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INTRODUCTION 
 
This report has been prepared for the Eaglewood Association, which is the homeowners 
association for Eaglewood Subdivision.  The purpose of this study was to develop a 
comprehensive long-range maintenance, repair, and improvement plan for streets, pathways and 
drainage system.  Throughout the summer of 2003, VEI Consultants’ staff coordinated with the 
members of the Eaglewood Association to assess the condition of roads, drainage, pathways, 
lighting, and structural features within Eaglewood Subdivision that are owned and maintained by 
Eaglewood Association.  This report includes the results of a survey of existing conditions and 
an analysis of the results of that survey, as well as recommendations for maintenance, repair, and 
improvements.  
 
Section 1 provides the general methodology and results of the existing condition survey of the 
Eaglewood Subdivision that were used to develop recommendations for rehabilitation measures.  
The existing condition survey included a visual survey of the streets, pathways, surface water 
drainage, and drainage structures.  The survey of the paved surfaces focused on the existing 
condition and the structural integrity of the streets and pathways.  Section 1 is intended to 
provide an overview of street conditions as well as a more detailed analysis of any existing and 
potential surface and subsurface problem areas.   
 
Section 2 identifies the problem areas within the scope of the project.  These include the 
Eaglewood street and pathway system, drainage structures, and areas of improper drainage.  
Problems are addressed in more detail and alternatives developed for rehabilitating or repairing 
problem areas.  Section 2 also includes estimated cost of repair alternatives. 
 
Section 3 discusses other special areas of interest, including recommendations for any traffic 
controlling or calming improvements in high traffic areas, pedestrian traffic issues related to 
Wal-Mart access, and an analysis of the existing condition of the street and pathway lighting 
system with recommendations for improvements.   
 
One of the goals of this report is to develop a time-phased plan for projecting maintenance, 
repair, and capital improvements to the streets, sidewalks and other common areas owned by the 
Eaglewood Association.  Section 4 contains a detailed repair and improvement plan.  As 
requested by the Eaglewood Association, this phased-plan was developed for a 15-year timeline 
broken down into 5-year increments.  Using the results of the existing condition survey and the 
recommended repair alternatives developed in Section 2, priorities were set for projects in a 
phased project maintenance plan.   
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BACKGROUND 
 
Eaglewood Subdivision contains approximately 930 privately owned single family residences, 
duplexes, and zero lot line homes located on over 250 acres in Eagle River, Alaska. Eaglewood’s 
streets, street lights, sidewalks, paved and lighted trail systems, and the common areas are all 
privately owned by the Eaglewood Homeowner’s Association, Inc. (Eaglewood Association).  
The Board of Directors of the Eaglewood Association is responsible for management of the 
Association, maintenance and upkeep of all common areas, establishment of supplemental rules 
and regulations, supervision of Eaglewood Association employees, enforcement of the PC&R's 
(covenants), and establishment of all regular and special assessments. The current regular 
maintenance assessment is $30 per month per lot. 
 
The Eaglewood Association has undertaken several projects in the past to improve drainage in 
several problem areas.  Regular maintenance of streets, such as crack sealing and pothole repair, 
is conducted.  However, no major improvements have been made to the road system since the 
original construction in the 1980’s.   
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SECTION 1:  EXISTING CONDITION SURVEY 
 
1.1 STREET SURVEY 
 
The current state of the Eaglewood roadway system was evaluated in a road condition survey 
conducted in the summer of 2003.  The evaluation is based upon visual surveys of the pavement.  
The overall condition of each segment of roadway surveyed is summarized with a final rating of 
the pavement condition ranging from “excellent” to “very poor”.  The rating method used in this 
survey involved walking the roadways, conducting a visual survey, documenting observed 
distresses, and scoring pavement sections with a subjective value from “excellent” to “very 
poor”.  Definitions for these rating categories are presented in Table 1.   
 

Table 1 – Pavement Condition Rating Descriptions 
General Condition  Condition Rating Description 

Rating   

Excellent 

Pavement is stable, no cracking, no patching, and no deformation. 
Excellent riding qualities. Overlay pavements may show some hairline 
reflective cracking.  No improvements are necessary for the roadway at 
this time. 

Good 

Pavement is stable, occasional signs of surface deterioration. Minor 
random cracking and some raveling.  Minor patching and possibly some 
minor deformation evident. Dry or light colored appearance (slight 
weathering).  Good riding qualities. 

Fair 

Pavement is generally stable.  Minor areas of structural weakness 
evident.  Cracking is easier to detect, patched but not excessively. More 
frequent signs of weathering and raveling.  Deformation more pronounced 
and easily noticed. Ride qualities are good to acceptable. 

Poor 

Pavement shows areas of instability and marked evidence of structural 
deficiency.  Large crack patterns (alligatoring) and heavy and numerous 
patches.  Deformations such as warping and heaving are very noticeable. 
Riding qualities range from acceptable to poor. 

Very Poor 
Pavement in extremely deteriorated condition. Numerous areas of 

instability. Majority of section showing structural deficiency. Ride 
quality is unacceptable (probably should slow down). 

 
 
The surface condition rating reflects the extent of various distresses throughout each roadway 
segment.  For this study, pavement distress is defined as the condition of a pavement surface in 
terms of its general appearance.  A list describing each of the distress types used in this survey 
can be found in Appendix 1.  Frequent low severity distresses in a given survey section were 
documented as a general characteristic of that section.   
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The results of the 2003 pavement condition survey are summarized in the tables below.  Tabular 
summaries of each surveyed section can be found in Appendix 4.   
 

