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EXECUTIVE SUMMARY  

The Potter Creek Watershed is an approximately 4.3 square mile (2,780 acres) area of land.  This 
elliptical-shaped watershed is bounded on the west by the Old Seward Highway and includes the 
entire Potter Creek Valley.  It is bounded on the south, east, and north by ridge lines of the Chugach 
Mountains and foothills.   It is the southern-most watershed in the Hillside District Planning area.   

The watershed ranges in elevation from under 200 feet to over 3,000 feet.  This dramatic elevation 
difference results in a meteorological condition called the orographic effect, with precipitation 
amounts increasing with elevation.  A rainstorm can produce more than 2.5 times as much rain at 
the upper reaches of the study area than in the Anchorage bowl.   

The watershed contains large areas of undeveloped land with approximately 67 percent of the land 
currently undeveloped.  The area is, however, experiencing development.  Runoff increases when 
native vegetation is removed and replaced with landscaping and impervious surfaces such as homes, 
driveways, and roads.  A telephone survey was conducted in 2007 to identify existing drainage-
related problems within the study area.  In addition, a field survey was conducted in the spring of 
2008 to evaluate existing drainage infrastructure.  Results from these surveys indicated that 
numerous drainage-related problems exist within the study area.  These existing problems will 
worsen and new problems will be created unless a new management and maintenance approach is 
adopted and followed.   

This watershed drainage plan presents recommendations that if implemented, will mitigate existing 
drainage-related problems and protect existing landowners and future residents from increased 
runoff that will occur from development.  To assist in developing plan recommendations, rainfall 
runoff models were created for the watershed.  The models simulate hydrologic and hydraulic 
conditions within the watershed under both existing conditions and full build-out conditions.  
Results from the model were used to evaluate existing drainage infrastructure and develop proposed 
future regional systems.  The following assumptions and criteria were used to develop this plan: 

 The plan was developed based on protocols and procedures established during preparation of 
the Hillside District Plan (HDP) Pilot Watershed Drainage Plan for Little Survival and 
Little Rabbit Creek Watersheds. 

 Full build-out land use scenarios are based on zoning and future road networks recommended 
in the HDP. 

 Future development is simulated assuming implementation of runoff controls presented in 
this plan. 

 Mitigation measures were developed for all existing drainage infrastructure that lack 
capacity to convey estimated 10-year event peak flows under full build-out conditions.   

 Future conveyance systems were developed to adequately convey estimated peak flows 
resulting from the 10-year event under full build-out conditions. 

 Maximize the use of natural drainage systems and open channels/ditches to reduce 
infrastructure costs and enhance water quality.   

 Natural drainage systems are to be protected by future regional detention and water quality 
controls, where feasible, to limit estimated peak flows to within 20 percent of existing (2008) 

peak flows along natural drainageway segments designated ‘streams’ by the Municipality of 
Anchorage. 

 Strive to develop regional controls to reduce maintenance and construction costs. 

 Assign ‘stream protection zones’ to areas of land that do not accommodate regional controls.  
These zones would require new development to include onsite controls to limit the release of 
peak flows to existing conditions.   

 Reduce icing potential by requiring icing control design of culvert crossing in areas of known 
icing problems and areas of likely high ground water discharge. 

 Present a ranking of recommended existing system upgrades based on the severity of existing 
problems or anticipated future problems.   

This plan presents the following specific recommendations for the Potter Creek Watershed: 

 Runoff controls for individual lots and also on a subdivision basis.  Adopting, enforcing, and 
maintaining these simple, practical controls will help reduce future increases in runoff on the 
Hillside and the corresponding cost of constructing downstream drainage systems.   

 Stream buffer and drainage easement scheme.   

 Ranked mitigation measures for all existing drainage features lacking sufficient capacity to 
convey flows under full build-out conditions.  The measures include replacement of 
undersized culverts, maintenance of existing ditches to increase conveyance capacity and 
construction of new ditches, culverts, and storm pipe systems.   Concept-level costs to 
construct these measures are estimated at $1,459,000 ($608,800 for high priority measures, 
$273,500 for medium priority measures, and $576,700 for low priority measures).   

 Regional controls to mitigate drainage impacts resulting from future development.  Controls 
include storm water detention and water quality ponds, native wetland storm water 
detention and quality facilities, roadside ditches, and culverts.  Concept-level construction 
costs for these measures are estimated to be $4,104,600.     

There is currently no mechanism to implement the recommendations presented in this plan.  As 
recommended in the Hillside District Plan, a new management approach to drainage is proposed for 
the Hillside.  The new approach includes creation of a district-wide service area or watershed 
utilities to manage, implement, and maintain drainage on the Hillside.  It further recommends that 
fees be collected to fund construction, management, and maintenance of recommended upgrades to 
drainage infrastructure.   This new management approach together with this plan provides a 
watershed-wide, systematic way to manage drainage from the very top of the Potter Creek 
Watershed on through to the bottom.  It would upgrade existing systems to eliminate existing 
drainage-related problems, require runoff controls on new development, and implement regional 
controls to ensure that runoff from new development is adequately conveyed through the 
watershed.  This plan was developed based on assumptions and conditions defined in 2008.  It is 
recommended that this plan be periodically updated and revised to reflect changing conditions 
within the study area.  Creating a ‘living document’ that reflects current conditions will help 
managers and decision makers ensure that drainage is appropriately managed within the Potter 
Valley Watershed.  
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1.0 INTRODUCTION 
 

The Municipality of Anchorage (MOA) 
initiated development of a Hillside District 
Plan (HDP) in spring 2007.  The goal of the 
HDP is to establish sound public policy that 
reflects the vision of residents and landowners 
for future Hillside growth.  The plan addresses 
specific issues including residential densities, 
water and sewer service, roads, trails, 
emergency services, open space, and drainage.   

