 
 
Strategy 12:  Identify and develop partnership opportunities. 

 
By seeking and participating in partnerships, the KPB can capitalize on resources 
available in the public and private sectors, providing more benefit for less overall 
cost.  Ideally, long-range hazard mitigation planning will involve everyone with 
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interest, resources and ideas to share. In many cases, projects and management 
strategies that protect vital floodplain and water quality values simultaneously 
provide economic and protective benefits for property and infrastructure. 
 
In the past, the Borough has cooperated on mitigation planning and projects with 
the Alaska Division of Emergency Services, Federal Emergency Management 
Agency, City of Seward, Alaska Railroad Corporation, U.S. Geological Survey, 
National Weather Service, U.S. Army Corps of Engineers, Alaska Department of 
Fish and Game, Alaska Division of Parks and Outdoor Recreation, Natural 
Resource Conservation Service, Alaska Department of Transportation and Public 
Facilities, Alaska Department of Environmental Conservation, U.S. 
Environmental Protection Agency and the U.S. Forest Service.    
 
Potential Participants:   Other potential partners include local non-profit research, education, 

conservation and land trust groups, such as the ADF&G Kachemak 
Bay National Estuarine Reserve, Homer Soil and Water 
Conservation District, Cook Inlet Keeper, The Nature Conservancy,  
Kachemak Bay Research Reserve, Coastal Training Program 
Alaska, Kenai River Watershed Forum, Kachemak Heritage Land 
Trust, Community Rivers Planning Coalition and the Eastern Kenai 
Peninsula Environmental Action Association.  

Time Frame:   Ongoing 
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2.13 Flood Resource Directory 
 
Local Resources 
Kenai Peninsula Borough (KPB) 
Office of Emergency Management (OEM) 
The KPB OEM has the primary responsibility for disaster management programs and activities. The 
overall objectives for OEM are disaster mitigation, preparedness, response, and recovery to all disaster 
incidents, whether natural or man-made. Flood information, including FEMA and American Red Cross 
brochures, checklists, and fact sheets are available online or by contacting the OEM office. The OEM 
website also provides links to the National Weather Service Alaska River Forecast Center and the 
USGS Real-time Stream Flow Data. 

 
Contact:   KPB/ Office Of Emergency Management  
Address:  144 North Binkley Street, Soldotna, AK   99669 
Phone: (907) 262-4910 
Website: http://www.borough.kenai.ak.us/emergency 

 
Local Emergency Planning Committee (LEPC) 
The 27 member KPB Local Emergency Planning Committee (LEPC) meets quarterly, and is comprised 
of: firefighters, community groups, media, hospital representatives, local & state law enforcement 
officials, industry representation, transportation, environmental groups, elected officials, Alaska State 
Defense Force representatives, and interested members of the public. Anyone interested in emergency 
response planning is encouraged to attend. The mission of the LEPC is to prepare emergency 
response plans for all hazards, whether natural or manmade; and to establish procedures for receiving 
and processing requests from the public for information generated by SARA Title III reporting 
requirements.  
 

Contact:   KPB/Office Of Emergency Management  
  Local Emergency Planning Committee (LEPC) 
Address:  144 North Binkley Street, Soldotna, AK   99669 
Phone: (907) 262-4910 
Website:   http://www.borough.kenai.ak.us/emergency/LEPC/lepchome.htm 

 
 

Seward/Bear Creek Flood Service Area Board 
The KPB Seward/Bear Creek Flood Service Area Board was established to provide flood protection, 
planning and mitigation services for the City Seward and outlying Bear Creek areas.  
  

Contact:    KPB/ Seward/Bear Creek Flood Service Area Board 
Address:  302 Railway Suite #123, P.O. Box 1554, Seward, Alaska 99664 
Phone:   (907) 224-3340 
Email:  sbcfsa@arctic.net 

 
 

Kenai River Center (KRC)  
The Kenai River Center is a multi-agency permitting, information and education center. Three agencies 
and one non-profit organization are housed at the Center and work cooperatively to protect the rivers, 
watersheds, and fish and wildlife resources of the Kenai Peninsula.  

·  Kenai Peninsula Borough Resource Planning Department- Programs administered 
by Borough staff include: 
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Floodplain Management Program  - The Borough participates in the National Flood 
Insurance Program (NFIP) by providing floodplain building information and standards, 
assisting with floodplain determinations, and issuing floodplain construction permits.   