Table 2 - Overall Pavement Rating 

Survey Sample Section 
Overall 

Condition   Survey Sample Section 
Overall 

Condition  
  Rating    Rating 

ADAK CIR  FAIR  NEVA CIR   FAIR 
AFOGNAK CIR  FAIR  NIZKI CIR  GOOD 
AGGATU CIR   GOOD  N CHICHAGOF LOOP   FAIR 
AMCHITKA CIR   GOOD  N LOWRIE LOOP   FAIR 
ANDREANOF DR   GOOD  N MITKOF LOOP   FAIR 
ANNETTE CIR  FAIR  N MONTAGUE LOOP  GOOD 
ATKA CIR  FAIR **  NULATO CIR  GOOD 
ATTU CIR   VERY POOR  NUNIVAK CIR   GOOD 
BABROF DR   FAIR  OSTOVIA CIR   GOOD 
BALANDRA CIR   GOOD  PRIBILOF LOOP  FAIR 
BEARDSLEE CIR  GOOD  PUFFIN CIR   GOOD 
BELKNAP CIR  GOOD  QUAIL CIR  GOOD 
BIG DIOMEDE CIR   GOOD  REVILLA CIR  GOOD 
BIORKA CIR   GOOD  SAMALGA CIR  GOOD 
BUTTON CIR  GOOD  SARICHEF LOOP   FAIR / GOOD 
CHATHAM CIR   FAIR  SHEMYA DR  FAIR 
CHEKOK CIR  FAIR  SHUMAGIN CIR  FAIR 
CHERNI CIR   GOOD  SOKOLOF CIR   GOOD 
CHISIK CIR   GOOD  S KANAGA LOOP  GOOD 
CULROSS CIR   GOOD  S LOWRIE LOOP   FAIR 
DELPHIN CIR   GOOD  S MITKOF LOOP  FAIR** 
DUNDAS CIR   GOOD  S MONTAGUE LOOP  GOOD 
EAGLEWOOD DR   GOOD**  SQUIRE CIR  FAIR 
EAGLEWOOD LOOP   GOOD**  ST GEORGE CIR   GOOD 
E CHICHAGOF LOOP  FAIR  ST LAWRENCE CIR   FAIR 
ETOLIN CIR  FAIR  STUART CIR  GOOD 
FAIRMONT CIR  FAIR  SUTWIK CIR   FAIR 
GEESE CIR  GOOD  SWAN CIR  GOOD 
GRAVINA CIR   FAIR  TAKLI CIR  GOOD 
HALL CIR  GOOD  TANADAK CIR   GOOD 
KALKA CIR   FAIR  TRINITY CIR  GOOD 
KIGUL CIR   GOOD  UNALASKA CIR   GOOD 
KRISHKA CIR   GOOD  UNIMAK CIR  FAIR 
LITTLE DIOMEDE CIR   GOOD  VERDANT CIR   GOOD 
MARBLE CIR  FAIR  WALRUS CIR  GOOD 
MIDDLETON LOOP   FAIR  W KANAGA LOOP  GOOD 
NEUMANN CIR  FAIR  WINGHAM CIR   GOOD 

** Limited Areas of Severe Distress 
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The 2003 pavement condition survey indicates that the overall condition of the Eaglewood street 
system is “fair” or “good”.  Many of the older streets show visible signs of deterioration.  This 
deterioration mostly is limited to the asphalt surface and not to the subgrade. The majority of the 
streets do not show any signs of structural weakness in the subgrade.   
 
Although the 2003 survey indicates an overall “good” rating of the roads, limited areas of severe 
distress are evident in several roads that are in otherwise good condition.  A summary of the 
pavements in “poor / very poor” condition and the roads with limited areas of severe distress are 
presented in the list below.  Figure 1 shows the locations of these areas by the numbers below.   
  
Major Distress Locations: 
 

(1) Eaglewood Drive:  Surface deterioration of the road is evident by the extensive alligator 
cracking.  This surface deterioration has allowed water to infiltrate into the subgrade and has 
caused some damage to the pavement base, as seen by the warping and depression in this 
area. 
    
(2) Attu Circle:  Severe surface and subsurface damage is evident by longitudinal cracking, 
alligator cracking, depressions, and heaving.  These distresses are visible throughout the 
entire pavement section.  Extensive weathering of the asphalt is also apparent in this area.   
 
(3) Eaglewood Loop:  Evidence of subgrade damage is indicated by the extensive 
longitudinal cracking and heaving in this area.   
 
(4) South Mitkof Loop:  Subgrade damage evident by longitudinal cracking in the pavement 
surface in addition to heaving in this area.   
 
(5) Babrof Drive:  Evidence of subgrade instability is shown by several depressions 
indicating settlement of the subgrade.  Warping and heaving are also evident in this area.   
 
(6) Marble Circle:  Extensive longitudinal cracking and slight heaving in this area indicate 
subgrade instability.   
 
(7) Edge of pavement cracking:  Several areas of the streets have been damaged by erosion 
caused by water following the edge of the roadway rather than being contained in the 
drainage swales.  Deterioration of the edge of pavement has caused large amounts of 
cracking and erosion of the subgrade materials. 
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UTest Hole Analysis 
 
In addition to the visual survey, a subgrade analysis of major problem areas was conducted using 
data gathered from test-holes.  Boring logs from the test holes are included in Appendix 3.  Three 
test holes were dug at the locations shown in Figure 1.  In general, the asphalt was of sufficient 
thickness and the imported subgrade gravel was good quality in all three locations.  Analysis of 
test hole data is described below. 
 
UBabrof Drive, Test Hole No.5  
The original test hole evaluation was conducted in this area as part of the 1986 road 
improvements.  The 1986 test hole shows a three foot layer of peat on top of a three foot layer of 
silty sand material with a frost classification of F3.  Below the F3 material is another silty sand 
layer with higher silt content and a frost classification of F4.  The test hole evaluation conducted 
in 2003 shows the original road excavation in this area to have been to a depth of 16 feet.  The 
top layer of fill consists of good quality gravel fill.  A six foot deep layer of softer material lies 
below the gravel road fill.  This softer material is the most likely cause of the settlement in the 
roadway.   
 
UEaglewood Loop, Test Hole No. 6 
Original test hole data was not found for this section of roadway.  The 2003 test hole shows a 
three foot top layer of good quality road fill material.  Below the road fill is a six foot layer of 
silty sand material.  Blow counts in this second layer indicate soft material.  The test holes were 
conducted during a dry weather period of the summer.  The water table was at seven feet at the 
time of the drilling.  Later in the summer measurements of ground water level were taken after a 
week long rain event.  Measurement of the water level was done in nearby water valve riser.  
After the rain the water table rose to 3.5 feet below the surface.  During a large rain event or 
during spring breakup, the water level most likely rises very close to the surface in this area.   
 