The Hillside has a unique combination of 
characteristics that affect drainage.  It receives 
a greater amount of rainfall and snow than the 
Anchorage Bowl and has some of the steepest 
slopes.  It contains a complex arrangement of 
landforms and soils resulting in some areas that are highly permeable and drain quickly and some 
areas having lower permeability that result in greater runoff or periods of standing water.    
 

Development began on the Hillside at the lower elevations and in areas containing gentler land 
slopes.  Homes were typically constructed on large lots with limited clearing of native vegetation. 
Gravel roads and driveways provided vehicular access to these large-lot rural style homes.  No 
comprehensive drainage plan has been followed for the Hillside and as a result some homes were 
constructed in low areas, some natural streams and drainageways were blocked, and others diverted, 
sometimes in an inadequate manner.  Even so, drainage-related problems were minimal because of 
the relatively low-impact development style typical of this initial development.   
 

Development is changing on the Hillside and has moved up the hillsides into higher elevations and 
steeper slopes.  New subdivisions are being constructed at higher densities with greater land clearing.  
Driveways and streets are wider, paved, and have sidewalks.  Runoff on the Hillside is increasing as 
a result. This increase has been dramatic with areas downstream of some new subdivisions receiving 
increased flows many times greater than undeveloped conditions.   
 

Even though development is changing and storm water runoff is increasing, the traditional Hillside 
approach to managing drainage remains the same.   No single entity is currently responsible for 
managing drainage from the very top of each watershed to the bottom.  Instead, drainage is 
currently dealt with on a piece-meal fashion with subdivisions, homeowners and service area 
managers each attempting to convey runoff through or around their properties.  This informal 
approach has resulted in numerous problems including:  

 Roadway icings and areas of glaciation 
 Flooding and high ground water 
 Increased erosion and subsequent sedimentation 
 Increased maintenance costs 
 Decreased water quality and degradation of downstream waterways  

 

Problems will worsen and new troubles will surface unless a new management and maintenance 
approach to Hillside drainage is adopted.  Based on the unique issues and characteristics of the 
Hillside, a new approach to managing and maintaining drainage on the Hillside is recommended.  It 
includes four components.  The first component is the creation of a district-wide service area or 
utility.  This entity would manage, implement, and maintain drainage on the Hillside.  The second 
component is establishment of required drainage-related controls for new development.  These 
controls would help reduce the impact of drainage from new development.  The third component is 
development of drainage plans for all watersheds within the Hillside planning district.  These plans 
would develop regional systems that would fix existing drainage-related problems, plan for adequate 
conveyance of future flows, and protect valuable resources such as streams and high quality 
wetlands.  The fourth component is to collect fees to fund construction, management, and 
maintenance of drainage infrastructure on the Hillside.  All four components are required for the 
approach to work.   

To demonstrate the watershed drainage planning process in a practical way, the Little Survival 
Creek and Little Rabbit Creek watersheds were selected for development of a pilot watershed 
drainage plan.  This Pilot Drainage Plan, completed in form in April 2008, defines infrastructure 
upgrades required to service both existing and future development within the pilot project study 
area.  The Potter Creek Watershed Drainage Plan is based on the protocols and procedures defined 
in the Pilot Drainage Plan.  These plans support the HDP planning effort by providing information 
that can be used to develop recommended fee collection structures and institutional mechanisms for 
the planning, implementation, and maintenance of Hillside drainage improvements.   

It is envisioned that this plan become a ‘living document’ that is periodically updated and revised to 
reflect changing conditions within the study area.  Reviewing the plan on a regular basis keeps the 
plan updated to current watershed conditions and creates a ‘living document’ that can be a powerful 
planning tool for managers and decision makers.  Specifically, this plan: 

 Defines existing hydrologic and hydraulic conditions within the study bounds 
 Estimates future conditions within the watersheds under full build out conditions 
 Identifies existing and anticipated future drainage-related problems  
 Presents system upgrades required to mitigated both existing and anticipated future 

drainage-related problems 
 Presents recommendations for implementing mitigation measures along with associated 

concept-level costs 
Figure 1-1 shows the location of the Potter Creek Watershed Drainage Plan within the Hillside 
District Planning area.   
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Figure 1-1: Potter Creek Watershed Drainage Plan Location 

 

2.0 PLAN ASSUMPTIONS AND CRITERIA 
The following assumptions and criteria were used to develop this plan: 

 The plan was developed based on protocols and procedures established during preparation of 
the Hillside District Plan (HDP) Pilot Watershed Drainage Plan for Little Survival and 
Little Rabbit Creek Watersheds. 

 Full build-out land use scenarios are based on zoning and future road networks recommended 
in the HDP. 

 Future development is simulated assuming implementation of runoff controls presented in 
this plan. 

 Mitigation measures were developed for all existing drainage infrastructure that lack 
capacity to convey estimated 10-year event peak flows under full build-out conditions.   

 Future conveyance systems were developed to adequately convey estimated peak flows 
resulting from the 10-year event under full build-out conditions. 

