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MEMORANDUM 

TO: Ms. Kelly Petersen, P.E., Project Manager W.O. D59931 
State of Alaska, Department of Transportation 
& Public Facilities 

THROUGH: Steven K. Noble P.E., PTOE 
Project Manager  

FROM: Bradley M. Melocik, P.E. 
Hydrologic Engineer 

DATE: April 16, 2010 

SUBJECT: Northern Access to U-Med District 
Hydrology and Drainage Memorandum 

  

HYDROLOGY AND DRAINAGE  

Drainage Characteristics 

The project area includes a mixture of open space areas, residential, hospital, and university 
development.  Much of the area has been developed with buildings, parking lots, and roads.  However, 
some areas remain undeveloped, primarily north of the University of Alaska Anchorage (UAA) and 
Alaska Pacific University (APU) campuses.   

On the UAA campus, most of the undeveloped areas consist of wetlands vegetated with low brush and 
stunted spruce trees indicating poor drainage and potentially deep organic deposits.  The APU and 
Providence Alaska Medical Center campuses generally are located in uplands and vegetation in these 
areas is primarily deciduous forest consisting of aspen and cottonwood trees.   

Three lakes are present in the project area; Goose Lake, University Lake, and Mosquito Lake.  Goose 
Lake is a kettle lake, formed by melting isolated blocks of glacial ice, and University Lake is a 
manmade lake, created as a result of gravel extraction operations in the 1970s and 1980.  The lake is 
fed and drained by the South Fork of Chester Creek.  According to a hydrologic study performed in 
the Mosquito Lake wetlands in 1983, this lake appears to be fed from the bottom by a spring.   

In much of the area the water table is considered perched on the dense, nearly impermeable silty sands 
and silts with depths to water varying from the surface to 10 feet.  The depth of peat becomes 
shallower to the north and east, approaching the upland areas adjacent to East Northern Lights 
Boulevard.  The water levels tend to fluctuate two to three feet seasonally, especially during periods of 
heavy precipitation and spring “breakup.”  Larger fluctuations in the water table may occur in the 
vicinity of the creek and wetland areas.  It is assumed that the water table is influenced by the 
elevation of the nearby Chester Creek, Goose Lake, and Mosquito Lake.   
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Storm Drainage 

Providing adequate storm drainage will be a critical issue in the Northern Access corridor due to 
potential for a high groundwater table. 

Many of the proposed routes will not have sufficient depth to install a standard curb and gutter piped 
storm drain system as is typical for most projects.  A piped system with an elevation lower than the 
proposed groundwater table would not only require substantial dewatering during construction, but 
would need to be constructed to prevent infiltration.  Infiltration into a storm drain may be seen by the 
permitting agencies as a potential hazard to the adjoining wetlands.  Routing roadway runoff via 
bioswales and/or flow spreaders to the wetlands may be a more practical way to provide road drainage 
and improved water quality.  In flatter areas the roadway vertical alignments may need to be adjusted 
to create positive drainage to approved outfall areas. 

Proposed alignments that cross-wetlands or other hydrologically connected areas will need to be 
investigated so that the proposed roadway does not unnecessarily impact the adjacent areas and 
natural drainage pathways.  Equilibrium culverts may be necessary to provide the hydrologic 
connectivity required to maintain the wetlands in their current state.     

The use of corrugated polyethylene pipe (CPEP) is recommended for all subsurface storm drain 
improvements.  CPEP has decreased sidewall roughness compared to corrugated metal pipe (CMP), 
resulting in approximately twice the flow capacity of equal-diameter CMP.  This often allows using 
smaller sized pipes than would be required for CMP, facilitating ease of construction and potentially 
reducing utility conflicts.  Additionally, CPEP is not as adversely affected by corrosive soils, possibly 
increasing the life of the drainage infrastructure.   

Flood Risk 

The Federal Emergency Management Agency Flood Insurance Rate Map for the project area was 
reviewed to evaluate the potential for flooding due to large (100- and 500-year) storm events.  The 
flood map shows flood levels confined to the floodplain in the immediate proximity of Chester Creek.  
The risk of flooding in other areas appears minimal. 

Concept C will cross the South Fork of Chester Creek north of Tudor Centre Drive.  A culvert or 
bridge will be required in this location and since Chester Creek contains anadromous fish, any 
structure will need to be analyzed and designed for fish passage.  A flood hazard permit will be 
required for construction in this area.  Concept C will also need to take into account the high water 
elevations of University Lake as it passes on the north side.   

No other concepts are located in the 100- or 500-year floodplains, nor do any of the other concepts 
impact properties that are in the 100- or 500-year floodplains. 

Anadromous Fish Streams 

The Alaska Department of Fish and Game (ADF&G) Anadromous Waters Catalog indicates Chester 
Creek contains anadromous fish species (ADF&G, 2009).  Three species of fish are documented in 
Chester Creek and its tributaries: Coho salmon, pink salmon, and Dolly Varden.  Coho salmon and 
Dolly Varden have also been documented for University Lake, which is located along the south 
branch of Chester Creek.  No anadromous fish are mapped in Goose Lake or Mosquito Lake.  The 
anadromous streams are depicted on the Anadromous Streams and Floodplain Map in Figure 1.  An 
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evaluation of fish passage and design facilitating fish passage will be required for any alternatives 
affecting South Fork of Chester Creek, following the 2001 Memorandum of Agreement between 
ADF&G and State of Alaska Department of Transportation and Public Facilities for the Design, 
Permitting and Construction of Culverts and Fish Passage. 

Wetlands 

There are wetlands that may be impacted as part of the project.  Any concepts with alignments will 
require permits for construction of the roadway. 

Water Quality Treatment 

Water quality will need to be considered during both the construction and post-construction phases.  
Temporary water quality impacts may result from runoff generated by construction.  These impacts 
will be minimized and mitigated by requiring the construction contractor to adhere to State of Alaska 
Department of Environmental Conservation’s (DEC) Best Management Practices (BMP) for 
stormwater runoff quality.  Examples include temporary stabilization and siltation fences to reduce the 
area susceptible to erosion and to filter runoff prior to entering off-site area storm drain systems.  All 
construction would be permitted through the Environmental Protection Agency National Pollutant 
Discharge Elimination System and DEC Stormwater Pollution Prevention Plan program.  These 
measures will be taken during both the design and construction period. 

Structural Treatment 

The use of oil/grit separators (OGS) to increase runoff quality is a common practice in circumstances 
where right-of-way is not available for construction of detention ponds, bioswales or other similar 
BMPs that require a significant footprint area.  The use of an OGS will require proper sizing based 
upon the anticipated runoff for the 2-year recurrence interval.  Periodic maintenance is necessary to 
remove collected debris and sediment.   

Bioswale Treatment 

Properly designed bioswales can be an effective method of treating stormwater runoff to improve 
water quality while incorporating open space and landscape elements.  The Municipality of 
Anchorage Design Criteria Manual lists criteria for evaluating the potential use of bioswales.  These 
bioswales should be designed to have a maximum flow velocity of 0.9 feet per second and a channel 
length that will result in a minimal hydraulic residence time of 5 minutes.  For a grass-lined bioswale, 
the flow depth is limited to 3 inches, or one-third the height of unmowed grass.  The use of bioswales 
to treat runoff is the preferred alternative by DEC over structural treatment and is the recommended 
method to improve water quality where practical. 

Attachment:  Figure 1 

D59931.H&H Memo.BM.MDS.SKN.041610.mas 
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