UMitkof Loop, Test Hole No. 1 
Original test hole data indicates a 1.5-foot peat layer on top of a deep silty sand layer with a frost 
classification of F4.  Plan sheets show road excavation to an average depth of five feet, three feet 
of which was filled in by new material.  The 2003 test hole data indicate 4 feet of good quality 
road fill on top of a sandy gravel layer.   High groundwater in the area was reported in 
discussions with the original road builder and members of the Eaglewood Association.   
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1.2 PATHWAY SURVEY 
 
The Eaglewood pathway system was evaluated in conjunction with the road condition survey 
conducted in the summer of 2003.  Eaglewood’s pathway system includes approximately 5.5 
miles of sidewalks and 3.8 miles of other pathways.  The evaluation was conducted using the 
same methodology as used in the Eaglewood road survey.  The rating description for each 
pathway section follows the same guidelines that were outlined in Table 1.  Pavement distresses 
not included in this survey are those that require routine maintenance to the pathway and not a 
major improvement.  These maintenance issues include minor overgrowth on pathway edges, 
cracks to be fixed with a crack sealant, and cracking and or heaving due to roots under the 
asphalt mat.   
 
Survey results indicate the overall pathway system is in good condition.  There are, however, 
several areas that show significant subgrade instability.  A summary of the pathway areas in 
“poor / very poor” condition is presented below.  Figure 2 shows major pathway distress 
locations.  Various sections of the pathway system have been narrowed by grass overgrowth.  
Areas with significant narrowing are also shown on Figure 2. 
 
Pathway Distress Locations: 
 

(1) Shumagin Circle:  There is severe heaving of asphalt mat. Water appears to be flowing 
along the pathway, using the path as a drainageway in this section.  Drainage swales are 
not well defined on the north side of the pathway. 

 
(2) Minor warping of the asphalt mat occurs in this area.  Evidence of subgrade instability is 

also present. 
 
(3) Little Diomede:  Cracking and extensive heaving of the pathway indicate subgrade 

instability in this area. 
 

In addition to the pathway pavement survey, an inspection of the underpass structures along the 
Eaglewood pathway system was also performed.  Most of the retaining walls appear to be in 
good condition.  However, the retaining wall located on the east end of Eaglewood Drive near 
Eagle River Road shows signs of wood decomposition.  The wood is moist in some areas, has 
moss growing on it, and appears to be infested with ants.  Currently the wall does not appear to 
be failing structurally.   
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1.3 DRAINAGE SURVEY 
 
Due to the small volume of runoff during the Spring 2003 break-up, a full survey of existing 
surface drainage conditions could not be completed.  This report used a combination of 
information sources to develop an overall evaluation of the condition of Eaglewood’s drainage 
system.  Sources included maps of the original drainage scheme, a visual survey of 
drainageways, and interviews with members of the Eaglewood Association who have in-depth 
knowledge of the drainage system. 
 
The problems encountered were related to large amounts of runoff water draining into areas not 
intended to drain.  Problems stem from an insufficient capacity of the grassy drainage swales due 
to overgrowth in the swales.  As a result, water drains along the edge of the streets, eroding the 
asphalt edge as well as creating a potential threat to the pavement subgrade.   
 
At present, the overall drainage system appears to function according to the original drainage 
scheme, which includes recent storm drain projects.  Problem areas, however, are evident during 
Spring Break-up.  These problems pose a threat to nearby property and to traffic safety.  Problem 
areas are identified and numbered below, and are shown on Figure 3 with their corresponding 
numbers.   
 
UDrainage Problem Areas 
 

(1) Swales filling in/ sod growing higher. 
 
(2) 4-way intersection, south and west. 
 
(3) Drainage from Annette Circle to Afognak Circle, then along the bike path to Pribilof 

Loop. 
 
(4) West side of Samalga Circle, 150 feet south of Shemya Drive. 
 
(5) South Montague Loop from Eaglewood Loop east approximately 500 feet. 
 
(6) Drainage from the catch basin at Kanaga Loop extending east to the bike path, then north 

up the bike path to Eaglewood Loop. 
 
(7) Drainage along bike trail behind Swan Circle, then continuing west to culvert north of 

Sarichef Loop. 
 
(8) Freeze-ups on North Mitkof Loop and South Mitkof Loop. 

 
More detailed descriptions of drainage problem areas are included in Section 2. 
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1.4 DRAINAGE STRUCTURES 
 
Drainage structures inspections conducted by VEI consisted of the removal of lids, and 
examination for physical defects of storm drain manholes.  The inspections were intended to 
identify any visible problems such as inflow and infiltration, cracking, offset castings, and 
damage to interconnecting pipes.  Approximately 2/3 of the storm drain manholes were 
inspected.  None of the manholes inspected displayed any visible signs of major defects.  
Inspections were conducted after a heavy rain event and water was flowing through the storm 
drain system without any apparent interruption of flow.  Any infiltration seen in the manholes 
was very minor.  Generally, storm drain manholes throughout the study area appear to be in good 
condition and not in need of any repairs. 
 
SECTION 2:  IMPROVEMENTS ALTERNATIVES, COST AND 
RECOMMENDATIONS 
 
2.1 COST ESTIMATING STRATEGY 
 
Cost data was developed using a number of sources: 
 

1) Previous project cost data from Eaglewood Association. 
2) Budget estimates from contractors, landscapers, and material suppliers. 
3) VEI project cost data from municipal, state and private development projects. 
4) Annual bid item cost summaries from the Municipality of Anchorage. 
 

As a general rule, the most emphasis was placed on Eaglewood’s actual project cost experience.  
A second option was to use actual MOA project cost for similar projects.  Note that MOA 
projects are similar to Eaglewood in several ways.  Cost estimates for the various elements of the 
proposed work are included in Appendix 2. 
 