 Maximize the use of natural drainage systems and open channels/ditches to reduce 
infrastructure costs and enhance water quality.   

 Natural drainage systems are to be protected by future regional detention and water quality 
controls, where feasible, to limit estimated peak flows to within 20 percent of existing (2008) 
peak flows along natural drainageway segments designated ‘streams’ by the Municipality of 
Anchorage. 

 Strive to develop regional controls to reduce maintenance and construction costs. 

 Assign ‘stream protection zones’ to areas of land that do not accommodate regional controls.  
These zones would require new development to include onsite controls to limit the release of 
peak flows to existing conditions.   

 Reduce icing potential by requiring icing control design of culvert crossing in areas of known 
icing problems and areas of likely high ground water discharge. 

 Present a ranking of recommended existing system upgrades based on the severity of existing 
problems or anticipated future problems.   
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3.0 EXISTING CONDITIONS 
The Potter Creek Watershed Drainage Plan study area includes approximately 4.3 square miles 
(2,780 acres) of land that ranges in elevation from under 200 feet above sea level to over 3,000 feet 
above sea level.  This dramatic elevation difference results in a meteorological condition called the 
orographic effect.  Rainfall amounts increase with elevation along the Hillside.  A rainstorm will 
produce more than 2.5 times as much rain at the upper reaches of the drainage planning area than in 
the Anchorage Bowl.  Figure 3-1 presents the rainfall multipliers within the planning area.   

Natural characteristics within the watershed greatly affect runoff.  Steeper slopes cause surface 
water to move quickly and with more energy than gentle slopes.  Slopes range within the study area 
from less than 20 percent in the western portion of the study area to nearly 60 percent in the western 
portion of the study area.  Figure 3-2 presents contours showing the watershed topography.  
Subsurface materials also affect the runoff rate.  Features such as clay soils, bedrock, and areas of 
high groundwater have little impact on decreasing the volume or speed of surface runoff.  Areas that 
drain well such as ground with gravels and cobbles can infiltrate large amounts of runoff. Subsurface 
conditions vary greatly within the planning area.  Ancient geologic features such as glaciers, oceans, 
lakes and streams created a complex arrangement of landforms and soils located on the Hillside.  
Some areas drain quickly while some drain more slowly as a result.  Some areas have high 
groundwater levels while in others the groundwater depths are deep.  Each characteristic affects the 
way snowmelt, groundwater, and rainfall runoff drain within the hillside.  Figure 3-3 presents soil 
conditions within the study area based on hydrologic soil groups.  The soils are grouped into 
categories ranging from A to D.  Group A soils have the highest permeability and therefore the 
lowest resulting runoff potential.  The permeability decreases and runoff increases as the groupings 
progress from type A to type D, the least permeable soil group.  

Land surfaces such as forests, wetlands, and other areas of undisturbed native vegetation help 
absorb and slow surface water runoff.  Impervious surfaces such as roofs and pavement have little 
ability to slow or absorb runoff.  The study area contains large areas of undeveloped land  - defined 
as both large parcels of undeveloped land and land that can be subdivided and developed - with 
approximately 67 percent of the land currently undeveloped (Figure 3-4).  The study area is, 
however, experiencing development.  Runoff increases when native vegetation is removed and 
replaced with landscaping and impervious surfaces such as homes, driveways, and roads.   

Most of the land in the watershed is zoned for low residential density.  One area is presently zoned 
for higher density, R1-A.  The Hillside District Plan recommends rezoning of R1-A lands to R-6.  
R1-A zoning allows for minimum lot sizes of 0.19 acres (8,400 square feet); R-6 zoning for a 
minimum lot size of 1.25 acres (54,450 square feet) for a single unit development.  This plan assumes 
that the HDP rezoning recommendation will be adopted and all undeveloped land currently zoned 
R1-A is simulated as R-6 zoning.   Figure 3-5 presents the zoning scenario simulated within the 
watershed planning area (2007 zoning with R-6 zones replacing all R1-A zones).  Table 3-1 presents a 
summary of the zoning districts and corresponding description, minimum lot size, and maximum 
allowable percent impervious coverage for each of the districts located within the Potter Creek 
Watershed planning area. 

A telephone survey was conducted in 2007 to identify existing drainage-related problems within the 
study area.  In addition, a field survey was conducted in the spring of 2008 to evaluate existing 
drainage infrastructure.  Results from these surveys indicated that numerous drainage-related 
problems exist within the study area.  Figure 3-6 graphically summarizes these existing drainage-
related problems.   
 
Table 3-1: Zoning Summary 

Zoning ID Description 
Minimum Lot Size  

(square feet (acres)) 

Maximum Allowable 
Percent Impervious 

Coverage 

Percent of 
Zoning within 

Watershed 

PL1 
Public Lands and 
Institutions 

15,000 (0.34 acres) 30% 12.8 

PL1-P Parks and Greenbelts NA NA .4 

R-10SL 
Residential 
Alpine/Slope, special 
limitations 

Varies by Slope: 
>30% = 326,700 (7.5 acres) 
25.01-30% = 217,800 (5 acres) 
20.01-25 = 108,900 (2.5 acres) 
15.01-20 = 54,450 (1.25 acres) 
<15 = 47,480 (1.09 acres) 

Varies by Slope: 
>30% = 8 % impervious 
25.01-30% = 10% impervious 
20.01-25 = 14% impervious 
15.01-20 = 20% impervious 
<15 = 40% impervious 