50-foot Habitat Protection Area Conditional Use Area – Staff provide information 
and permit assistance for activities that occur within the 50-foot Habitat Protection Area 
setback along 25 salmon streams. 

 
·  Alaska Department of Natural Resources  

 
Office of Habitat Management and Permitting - Issues permits for activities and 
projects that occur below ordinary high water in anadromous waters (e.g., salmon 
streams). Also permit projects or activities that could affect fish passage in non-
anadromous streams. 

 
Division of Parks and Outdoor Recreation - Issues permits for projects that occur 
below ordinary high water in the Kenai River Special Management Area, as well as for 
all commercial activity that takes place in State Parks on the Kenai Peninsula, including 
Kachemak Bay, Resurrection Bay and Prince William Sound.  

 
·  U.S. Environmental Protection Agency (EPA) – EPA staff at the KRC provide 

technical assistance for wetlands and other aquatic ecosystem conservation planning, 
oversee watershed research grants, and conduct waste and storm water inspections.  

 
·  The Kenai Watershed Forum  - A local non-profit citizens’ group that provides the 

KRC’s outreach and education programs.  
 

 Contact:   For All Agencies at the Kenai River Center 
 Address:  514 Funny River Road, Soldotna, AK 99669 
 Phone: (907) 260-4882 
 Website:   http://www.borough.kenai.ak.us/KenaiRiverCenter 

 
 

State Resources 
Alaska Department of Fish and Game 

For Central Kenai Peninsula Area Fishery and Wildlife Information 
Address: 43961 Kalifornsky Beach Road, Soldotna, AK 99669 
Phone: (907) 262-9368 
 

For South Kenai Peninsula Area Fishery and Wildlife Information 
Address: 3298 Douglas St., Homer, AK 99603 
Phone: (907) 235-8191 

 
Alaska Department of Natural Resources 

Division of Parks and Outdoor Recreation 

For Park Use Permits 
Contact:  Kenai River Center  
Address: 514 Funny River Road, Soldotna, AK 99669 
Phone:  (907) 260-4882 

 
For Other Park Information or Business  

Contact: Kenai/Prince William Sound Area, Morgan’s Landing Office  
Address: 35850 Lou Morgan Rd., Sterling, AK 99672  
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Phone:  (907) 262-5581 (open year round) 
 
 

Office of Habitat Management and Permitting (OHMP) 

Contact: OHMP c/o Kenai River Center 
Address: 514 Funny River Road, Soldotna, AK 99669 
Phone: (907) 260-4882 
Fax:  (907) 260-5992 
Website: http://www.borough.kenai.ak.us/KenaiRiverCenter/Default.htm 

  

Alaska Department of Environmental Conservation (ADEC) 

Contact: ADEC 
Address: Red Diamond Center, 3335 Kalifornsky Beach Rd., Suite 11, Soldotna, AK   99669 
Phone: (907) 262-5210 
 

Federal Resources 
FEMA 
FEMA’s mission is to reduce loss of life and property and protect the nation’s critical infrastructure from 
all types of hazards through a comprehensive, risk-based, emergency management program of 
mitigation, preparedness, response and recovery. FEMA provides flood hazard maps, publications 
related to flood mitigation, funding for flood mitigation projects and technical assistance. FEMA also 
operates the National Flood Insurance Program. FEMA’s Region X office serves the northwestern 
states of Alaska, Idaho, Oregon and Washington. 

 
Contact: FEMA, Federal Regional Center, Region 10 
Address: 228th St. SW, Bothell, WA 98021-9796 
Phone: (425) 487-4678 
Website: http://www.fema.gov 
 
To obtain FEMA publications: 
Phone:  (800) 480-2520 
 
To obtain FEMA maps: 
Contact: Map Service Center 
Address: P.O. Box 1038, Jessup, Maryland 20794-1038 
Phone: (800) 358-9616  

 
To obtain National Flood Insurance Program (NFIP) and Community Rating System (CRS) 
Program information: 
Contact: National flood Insurance Program 
Website: http://www.fema.gov/nfip/ 

  
 