When estimating costs during the study phase, it is customary to add a contingency to cover 
project elements which are unforeseen at this time.  We applied a contingency ranging from 10% 
to 25% depending on our confidence in the estimate. 
 
Engineering and administration costs are intended to cover design and construction engineering, 
inspection and contract administration.  As with construction, we find that there is an “economy 
of scale”.  Typically for small projects (less than $100,000 project cost) engineering and 
administration ranges from 20% to 30%.  For larger projects (over $100,000 project cost), 
engineering and administration should range from 15% to 20%.  We anticipate that these projects 
will be lumped together, and most will be larger projects.  We therefore used 20% for 
engineering and administration. 
 
 
UCost Effective Analysis 
 
In order to evaluate the economics of accomplishing a construction project to eliminate the need 
of ongoing maintenance, a cost effective analysis was performed.  When this was done, the 
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present worth of the annual maintenance cost was determined by multiplying the annual 
maintenance cost by a present worth factor.  The present worth factor used was 12, based on an 
interest rate of 5.5% per year and a term of 20 years. 
 
 
2.2 SUBDIVISION-WIDE ALTERNATIVE (Curb & Gutter, Storm Drain) 
 
Eaglewood Subdivision was developed as a planned unit development with private roads, 
pathways, and drainage ways commonly owned by the Eaglewood Association.  Roadways are 
generally 24-foot wide strip paved with landscaped swales on both sides.  The swales are 
planned to be 4 feet wide and 6 inches deep.  This provides gradual side slopes so that it is easy 
to mow the grass in the swale.  Grass landscaping extends up to the edge of the pavement.  This 
concept provides an aesthetically pleasing drainage facility.  Grassed swales provide several 
advantages as drainage features.  They serve to attenuate drainage during storm events and they 
promote infiltration-- both of which reduce peak runoff flows downstream. 
 
There are also several disadvantages to the use of grassed swales: 
 

• Swales do not provide enough hydraulic “fall” for positive drainage, especially during 
breakup when snow and ice fill the 6-inch depression, causing standing water. 

• In time, the turf and root mat in the swales tend to grow higher in relation to the edge of 
the road.  Runoff from the road then tends to flow down the edge of the road rather than 
into the swale. 

• With a depth of only 6 inches, swales are not deep enough to allow the adjacent road 
subgrade to drain.  In fact, the reverse can happen and the swale can absorb water that 
can then be trapped in the road subgrade.  This can serve to shorten the life of the 
roadway subgrade and the surface. 

 
The Eaglewood Association is responsible for maintenance of the roads and drainage, and is 
fully aware of the problems associated with swales.  Swales have been regraded within the 
subdivision in several areas.  In some problem areas, deeper ditches have been dug and storm 
drains constructed. 
 
A possible subdivision-wide solution is to eliminate the swales altogether by constructing a road 
section with curb, gutter and storm drain.  In order to capture drainage from areas adjacent to the 
road, it would be necessary to lower the roads by approximately 8 inches so that runoff from 
surrounding areas could drain over the curb and into the gutter.  This would necessitate a 
complete rebuild of the roads throughout the subdivision at quite an expense.  However, with 
many of the roads requiring resurfacing over the next 10 years, it is probably a good time to 
evaluate the curb, gutter, and storm drain approach.   
 
The estimated cost of providing a curb, gutter, and storm drain road section is $600 per linear 
foot.  Eaglewood Subdivision has 58,000 feet of roads.  Thus, the total cost of this alternative is 
estimated to be $34,800,000.  By contrast, the cost of simply overlaying the existing roads is $40 
per linear foot for a total cost of $2,320,000.  Assuming 930 residences in the subdivision, with 
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no adjustments for inflation, the additional cost per residence would be $145 per month for 20 
years.   
 
Due to the high cost of the subdivision-wide curb, gutter, and storm drain alternative, it was 
dropped from further consideration in this study. 
 
 
2.3 STREETS 
 
The pavement condition survey suggests that many roads in Eaglewood Subdivision need to be 
rehabilitated annually due to normal pavement wear.  Generally, paved surfaces deteriorate over 
time and this deterioration needs to be matched with efforts to slow or halt the decline in 
condition.   Improvements such as paving projects prevent the overall deterioration of the road 
system.  Maintenance methods such as cold temperature chip sealing and crack filling need to be 
applied to roads scheduled for later reconstruction or repair.  Although the 2003 survey found 
that the roads are generally in “fair” to “good” condition, the rate of deterioration of the older 
streets is expected to increase significantly over the next few years.  Repair costs after extensive 
damage has occurred are significantly higher than the cost of maintaining good pavement 
condition.  Steps to repair aged roads should be taken before deterioration progresses to the point 
where structural damage to the street subgrade occurs. 
 
With the goal of providing alternatives that addresses pavement deterioration and are 
economically feasible, we recommend a comprehensive overlay program.  Street maintenance, 
repair, and improvement recommendations can be broken down into the following components: 
 
• Routine Maintenance – Routine or preventative maintenance consists of crack sealing and 
asphalt patching, which can be performed in-house by the Eaglewood Association’s maintenance 
crews.  Preventative maintenance is the first and possibly most important step in an overall street 
maintenance program. Without proper routine maintenance, the useful life of a roadway is 
greatly reduced.  The goal of routine maintenance work is to preserve the street in good 
condition until it is scheduled for a major improvement. 
 
• Slurry Seal - The application of a slurry seal to the streets is a possible second step in the 
preventative maintenance program. After a street has received the necessary crack sealing and 
asphalt patching, the street is then slurry sealed. Slurry sealing in conjunction with prior 
preventative maintenance can greatly increase the life of a street.  The application of a slurry seal 
can be on a 5-year cycle for all residential streets.  In general, however, a typical residential 
street can be slurry sealed three times before needing an overlay. 
 
• Street Overlay - The final step to repair deteriorating pavements is an asphalt overlay.  An 
overlay typically consists of the removal of the upper asphalt layer and replacement with a new 
asphalt surface.  Removal of existing asphalt is only necessary in areas of severe surface damage.  
An overlay of new asphalt on top of the existing pavement would be sufficient for a majority of 
the streets in Eaglewood.   
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contributing drainage basin from the east along Montague Drive is quite large, and the original 
swale drainage system was inadequate.  The result is partial flooding of the intersection during 
break-up.  Since this is one of the two most heavily traveled intersections in the subdivision, this 
problem is especially troublesome. 
 