35.7 

R1-ASL1 
Single Family 
Residential 

8,400 (0.19 acres) 30% 0 

R-3SL 
Multi Family 
Residential 

6,000 (0.14 acres) 40% 15.4 

R-6, R-6 
HPD 
(rezoned 
from R1-A) 

Suburban Residential 54,450 (1.25 acres) 30% 20.9 

R-7 
Intermediate Rural 
Residential 

20,000 (0.46 acres) 30% .1 

R-9 Rural Residential 108,900 (2.5 acres) 5% 1.3 

W Watershed District NA 0% 13.3 
1 R1-ASl zoning does not currently exist within the study area.  It is included in the table because the HDP recommends 
rezoning of R-6 to R1A.   
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Figure 3-1: Rainfall Multipliers (Source: MOA WMS) 
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Figure 3-2: Watershed Topography  
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Figure 3-3: Hydrologic Soils Groups (Source: NRCS Soils Mapping above the red line) 
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Figure 3-4: Undeveloped Land (Source: MOA Planning 2007) 
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Figure 3-5: Land Use and Zoning (Source: MOA Planning 2007, Hillside District Plan) 
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Figure 3-6: Existing Drainage-Related Problems 
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4.0 MODELING APPROACH 
Three rainfall runoff models were developed for the Potter watershed drainage planning area using 
the United States Army Corps of Engineers Hydrologic Modeling System HEC-HMS software.  The 
models simulate hydrologic and hydraulic responses within the planning area under a 10-year 
rainfall event.  The first model – Existing Conditions Model – simulates the rainfall runoff response 
within the planning area under current land use and drainage system conditions.  The second mode –
Future Conditions Model – simulates the hydrologic and hydraulic responses within the planning 
area under future land use conditions (full build-out) with runoff controls implemented by new 
development.  The third model – Mitigation Model – simulates proposed system upgrades under full 
build-out conditions with runoff controls implemented by new development (Section 6.0 describes 
this third model).  The new development runoff controls include: 

 Runoff is captured for half of all new roof surfaces and conveyed to pervious areas 

 Runoff from driveways is conveyed to pervious surfaces 

 Maximum lawn size limited to 0.5 acres per parcel 

The Existing Conditions Model was used to estimate peak flows along streams/drainageways under 
existing land use and drainage system conditions.  The results from this model were used to size 
proposed storm water detention facilities to ensure that future land use conditions do not impact 
stream and drainageway hydraulics.  The Future Conditions Model was used to identify existing 
drainage system deficiencies.  Section 2.0 presents plan assumptions and criteria used to define 
system deficiencies and size proposed upgrades.  The following describes how each of the two model’s 
major elements was developed including the subbasins, reach elements and junctions, and the 
meteorological model.  Appendix 1.0 presents a detailed description of parameter development 
including simulation of runoff controls for new development.   

4.1  Existing Conditions Model Parameters 
Subbasins 

The Existing Conditions Model estimates peak flows along streams/drainageways under existing 
land use and drainage system conditions.  The Existing Conditions Model contains 43 subbasins.  
Thirty of these subbasins are tributary to Potter Creek, eight to a tributary to Potter Creek, three 
subbasins to a creek named Potter Shoulder for this study, and two subbasins that discharge 
directly to Old Seward or New Seward Highways.  Delineations were developed using Arc Hydro 
software based on topographic mapping and field verified.  Figure 4-1 graphically presents the 
Existing Conditions model subbasins.   

The SCS Curve Number method was used to estimate losses within each subbasin.  This method uses 
correlations between land cover type and soil type to estimate the amount of corresponding runoff.  
Each land use is assigned a curve number by soil type.  The greater the curve number, the greater 
the corresponding runoff.  Subbasin curve numbers were developed to reflect existing land use 
conditions as follows.   

All currently undeveloped land areas were assigned native vegetation types based on elevation as 
follows: 

 Forest for elevations lower than 2,000 feet 

 Native brush (50% cover) for elevations between 2,000 and 2,900 feet 

 Barren land for elevations greater than 2,900 feet 

For existing residential land areas, the curve numbers were determined based on building footprint, 
assumed driveway dimensions and layout, lawn surfaces, and rights-of-way sizes and cover type.  
Building footprints and rights-of-way sizes were taken from the MOA GIS tax assessor database 
records.  The rights-of-way areas were assigned either paved or gravel surfaces based on field 
knowledge and aerial photography.  Maximum lawn sizes were set at 0.5 acres.  Driveway areas were 
estimated based on lot sizes, assuming that each lot has a 30x40’ turnaround area located at the 
center of the lot and has a 14’ wide driveway extending to it from an edge. For lots that are five 
acres or larger, the turnaround was assumed to be located 1/3 of the way into the lot instead of at 
the center. 

ESRI ArcMap GIS software was used to automate development of Curve Numbers as follows.  Land 
cover type within each parcel was overlaid with hydrologic soil group polygons to create a 
combination of unique geographic shapes (polygons), each representing a unique combination of 
land cover type and soil group.  A lookup table was used to assign curve numbers to each of these 
unique polygons based on curve number values presented in the US Department of Agriculture 
Technical Release Urban Hydrology for Small Watersheds (TR-55) and/or the Municipality of 
Anchorage Drainage Design Guidelines by hydrologic soil group and land cover.  Average curve 
numbers for subbasins were assigned by summing the product of each polygon’s area and its curve 
number and dividing by the total area for the subbasin.     