Natural Resource Conservation Service (NRCS), U.S. Department of Agriculture 
The NRCS provides a number of federal programs that assist state and local governments and 
landowners to mitigate the impacts of flood events. The Watershed Surveys and Planning Program and 
the Small Watershed Program provide technical and financial assistance to help participants solve 
natural resource and related economic problems on a watershed basis.  The Wetlands Reserve 
Program and the Flood Risk Reduction Program provide financial incentives to landowners willing to set 
land aside that is either a wetland resource or experiences frequent flooding.  The Emergency 
Watershed Protection Program (EWP) provides technical and financial assistance to clear debris from 
clogged waterways, restore vegetation, and stabilize riverbanks.  The measures taken under EWP must 
be environmentally and economically sound and generally benefit more than one property. Program 
assistance may also be available through the three Soil and Water Conservation District Offices that 
serve the Kenai Peninsula. 
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Contact: NRCS, District Conservationist, Kenai Field Office 

  Address: 110 Trading Bay, Suite 160, P.O. Box 800, Kenai, AK   99611-0800 
  Phone:   (907) 283-8732  
  Website: http://www.nrcs.usda.gov/ 
    http://www.ak.nrcs.usda.gov 
 

Contact: Kenai Soil and Water Conservation District, District Manager 
  Address: 110 Trading Bay, Suite 160, P.O. Box 800, Kenai, AK   99611-0800 
  Phone:   (907) 283-8732  
   

Contact: Homer Soil and Water Conservation District, District Manager 
  Address: 4014 Lake Street, Suite 201, P.O. Box 4014, Homer, AK   99603 
  Phone:   (907) 283-8732  
    

Contact: Alaska Soil and Water Conservation, District, District Manager 
  Address: 510 “L” Street, Suite 280, Anchorage, AK 99501 
  Phone:   (907) 271-2424 

  
National Weather Service, Alaska Region Headquarters 
The National Weather Service provides flood watches, warnings, and informational statements for 
rivers in Alaska. The website offers river, lake, marine, aviation, and weather forecasts and warnings, 
and climate reports.  

 
Contact:  Alaska Region Headquarters  
Address: 222 West 7th Ave,  #23, Anchorage, AK 99513-7575  
Phone:  907-271-5088  
Fax:  907-271-3711 
Website: http://www.arh.noaa.gov/sitemap.php 
 

U. S. Geological Survey (USGS) 
The USGS investigates the occurrence, quantity, quality, distribution, and movement of surface and 
underground waters and disseminates the data to the public, State and local governments, public and 
private utilities, and other Federal agencies involved with managing water resources. The USGS 
website also provides current stream flow information for 14 USGS gauging stations distributed across 
the Kenai Peninsula.  
 

Contact:  USGS  
Address: 4230 University Dr., Suite 201, Anchorage, AK 99508-4664  
Phone:  (907) 786-7100  
Fax:  (907) 786-7150 
Email:  dc_ak@usgs.gov 
Website: http://waterdata.usgs.gov/ak/nwis/ 
Stream gage information: http://waterdata.usgs.gov/ak/nwis/current/?type=flow 

 
U.S. Fish and Wildlife Service (USFWS) 
The USFWS provide financial and technical resources through the Partners for Fish and Wildlife and 
Fish Passage Programs to assist private landowners and the Cities of Kenai and Soldotna to restore 
and protect riverbanks and riparian habitat in the Kenai, Kasilof and Anchor River watersheds.  

 
Contact: U.S. Fish and Wildlife Service 
Address: Kenai Fishery Resource Office 
 43665 Kalifornsky Beach Rd., Soldotna, AK 99669 
Phone: (907) 262-9863 
Email: Brie_Darr@fws.gov 
Website:   http://www.r7.fws.gov/fisheries/fieldoffice/kenai/habitat_restoration.htm  
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The Floodplain Management Association (FMA) 
The FMA website provides full-text management articles, a calendar of events, a list of available job 
positions, an index of publications, a floodplain management consultant list, newsletters, information on 
the basics of floodplain management, and a catalog of web links. 

 
Contact:   Floodplain Managers Association 
Address: P.O. Box 712080, Santee, CA  92072-2080 
Phone:   619-204-4380 
Website: http://www.floodplain.org 
 

The Association of State Floodplain Managers (ASFPM)  
The association of State Floodplain Managers is an organization of professionals involved in floodplain 
management, flood hazard mitigation, the National Flood Insurance Program, and flood preparedness, 
warning, and recovery. ASFPM provides technical advice to governments and other entities for actions 
or policies that will affect flood hazards, and encourages research, education and training.  The ASFPM 
Web site includes information on how to become a member, information on upcoming conferences, a 
publication list, and other useful information and web links. 
 