About 10 years ago, a section of curb and gutter and culvert inlet was added along the north side 
of Montague, east of the four-way intersection.  This has corrected the severe shoulder erosion 
that was occurring in that area. 
 
The problem area now is downstream to the west on Montague Drive and to the south on 
Eaglewood Loop.  As an interim fix, the Eaglewood Association excavated rough ditches along 
the swale alignment, and these do appear to capture and contain the drainage.  However, they are 
not aesthetically pleasing. 
 
Alternatives – There are two alternatives to be considered for this problem area: 

Alternative 1 - A piped storm drain system. 
Alternative 2 - Continued use of culverts with enhanced ditches. 

 
UAlternative 1 
Ideally, a piped storm drain system would utilize “curb and gutter” street construction to channel 
the drainage to catch basins.  Streets would have to be lowered enough so that runoff from either 
side of the road would flow over the curbs into the gutter.  This was described under the 
Subdivision –Wide Alternative (Section 2.1) and this approach was shown to be cost prohibitive.  
However, Alternative 1, which proposes a localized system to capture a major portion of the 
flow, is economically feasible.  In this case, the major portion of drainage is coming from the 
east, from the upper reaches of Montague Drive.  Once this major drainage is captured, the 
remaining flow (mainly local area drainage) could be handled by the system currently in place.  
Alternative 1 involves installation of an 18-inch storm drain extending from the north-east corner 
of the four-way intersection to a point approximately 1,000 feet south, where it would connect 
with the existing storm drain at the intersection of South Montague Loop and Eaglewood Loop.  
This pipe would have to be located under the center line of the existing road in order to miss 
existing utilities.  It would be most economical to time this improvement to coincide with 
required resurfacing so that pavement patching costs would not have to be included. 
 
The estimated cost of Alternative 1, less resurfacing cost, is $103,490. 
 
UAlternative 2 
Alternative 2 continues the use of the existing culverts and enhances the ditches running south 
down Eaglewood Loop and west down Montague Drive.  Alternative 2 also considers additional 
cost for annual thawing of the culverts, a feature which would not be required with Alternative 1. 
 
The proposed ditch section for Alternative 2 along with example photos taken in the Eagle River 
area are shown in Figure 5 (pg. 24).  This ditch study would use a landscape fabric weed barrier 
and landscape rock (4”-8” diameter) lining.  This ditch would be constructed with 2h:lv 
sideslopes so that the required depth could be attained within the available right-of-way.  The 
fabric weed barrier would preclude vegetation, and the rock lining would slow down the flow 
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velocity, prevent erosion, and promote infiltration.  This ditch section provides a pleasing 
landscaped appearance.  At this location, topsoil and seeding to provide a grass-lined ditch is not 
recommended.  The large flow would erode the topsoil.  Moreover, the 2h:1v slopes of grass 
would be hard to mow.   
 
The ditches would extend from the four-way stop intersection west 850 feet to St. Lawrence 
Circle, and south from the four-way stop intersection for 900 feet to South Montague Loop.  
Estimated construction cost of Alternative 2 is $35,000.  The present worth of the additional 
maintenance is $7,000.  Total cost of this alternative is $42,000. 
 
Recognizing the importance of aesthetics, the Eaglewood Association should consult a landscape 
architect if additional ditch alternatives are desired.  We contacted Dwayne Adams of Land 
Design North (LDN), an Alaskan landscape architecture firm.  LDN provided some of the 
landscape design for the original subdivision and would be happy to work with the Eaglewood 
Association, if so desired.  
 
URecommended AlternativeU - Alternative 2, the rock-lined ditch, is significantly less expensive 
and is the recommended alternative. 
 
3) Drainage from Annette Circle to Afognak Circle, then Along Bike Path to Pribilof 

Loop 
 
This problem area can be divided into two different sub-areas:  downstream and upstream.  The 
downstream area extends from Pribilof Loop east along the bike path to a point near Afognak 
Circle.  Along much of its length, the bike path is near the bottom of the drainage way and its 
surface has become very distorted by frost heaving due to saturated subgrade.  Both the pathway 
and drainageway need to be reconstructed throughout this area with the trail built higher so that 
the trail subgrade can remain dry.  The cost for this improvement is included in the pathway 
section (Section 2.4). 
 
The upstream sub-area includes the intersection of Annette and Unimak Circles and the 
drainageway downstream between Annette Circle and Afognak Circle.  The intersection floods 
routinely during spring break-up and ponding occurs during wet weather periods.  The area 
needs to be surveyed to determine the best repairs.  For budgeting purposes, a rock-lined ditch is 
estimated, extending from the Annette/Unimak intersection west down the drainage easement 
about halfway to Afognak Circle. 
 
The estimated cost of the Annette Circle improvements is $4,000.   
 
4) West Side of Samalga Circle, 150 Feet South of Shemya Drive 
 
Water ponds in an area which covers most of the west half of the road during wet weather and 
during break-up.  The original drainage concept called for this section to drain north to the 
drainageway along the bike path.  However, it appears that there is not much hydraulic “fall”.  In 
addition, there may be some utilities that conflict with the drainage swale.  Utilities in this area 
need to be located and a survey conducted to determine the best solution for this problem.  A 
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gravel-lined ditch could be extended north to the path and drainageway, or the asphalt on the 
west side of Samalga Circle could be built up to shed the water to the east side of the road where 
it will be captured by an existing storm drain catch basin. 
 
Assuming that a gravel lined ditch solution is used, the estimated cost is $4,000.  This includes 
the cost of a survey and working around the utilities. 
 
5) South Montague Loop from Eaglewood Loop East Approximately 500 Feet. 
 