Subbasin time of concentration and corresponding lag times (used in the model to determine the 
timing of runoff hydrographs) were determined as follows.  The longest flow path was identified for 
each subbasin using Arc Hydro based on topographic mapping.  The flow paths were then divided 
into sheet flow, shallow concentrated flow, and open channel flow segments.  Lengths and average 
slopes of these segments were determined using ArcMap GIS.  Travel times and corresponding lag 
times (lag time equals 0.6 times the time of concentration) were determined based on TR-55 and 
MOA Drainage Design Guidelines.   

Initial abstraction (estimated amount of initial rainfall that remains in the system before runoff 
occurs) values were determined for each subbasin based on TR-55 guidance.  Table 4-1 presents the 
subbasin parameters for each of the Existing Conditions Model subbasins.   
 

Table 4-1: Summary of the Existing Conditions Model Subbasin Parameters 

SubBasin 
ID 

Area    
(Square 
Miles) 

Rainfall 
Multiplier 

Rainfall 
Depth 

(inches) 

Curve 
Number 

Initial 
Abstraction 

 (inches) 

Lag Time 
(minutes) 

PB1 0.030 1.10 1.95 62 1.23 27.81 
PB10 0.036 1.48 2.62 70 0.86 6.0 
PB11 0.042 1.52 2.69 62 1.23 9.59 
PB12 0.020 1.52 2.69 70 0.86 18.06 
PB13 0.092 1.68 2.97 57 1.51 16.57 
PB14 0.026 1.78 3.15 61 1.28 8.49 
PB15 0.088 1.45 2.57 70 0.86 24.73 
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SubBasin 
ID 

Area    
(Square 
Miles) 

Rainfall 
Multiplier 

Rainfall 
Depth 

(inches) 

Curve 
Number 

Initial 
Abstraction 

 (inches) 

Lag Time 
(minutes) 

PB16 0.069 1.33 2.35 73 0.74 24.01 
PB17 0.072 1.26 2.23 56 1.57 14.23 
PB18 0.078 1.31 2.32 57 1.51 20.93 
PB19 0.098 1.40 2.48 56 1.57 19.77 
PB2 0.063 1.24 2.20 56 1.57 29.3 

PB20 0.044 1.51 2.67 58 1.45 8.82 
PB21 0.058 1.97 3.49 56 1.57 10.26 
PB22 0.159 1.86 3.29 65 1.08 13.42 
PB23 0.128 2.08 3.68 54 1.70 14.15 
PB24 0.425 1.85 3.28 59 1.39 14.31 
PB25 0.173 2.22 3.93 52 1.85 14.35 
PB26 0.167 1.99 3.52 56 1.57 9.2 
PB27 0.395 2.15 3.81 55 1.64 11.28 
PB28 0.584 2.29 4.05 73 0.74 7.26 
PB29 0.184 1.40 2.48 55 1.64 10.0 
PB3 0.030 1.17 2.07 74 0.70 6.0 

PB30 0.073 2.15 3.81 53 1.77 6.9 
PB4 0.063 1.24 2.2 60 1.33 9.04 
PB5 0.046 1.26 2.23 55 1.64 24.12 
PB6 0.062 1.37 2.43 60 1.33 11.62 
PB7 0.054 1.40 2.48 69 0.90 6.0 
PB8 0.012 1.35 2.39 78 0.56 6.0 
PB9 0.023 1.37 2.43 64 1.13 7.03 

PSB1 0.195 1.19 2.11 57 1.51 32.75 
PSB2 0.041 1.31 2.32 57 1.51 18.94 
PSB3 0.059 1.48 2.62 66 1.03 11.37 
PSB4 0.138 1.19 2.11 58 1.45 24.72 
PSB5 0.043 1.08 1.91 71 0.82 8.22 
PTB1 0.086 1.13 2.0 59 1.39 9.25 
PTB2 0.036 1.10 1.97 67 0.99 6.0 
PTB3 0.049 1.23 2.18 77 0.60 6.0 
PTB4 0.069 1.25 2.21 60 1.33 15.13 
PTB5 0.064 1.20 2.12 59 1.39 6.0 
PTB6 0.073 1.17 2.07 56 1.57 7.51 
PTB7 0.042 1.31 2.32 65 1.08 8.1 
PTB8 0.060 1.22 2.16 56 1.57 13.70 

 

 

 

Reach Elements and Junctions 

The Existing Conditions Model contains 28 junctions, 38 reach elements, and 3 ‘dummy’ reach 
elements (used to facilitate reporting) as shown in Figure 4-1.  Figure 4-2 graphically presents the 
Existing Conditions Model connectivity with subbasin areas and curve numbers.  Junctions define 
locations in the model where hydrographs are combined and reported.  Reach elements are used to 
route hydrographs through the watershed and simulate open channels, ditches, or pipes located 
within the modeled system.  Each reach element was digitized to determine reach lengths and slopes.  
Reach shape characteristics and roughness (Manning’s n values) were determined based on field 
observations and measurements and/or aerial mapping.  The Muskingum-Cunge method was used to 
route flow through reach elements.   