Contact:   The Association of State Floodplain Managers 
Address: 2809 Fish Hatchery Road, Madison, WI 53713 
Phone: (608) 274-0123 
Website:   http://www.floods.org 

 
Northwest Regional Floodplain Managers Association (NORFMA) 
This site provides technical information, articles, and web links in the field of floodplain, fisheries and 
river engineering management. 
  

Contact: Northwest Regional Floodplain Managers Association 
 Website: http://www.norfma.org/ 
 
Additional Resources 
 
Kachemak Bay Research Reserve 
The Kachemak Bay Research Reserve (KBRR) performs and coordinates research and education 
related to estuarine, oceanic and watershed interests of the Kenai Peninsula and Gulf of Alaska.  The 
KBRR is a partnership between the National Oceanic and Atmospheric Administration (NOAA) and the 
State of Alaska and is administered through the Alaska Department of Fish and Game. 
 
 Contact:   Kachemak Bay Research Reserve 
 Address: 95 Sterling Highway, Suite 2, Homer, AK  99603 
 Phone: (907) 235-6377 
 Email: rick_foster@fishgame.state.ak.us 
 Website: http://www.habitat.adfg.state.ak.us/geninfo/kbrr/coolkbayinfo/kbec.html 
   
  
Coastal Training Program Alaska 
The Coastal Training Program Alaska (CTP Alaska) provides science-based training and education 
services to assist policy makers and land managers make better decisions about coastal issues.  CTP 
Alaska is a NOAA national initiative operated in conjunction with National Estuarine Research 
Reserves. 
 Contact:   Kachemak Bay Research Reserve 
 Address: 95 Sterling Highway, Suite 2, Homer, AK  99603 
 Phone: (907) 235-6377 
 Email: rick_foster@fishgame.state.ak.us 
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Kachemak Heritage Land Trust (KHLT) 
KHLT is a non-profit organization, established in 1989 to preserve for public benefit, land with 
significant natural, recreational, or cultural values by working with willing landowners on the Kenai 
Peninsula. 
  Contact: Kachemak Heritage Land Trust 
  Address: P.O.Box 2400, Homer, AK  99603 
  Phone: (907) 235-5263 
  Fax:  (907) 235-1503 
  Website: http://www.kachemaklandtrust.org  
 
American Red Cross 
The American Red Cross is a volunteer humanitarian organization, which provides relief to disaster 
victims and helps people prevent, prepare for, and respond to emergencies.  

 
Contact: American Red Cross 
Address:  35338 Kenai Spur Hwy. Ste. 8, Soldotna, AK  99669 
Phone:   (907) 262-4541 
Website:  http://alaska.redcross.org 
 

Kenai Watershed Forum 
The Kenai Watershed Forum is a local non-profit citizens’ group, which focuses on issues and activities 
that promote the health of Kenai Peninsula watersheds. 
 
  Contact: Kenai Watershed Forum  
  Address: P.O. Box 2937, Soldotna, AK   99669  
  Phone:  (907) 260-5449  
  Website:  http://www.kenaiwatershed.org/ 

 
Cook Inlet Keeper 
Cook Inlet Keeper is a private nonprofit organization, which conducts water quality monitoring, 
environmental education, and advocacy activities that promote clean water in the 47,000 square mile 
Cook Inlet watershed. 

 
Contact: Cook Inlet Keeper 
Address: PO Box 3269, 3734 Ben Walters Lane, Homer, AK  99603  
Phone:  907-235-4068  
Website: http://www.inletkeeper.org/  

 
Eastern Kenai Peninsula Environmental Action Association (EKPEAA) 
EKPEAA is a non-profit organization, which promotes quality of life and tracks environmental issues on 
the eastern Kenai, from Seward to Portage, Cooper Landing to Hope. 

 
 Contact: EKPEAA 

Address: P.O. Box 202, Seward, AK  99664 
Phone: (907) 224-2270 
Email: loraxx@ptialaska.net 
Website: www.ptialaska.net/~loraxx/ekpeaa.html 

 
Community Rivers Planning Coalition (Anchor Point) 
Community Rivers Planning Coalition (CRPC) is a non-profit organization dedicated to the sustainable 
development of the Anchor River, Stariski Creek, and Happy Valley Creek watersheds. 

 
Contact:  CRPC c/o Homer Soil and Water Conservation District Office 
Address:  4014 Lake Street, Suite 201, P.O. Box 400, Homer, AK   99603 

 Email: crpc@pobox.xyz.net 
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