This is a chronic drainage problem that results in water flowing down the hill on Eaglewood 
Loop eroding the edge of the road.  It will be necessary to locate underground utilities, perform a 
survey and look at design alternatives.  In order to estimate a budget, we assumed that a rock-
lined ditch would be extended from the eyebrow on the north side of South Montague Loop, 400 
feet west to the bike trail parcel on the east side of Eaglewood Loop.  Due to some heavy buried 
electrical lines, we believe that installation of a catch basin will be necessary and extension of a 
pipe west 225 feet to the storm drain that flows south on Eaglewood Loop.  A second catch basin 
needs to be installed on the south-east corner of the intersection of South Montague Loop and 
Eaglewood Loop.  This catch basin will capture the drainage running west along the south side 
of South Montague. 
 
The estimated cost of these drainage improvements is $60,400. 
 
6)  Kanaga Loop Drainage 
 
As the drainage flows near the bike path south of Eaglewood Loop west of Sarichef Loop, the 
existing bike path lowers to allow water to cross over the path.  This area ices in the winter and is 
hazardous to pedestrians.  Water then continues to flow down to Kanaga Loop, spreads out and 
floods areas south of the road.  This is mainly due to the drainage swales not being deep enough 
to handle the drainage. 
 
Three alternatives are available for correcting the situation: 
 

A) Install a culvert underneath the path, and provide rock-lined ditches along the drainage 
way then along Kanaga Loop to discharge point.  

B) Install a piped storm drain system to carry the water to the discharge point on Kanaga 
Loop. 

C) Install a culvert under the bike path and a rock-lined ditch to Kanaga Loop, then curb and 
gutter along Kanaga Loop. 

 
Alternative A installs a culvert underneath the path, and provides enhanced rock-lined ditches 
along the drainage way then along Kanaga Loop to a discharge point.  It does not look feasible to 
provide ditches on the north side of Kanaga Loop due topography and a high concentration of 
utilities in this area.  
 
This alternative would utilize approximately 500 feet of rock-lined ditch, and 350 feet of culvert 
pipe (9 culverts at 20-foot lengths—1 under the pathway and 1 under each driveway along the 
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drainage path; 2 culverts under roadway—70 feet and 170 feet).  Approximately 50 feet of 
pathway would have to be reconstructed to allow for this drainage pattern.    
 
The estimated cost for Alternative A is just over $54,000. 
 
Alternative B installs a piped storm drain system to carry the water to the discharge point on 
Kanaga Loop. 
 
The storm drain system would start on the east side of the pathway, just up from the pathway 
lowered section.  The storm drain would then cross under the path and follow the drainage way 
down to Kanaga Loop.  It is assumed that the storm drain would then cross under the roadway 
and be built on the south side of the road, outside of the pavement limits.  This alternative would 
utilize 800 feet of storm drain pipe and 5 field inlet manholes to convey the drainage to the 
discharge point.   
 
The estimated cost for Alternative B is approximately $104,500. 
 
Alternative C installs a culvert under the pathway, reconstructs 50 feet of pathway, installs a 
rock-lined ditch 200 feet south of Kanaga Loop and installs curb and gutter west for 300 feet 
along the north side of Kanaga Loop to the discharge point.   
 
Field surveys and further investigation are required to determine if this alternative is viable.  
Alternative C may not be feasible due to the hydraulic head requirements of transitioning the 
flow from the rock-lined ditch to curb and gutter.   Total cost is estimated at $27,532.   
 
URecommended AlternativeU - Alternative B, a piped storm drain, is recommended for Problem #6.  
Alternative A, with its numerous culverts including two crossings under Kanaga Loop, would 
require excessive maintenance.  Alternative C is the least expensive but may not be workable.  
Although Alternative C is not recommended, it should be considered during design.   
 
The total cost for Alternative B, the recommended alternative, is $104,500. 
 
7)  Drainage Behind Swan Circle 
 
A combination trail corridor and drainageway extends along back lot lines from the intersection 
of South Montague Loop and Eaglewood Loop west to the trail crossing near the middle of 
Sarichef Loop.  In the area behind Sarichef Loop, the drainageway becomes wider and runoff is 
slow-moving through thick underbrush.  This is consistent with the design concept.  Areas such 
as this promote filtering and cleaning of the drainage water.  Peak flows are also attenuated and 
more drainage is absorbed into the soil, reducing the downstream runoff.  The “downside” is that 
areas such as this appear rough and unkempt and they can promote increased insect population.  
The Eaglewood Association has received at least one complaint about this area. 
Recommendation – The Eaglewood Association should maintain the drainageway in its current 
condition unless the area can be shown to be a significant nuisance.  If that occurs, a shallow 
ditch could be dug through the middle of the drainage area.  This would allow the water to move  
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Figure 5 – Rock lined ditch pg 24
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more quickly through the area, lower the water level and dry up the surface.  This would have to 
be done either by hand or with light equipment. 
 
8) Freeze-ups - North Mitkof Loop and South Mitkof Loop 
 
The storm drains at North Mitkof Loop and South Mitkof Loop freeze up on an annual basis and 
require steam thawing.  This usually occurs during spring breakup.  We have reviewed the as-
built plans for these two systems, and the problems seem to be similar.  Both of the systems were 
designed in accordance with the Municipality of Anchorage (MOA) design criteria that was in 
place at the time of construction.  Since then, the Municipality has experienced freeze-ups in 
storm drains with minimal cover, such as these where a 12-inch diameter pipe is used, and the 
pipe functions as a subdrain or has a subdrain connected. 
 
The North Mitkof Loop storm drain meets both of these criteria.  It is 12 inches in diameter and 
has a subdrain attached.  As a result, it freezes up annually in the shallow bury section near 
Eaglewood Loop.  The South Mitkof Loop pipe also serves as a subdrain, and it is 15 inches in 
diameter, only slightly larger than the pipe on North Mitkof Loop.  It freezes up in shallow areas 
east of Squire Circle most years. 
 
We believe the best method for correcting the freezing problem is to provide a buried layer of 
insulation over the pipe and/or provide an electric heat trace.  In known problem areas such as 
these, a “belt and suspenders” approach is often used, applying both solutions to make sure that 
the problem is solved.  However, in this case the electric heat trace can be added at a later date 
almost as easily.  We recommend concentrating on the insulation approach at this time.  We 
believe that the insulation alone will work, but if it does not the heat trace can be added later. 
 