Meteorological Model 

The 10-year rainfall event was simulated in the pilot watershed drainage model.  The Potter 
Watershed study area includes land that ranges in elevation from under 200 feet above sea level to 
over 3,000 feet above sea level.  This dramatic elevation difference results in a meteorological 
condition called the orographic effect – dramatic changes in total rainfall by elevation.  The 
orographic affect on total rainfall depths caused by the increase in elevation within the study area 
was simulated as follows.  Rainfall multipliers for the study area are shown in Figure 3-1.  Mean 
rainfall multiplier were developed using GIS by creating a rainfall multiplier ‘contour map’.  Each 
subbasin was then assigned a mean rainfall multiplier based on this contour map and subbasin 
location.  An SCS Type I hyetograph was created for each unique rainfall multiplier (Appendix 1.0) 
based on a total rainfall depth of 1.77 inches (base rainfall volume) for the 10-year event as 
presented in the MOA DCM.  The hyetographs were entered in the HEC-HMS Time-Series Data 
dialog box as unique precipitation gages and then assigned to each subbasin.  

 

4.2 Existing Conditions Model Results 
Table 4-2 presents a summary of peak flows by model element for the Existing Conditions Model.  
Peak flows represent simulation of existing land use and drainage system conditions.  Figure 4-1 
presents the locations of the Existing Conditions Model elements.   
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Table 4-2: Existing Conditions Model Results Summary  
SubBasin/Routing Reach 

ID 
Peak Flow  

(cfs) 
PB10e 4.9 
PB11e 0.8 
PB12e 1.9 
PB13e 1.2 
PB14e 1.4 
PB15e 5.7 
PB16e 5.1 
PB17e 0.3 
PB18e 0.4 
PB19e 0.6 
PB1e 0.1 

PB20e 0.4 
PB21e 1.5 
PB22e 19.6 
PB23e 2.9 
PB24e 14.5 
PB25e 3.8 
PB26e 4.8 
PB27e 15.2 
PB28e 351 
PB29e 0.9 
PB2e 0.2 

PB30e 1.7 
PB3e 2.9 
PB4e 0.4 
PB5e 0.1 
PB6e 0.5 
PB7e 4.8 
PB8e 3.1 
PB9e 0.3 
PD1 409 
PD5 4.8 
PJ12 396 
PJ13 3.2 

PJ15A 5.7 
PJ15B 0.9 
PJ16 5.1 
PJ1A 414 
PJ1B 409 

PJ22A 391 
PJ22B 373 
PJ24A 373 
PJ24B 5.4 
PJ26 362 

SubBasin/Routing Reach 
ID 

Peak Flow  
(cfs) 

PJ27 359 
PJ4A 410 
PJ4B 408 
PJ5 4.8 

PJ6A 406 
PJ6B 406 
PJ6C 403 
PJ6D 10.8 
PJ9 5.1 
PR1 409 

PR11A 391 
PR11B 3.2 
PR13A 1.4 
PR13B 1.5 
PR15A 0.4 
PR15B 0.9 
PR15C 0.6 
PR15D 0.4 
PR16 0.3 

PR22A 372 
PR22B 372 
PR22C 2.9 
PR24A 361 
PR24B 5.4 
PR24C 0.9 
PR24D 3.8 
PR24E 1.7 
PR26 358 
PR27 350 
PR4A 408 
PR4B 405 
PR5 5 

PR6A 405 
PR6B 403 
PR6C 3.1 
PR6D 5.1 
PR6E 395 
PR6F 10.8 
PR9 4.8 

PSB1e 0.6 
PSB2e 0.2 
PSB3e 2.8 
PSB4e 0.5 
PSB5e 1 
PSJ1 2.8 

SubBasin/Routing Reach 
ID 

Peak Flow  
(cfs) 

PSJ2 2.8 
PSR1 2.8 
PSR2 2.8 
PTB1e 0.3 
PTB2e 0.3 
PTB3e 8.6 
PTB4e 0.4 
PTB5e 0.3 
PTB6e 0.2 
PTB7e 0.6 
PTB8e 0.2 
PTD1 8.6 

PTJ1A 8.7 
PTJ1B 8.6 
PTJ3 8.6 
PTJ5 1.1 
PTJ6 0.4 

PTR1A 8.6 
PTR1B 1.1 
PTR1C 8.6 
PTR3 0.6 
PTR5 0.4 
PTR6 0.2 
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4.3 Future Conditions Model Parameters 
Subbasins 

The Future Conditions Model simulates future land use conditions and recommended upgrades to 
existing drainage systems.  The model contains 53 subbasins; 38 of these subbasins are tributary to 
Potter Creek, eight to a tributary to Potter Creek, seven subbasins to a creek named Potter Shoulder 
for this study, and two subbasins that discharge directly to Old Seward or New Seward Highways.  
Delineations were developed using Arc Hydro based on topographic mapping, field verification, 
proposed Hillside District Plan roads, and proposed conveyance system locations.  Figure 4-3 
graphically presents the Future Conditions Model subbasins.   

The SCS Curve Number method was used to estimate losses within each subbasin.  This method uses 
correlations between land cover type and soil type to estimate the amount of corresponding runoff.  
Each land use is assigned a curve number by soil type.  The greater the curve number, the greater 
the corresponding runoff.  Subbasin curve numbers were developed to reflect full build out 
conditions as follows.   

Curve numbers for the model were developed based on existing land use for developed areas and 
current zoning for undeveloped areas with one exception.  The Hillside District Plan recommends 
that all R1A zoning within the Potter Watershed be rezoned R6A.  As a result, all lands zoned R1A 
are simulated as R6 in the Future Conditions Model.  Curve numbers for currently developed land 
areas were developed as described in Section 4.1 Existing Conditions Parameters.   

Large undeveloped parcels zoned R10SL were simulated based on Title 21 allowable densities 
defined by land slope.  Table 3-1 presents the maximum densities allowed by zoning district, 
including those designated as special limitations (SL) districts.  These densities were used in the 
model.  Building footprint for all lot sizes were assigned as 2,500 square feet.  Driveways were 
simulated as gravel surfaced for large lots (lots greater than five acres) and paved for smaller lots 
(lots less than five acres).  Driveway areas were developed by extending drives to the center of the 
parcel for parcels less than five acres and extending 1/3 of the way into parcels greater than five 
acres.  Curve numbers were developed to simulate runoff controls on future development as follows: 

 All undeveloped small lots (lots less than 0.5 acres in size) were assigned a Curve Number 
reflecting an entirely landscaped surface (all lawns and no impervious surfaces)  

 All undeveloped lots greater than 0.5 acres were assigned a Curve Number reflecting a 
landscaped area of 0.5 acres for all lot sizes (all remaining lot area assigned native vegetation 
pervious surface area)   

It should be noted that undeveloped land is defined in this plan as both large parcels of currently 
undeveloped land and parcels that can be subdivided and developed (total area greater than two 
times the minimum allowable lot size by zoning). 

ESRI ArcMap GIS software was used to automate development of Curve Numbers as follows.  Land 
cover type within each parcel was overlaid with hydrologic soil group polygons to create a 
combination of unique geographic shapes (polygons), each representing a unique combination of 
land cover type and soil group.  A lookup table was used to assign curve numbers to each of these 
unique polygons based on curve number values presented in the US Department of Agriculture 

Technical Release Urban Hydrology for Small Watersheds (TR-55) and/or the Municipality of 
Anchorage Drainage Design Guidelines by hydrologic soil group and land cover.  Average curve 
numbers for subbasins were assigned by summing the product of each polygon’s area and its curve 
number and dividing by the total area for the subbasin.     

Subbasin time of concentration and corresponding lag times (used in the model to determine the 
timing of runoff hydrographs) and initial abstraction (estimated amount of initial rainfall that 
remains in the system before runoff occurs) values were determined as described in Section 4.1 
Existing Conditions Model Parameters.  Table 4-3 presents the subbasin parameters for each of the 
Future Conditions Model subbasins.   
 

Table 4-3: Future Conditions Model Subbasin Parameter Summary  

SubBasin 
ID 

Area 
(Square 
Miles) 

Rainfall 
Multiplier 

Curve 
Number 

Initial Abstraction 
(inches) 

Lag Time 
(minutes) 

PB1 0.030 1.10 66.3 1.02 27.81 
PB10 0.036 1.48 72.7 0.75 6 
PB11 0.048 1.54 63.9 1.13 14.02 
PB12 0.019 1.52 73.0 0.74 18.18 
PB13 0.092 1.68 62.8 1.18 16.57 
PB14 0.026 1.78 62.3 1.21 8.49 
PB15 0.091 1.46 74.0 0.70 11.94 
PB16 0.069 1.33 81.4 0.46 24.01 
PB17 0.068 1.26 75.0 0.67 14.23 
PB18 0.081 1.31 62.2 1.22 20.93 
PB19 0.098 1.41 67.3 0.97 19.77 
PB2 0.066 1.23 70.8 0.82 14.05 

PB20 0.043 1.52 68.5 0.92 8.6 
PB21 0.058 1.97 60.3 1.32 10.26 
PB22 0.151 1.87 71.8 0.78 15.91 
PB23 0.128 2.08 58.7 1.41 14.15 
PB24 0.161 2.02 72.1 0.77 19.14 
PB25 0.120 1.61 65.5 1.05 21.31 
PB26 0.187 1.41 62.1 1.22 8.74 
PB27 0.051 1.87 64.1 1.12 17.98 
PB28 0.090 1.93 60.4 1.31 13.83 
PB29 0.105 2.20 57.1 1.50 10.85 
PB3 0.030 1.17 77.4 0.59 6 

PB30 0.065 2.11 63.1 1.17 11.34 
PB31 0.085 1.92 61.8 1.24 8.01 
PB32 0.083 2.25 57.1 1.51 13.19 
PB33 0.092 2.16 63.4 1.15 6.25 
PB34 0.178 2.05 63.7 1.14 6 
PB35 0.059 2.30 55.5 1.60 10.24 
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SubBasin 
ID 

Area 
(Square 
Miles) 

Rainfall 
Multiplier 

Curve 
Number 

Initial Abstraction 
(inches) 

Lag Time 
(minutes) 

PB36 0.640 2.29 73.0 0.74 7.26 
PB37 0.015 1.61 69.4 0.88 6 
PB38 0.073 2.15 58.2 1.44 6.93 
PB4 0.062 1.24 68.0 0.94 9.04 
PB5 0.037 1.25 75.7 0.64 11.46 
PB6 0.062 1.37 66.2 1.02 11.62 
PB7 0.054 1.40 71.6 0.79 6 
PB8 0.012 1.35 79.3 0.52 6 
PB9 0.023 1.37 71.5 0.80 7.03 