South Mitkof Loop already has 2 inches of insulation, but it is only buried 2.5 feet deep.  By 
Municipal standards, minimum bury depth for storm drains is 4 feet.  Storm drains buried less 
than 4 feet require 4 inches of insulation. 
 
Recommendations - For both locations, we recommend providing 4 inch insulation for the storm 
drain. 
 
PIPED DRAINAGE PRACTICES 
 
Standards for design of pipe drainage systems are often not really specific, and design details are 
generally up to individual designers. 
 
In our review of the Eaglewood piped drainage systems, we found two omissions which we try 
to include in our designs. 
 

1) Installation of manholes at pipe bends and intersections. 
2) Screened inlets and outlets 

 
At this point it is important to differentiate between culverts and storm drains.  Culverts are 
straight runs of pipe laid at a constant grade, and they are generally less than 60 feet long.  
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Culverts do not have manholes and do not have screened inlets and outlets.  All other piped 
drainage systems would be classified as storm drains. 
 
In our storm drain designs we install manholes at all pipe bends, and changes in grade all pipe 
into sections.  Manholes provide access to these points in the pipe where backages caused by 
floating debris are most likely to occur.  We also install screened inlets to keep course debris 
from entering the pipe, and sometimes we screen the outlets to keep animals and small children 
from entering the pipe system. 
 
We noted two storm drain systems where manholes and screened inlets were not provided.  One 
was near the middle of Sarichef Loop, and the other was on Eaglewood Loop, across from Geese 
Circle.  As we understand from the operations managers, neither of these locations have been a 
problem in the past.  However, we would recommend adding screened inlets and perhaps 
screened outlets on both of these systems.  Manholes should be added if clogging becomes an 
issue. 
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SECTION 3: TRAFFIC SAFETY / LIGHTING 
 
3.1 SPEED HUMP REPLACEMENT 
 
Review of speed hump standards was conducted to determine proper placement and geometric 
design of any future speed humps in the Eaglewood subdivision.  Attached in Appendix 5 are 
selected sections from the Traffic Calming Protocol Manual used by the Municipality of 
Anchorage. The selected pages show some of the recommended standards for speed hump 
construction.  A recommended practice publication by the Institute of Transportation Engineers 
was also used in the review of speed hump standards.  The 1998 Eaglewood Traffic Safety 
Committee report was also reviewed for this study.  
 
Speed humps currently used in the area are of parabolic shape.  The traffic calming protocol 
recommends a sinusoidal speed hump shape; however, the parabolic shape is noted an accepted 
speed hump shape.  We do not see the need to change the speed-hump shape currently used for a 
majority of the speed-humps in Eaglewood.  For speed hump locations, spacing should be no 
closer than 500 feet, be clearly visible for 200 feet and placed at least 200 feet from major 
intersections.  Both of the speed hump standards publications refer to the American Association 
of State Highway and Transportation Officials (AASHTO) standards for sight distance.  
AASHTO specifies a minimum stopping sight distance for local rural roads is 200ft for an initial 
speed of 30mph.   
 
Another area of consideration when planning speed hump placement is the number of speed 
humps used in a neighborhood.  While speed humps effectively reduce speeds they also slow 
emergency vehicles and busses, incur an additional maintenance cost, add wear and tear to 
vehicles, and can cause an increase in traffic noise from braking and acceleration of vehicles.   
 
3.2 WAL-MART PEDESTRIAN ACCESS 
 
An assessment of the pedestrian access to Wal-Mart was conducted to determine a solution for 
pedestrians crossing Montague Drive at the intersection of Eaglewood Loop.  Currently there are 
no pedestrian crossings along the shared property line between Wal-Mart and the Eaglewood 
subdivision.  The possibility of constructing a crosswalk and path on the north side of Montague 
Drive was explored.  ADA standards state that no slope can be greater than 5 percent to 
accommodate wheelchair access.  To construct pathway of reasonable width at 5 percent grade 
would require a significant amount of regrading and most likely construction of a retaining wall.  
Judging from a visual survey, the pathway would probably have to be approximately 450ft to 
accommodate the grade requirements.  Pathway reconstruction cost is estimated to be $160 per 
foot, including a retaining wall and barrier fence at the wall edge.  Blocking access to Wal-Mart 
and maintaining traffic movement in this area is most likely the best solution.  Extending the 
existing wood fence to the intersection would compel pedestrians to use the signalized crosswalk 
at the intersection.  The fence extension could be a cooperative effort between Wal-Mart and 
Eaglewood Association.  Fence cost is estimated at $30/ft. 
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3.3 STREET AND TRAILS LIGHTING EVALUATION AND RECOMMENDATIONS 
 
UBackground  
 
A review of the Eaglewood Subdivision's trail and street lighting system was conducted to 
determine if the problems that are currently being experienced lend themselves to a simple, 
cost-effective solution.  The problems reported by the Association’s Operations Manager, Mr. 
Doug Maxfield, include occasional failure of some underground branch circuits, a perceived 
high frequency of relamping, and a problem photoelectric cell which has had several failures 
over the past few months. 
 
A review of several drawings of the electrical distribution system for the subdivision, as well 
as some as-built information about the street/trail lighting system, was conducted.  Following 
this review a field inspection of several of the problem areas as well as a general overview was 
conducted. 
 
The lighting system consists of 12 loadcenters scattered throughout the subdivision with 
approximately 382 electroliers.  The Eaglewood Phase B plans, which were available, indicate 
a typical loadcenter with a 120/240-240/480 V, 10 kVA, single phase transformer to step up 
the voltage to 480V for illumination distribution.  The electroliers are principally on the trails 
with streetlights along several stretches of roadway. 
 
The loadcenter closest to the entrance from Eagle River Road was opened for inspection.  An 
unusually high temperature within the compartment was observed as well as excessive noise.  
Input and output voltage on the step-up transformer were checked and found to be 120V phase 
to ground and 240V phase to phase.  This was expected.  Voltages on the ungrounded 
conductors were 97 V to ground on one phase and 379 V to ground on the other.  After 
examining the wiring and transformer connection in detail, it was determined that the load side, 
center tap was not grounded nor were either of the phase conductors.  In the absence of a 
ground, the output voltage can "float" and will vary in its potential with reference to ground. 
 
The load side center tap of this transformer should be grounded in accordance with the 
National Electrical Code (NEC) sections 250.20 and 250.30.  It is recommended that this 
transformer connection be corrected and that all other loadcenters be checked to verify that the 
connections are correct and fixed if found to be incorrect.  Note that the Eaglewood 
Subdivision Electrical Plans, dated 2/26/79 show this wiring correctly in detail B, sheet E-5. 
 
There have been occasional failures of the electrical wiring between electroliers, typically 
underground with failure 3 to 8 times a year.   Repairing wiring between electroliers consists of 
trenching between the electroliers and installation and termination of new cable.  Contractor's 
pricing for this type of repair varies but is typically $1,000 to $3,000 per occurrence, 
depending on several factors such as access, length of run, etc.  When repairs involve road 
crossings, conduit is installed between new junction boxes on either side of the road and new 
cable is pulled in and terminated.  
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The location of the repeated photoelectric cell failures was not observed since it is located on 
top of a pole and inaccessible without a bucket truck.  The repeated photoelectric cell failures 
are most likely arising from either a floating voltage, as found above, which could overload the 
photocell, or voltage drop, which causes the photocell to operate inefficiently leading to 
premature failure. 
 
URecommendations 
 
1. Inspect, and correct if required, all loadcenter transformer connections.  Engineer's 

estimated price for this work is $6,000 and could be accomplished in a week's time. 
2. Take voltmeter readings with lights on whenever a lamp is replaced.  Evaluate for voltage 

drop and "floating" voltage.  There should be a minimal or no additional cost for 
performing this work.  Compilation and record keeping can be maintained by the 
Operations Manager. 

3. Log individual lamp replacements and readings and review logs to find "problem" areas.  
Cost and paperwork associated with this should be similar to “2.” above. 

4. Begin a program for planned re-lamping rather than wait for failures.  A log of lamp 
replacement times and relamping in groups will lead to a reduced unit replacement cost.  
This will also forestall resident complaints about non-functioning lights.  Typical costs of 
maintenance upon failure are approximately $12,000 annually.  Compare this to the cost of 
an efficient preventative maintenance contract with incidental maintenance added, which is 
estimated to be $5,400 annually.  A savings of $6,600 per year could be realized. 

5. Continue to record and improve the as-built, as-found circuitry so that all luminaires can be 
associated with a loadcenter breaker and circuit lengths.   

6. Continue to replace failed wiring only as needed.  Estimated cost of repairs on an as-
needed basis is $12,000 annually.  By comparison, the estimated cost of complete 
replacement of the street lighting is $72,000 annually for a 15 year period.  All estimated 
costs are in present day dollars. 
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SECTION 4:  MAINTENANCE AND IMPROVEMENT PLAN 
NOTE:  ALL COSTS ARE IN 2003 DOLLARS 
 

Table 3:   0-5 Year: Major Maintinence / Capital Improvements 
Implementation 

Phase Location Description Estimated 
Project Cost 

Short Term 1 Regrade of 150' damaged section on Eaglewood Drive.   
Excavate 1.5ft and replace with new materials. *(1) $15,000 

Short Term 2 Reconstruction of damaged section of Babrof Drive.  
Full reconstruction of road section. *(5) $46,000 

Short Term 3 Reconstruction and swale improvements for approx. 
200ft of pathway. $4,500 

Short Term 4 Reconstruction of Attu Circle.  Excavate 1.5ft and 
replace with new materials.  *(2) $37,000 

Long Term See 
Figure 7 Overlay of Approx. 3.4mi of roads indicated in Figure 7.   $720,560 

Medium Term 5 Reconstruction of retaining wall. $1,400 

Short Term 6 Eaglewood Loop Drainage ditch sections $42,000 

Short Term 7 Annette to Afognak Circle Ditch $4,000 

Long Term See 
Figure 7 Flat curb construction  $25,200 

Long Term 8 Regrading drainage swales.                                                   
(Assumed 1/3 of total per phase)  $232,000 

    TOTAL COST OF IMPROVEMENTS:  $1,127,660 

*(#), Major distress location 
 

Table 4:   5-10 Year: Major Maintenance / Capital Improvements 
Implementation 

Phase Location Description Estimated 
Project Cost 

Short Term 9 Regrade of 320' damaged section on Eaglewood Loop.   
Excavate 1.5ft and replace with new materials. *(3) $32,000 

Long Term See 
Figure 7 

Overlay of Approx. 3.3mi of roads indicated in Figure 7 
as Phase II Improvement.   $704,000 

Long Term 10 Regrading drainage swales.                                                   
(Assumed 1/3 of total per phase)  $232,000 

Short Term 11 South Montague Loop Drainage $60,400 

    TOTAL COST OF IMPROVEMENTS:  $1,028,400 

*(#), Major distress location 
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Table 5:   10-15 Year: Major Maintenance / Capital Improvements 

Implementation 
Phase Location Description Estimated 

Project Cost 

Long Term See 
Figure 7 

Overlay of Approx. 3.7mi of roads indicated in Figure 7 
as Phase III improvement.   $781,440 

Long Term 12 Regrading drainage swales.                                                   
(Assumed 1/3 of total per phase)  $232,000 

Short Term 13 Samalga Drainage Swale $4,000 

Short Term 14 Kanaga Loop Drainage $104,500 

    TOTAL COST OF IMPROVEMENTS:  $1,063,940 

 
 
 
 

Table 6:   Additional Maintenance Costs   

Description Estimated 
Cost 

Lighting Repair 12,000 / year 

Bulb Replacement 5,400 / year 

Reconstruction of 6ft path over narrow pathway.  
Approximately 3360 ft of pathway at $4.50/SF. $90,720 

 

 