PSB1 0.118 1.18 63.4 1.15 11.41 
PSB2 0.034 1.34 61.7 1.24 20.62 
PSB3 0.059 1.48 66.7 1.00 11.37 
PSB4 0.053 1.33 62.4 1.21 9.97 
PSB5 0.133 1.19 59.0 1.39 21.66 
PSB6 0.042 1.13 79.0 0.53 18.53 
PSB7 0.043 1.09 73.2 0.73 7.65 
PTB1 0.086 1.13 64.6 1.09 9.25 
PTB2 0.036 1.11 67.0 0.98 6 
PTB3 0.056 1.24 79.8 0.51 6 
PTB4 0.069 1.25 77.2 0.59 15.13 
PTB5 0.064 1.20 74.2 0.69 6 
PTB6 0.073 1.17 74.3 0.69 7.51 
PTB7 0.035 1.31 72.9 0.74 8.1 
PTB8 0.060 1.22 80.2 0.49 13.7 

 

Reach Elements and Junctions 

The Future Conditions Model contains 31 junctions, 50 reach elements, and 3 ‘dummy’ reach 
elements (used to facilitate reporting) as shown in Figure 4-3.  Figure 4-4 presents the model 
connectivity with subbasin areas and curve numbers.  Junctions define locations in the model where 
hydrographs are combined and reported.  Reach elements are used to route hydrographs through 
the watershed and simulate open channels, ditches, or pipes located within the modeled system.  
Each reach element was digitized to determine reach lengths and slopes.  Reach shape 
characteristics and roughness (Manning’s n values) were determined based on field observations and 
measurements and/or aerial mapping.  The Muskingum-Cunge method was used to route flow 
through reach elements.   

 

 

 

Meteorological Model 

The 10-year rainfall event was simulated in the Future Conditions Model.  Each subbasin was then 
assigned a mean rainfall multiplier based on this contour map and subbasin location as described in 
Section 4.1 Existing Conditions Model Parameters.  An SCS Type I hyetograph was created for each 
unique rainfall multiplier (Appendix 1.0) based on a total rainfall depth of 1.77 inches (base rainfall 
volume) for the 10-year event as presented in the MOA DCM.  The hyetographs were entered in the 
HEC-HMS Time-Series Data dialog box as unique precipitation gages and then assigned to each 
subbasin. 

4.4 Future Conditions Model Results 
Table 4-4 presents a summary of peak flows by model element for the Future Conditions Model.  
Peak flows represent simulation of future land use (all new development simulated as implementing 
runoff controls), and recommended drainage improvements.  Figure 4-3 presents the locations of the 
Future Conditions Model elements. 
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Figure 4-1: Existing Conditions Model Components 
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Figure 4-2: Existing Conditions Model Connectivity 



 

17 

Figure 4-3: Future Conditions Model Components 
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Figure 4-4: Future Conditions Model Connectivity 
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Table 4-4: Future Conditions Model Results Summary  
  SubBasin ID Peak Flow (cfs) 

PB1 0.2 
PB10 7 
PB11 1.6 
PB12 2.7 
PB13 4 
PB14 2 
PB15 15.6 
PB16 13.2 
PB17 7.2 
PB18 0.7 
PB19 3.7 
PB2 3 

PB20 4.6 
PB21 4.8 
PB22 37.8 
PB23 9 
PB24 45.8 
PB25 6.4 
PB26 2.3 
PB27 4.9 
PB28 5.9 
PB29 8.5 
PB3 4.7 

PB30 11.4 
PB31 9.1 
PB32 6.9 
PB33 22.8 
PB34 37.8 
PB35 4.6 
PB36 384 
PB37 2.6 
PB38 7.8 
PB4 1.6 
PB5 4.7 
PB6 1.8 
PB7 7.5 
PB8 3.5 
PB9 2.7 
PD1 637.4 
PD5 11.8 
PJ11 584.3 
PJ13 10.5 

PJ15A 19.6 
PJ15B 3.8 
PJ16 20.4 
PJ1A 674.7 

  SubBasin ID Peak Flow (cfs) 
PJ1B 638.5 
PJ22 570.6 

PJ24A 526.3 
PJ24B 466.4 
PJ24C 19.9 
PJ25 8.1 
PJ29 14.6 
PJ30 462.6 

PJ33A 443.3 
PJ33B 384.3 
PJ4A 639.6 
PJ4B 634.1 
PJ5 11.8 

PJ6A 626.9 
PJ6B 623.9 
PJ6C 620.5 
PJ6D 37.8 
PJ9 9.6 
PR1 638.5 

PR11A 569.7 
PR11B 10.5 
PR13A 2 
PR13B 4.8 
PR15A 4.6 
PR15B 3.8 
PR15C 3.7 
PR15D 0.7 
PR16 7.2 

PR22A 525.2 
PR22B 9 
PR22C 2.6 
PR24A 465.6 
PR24B 461 
PR24C 8.1 
PR24D 19.9 
PR24E 4.9 
PR24F 5.9 
PR24G 14.6 
PR24H 7.8 
PR25 2.3 
PR29 6.9 

PR30A 442.8 
PR30B 9.1 
PR33A 384.1 
PR33B 383.1 
PR33C 37.8 
PR33D 4.6 

  SubBasin ID Peak Flow (cfs) 
PR4A 633.6 
PR4B 625.7 
PR5 7.4 

PR6A 623.8 
PR6B 619 
PR6C 3.5 
PR6D 9.6 
PR6E 583.8 
PR6F 37.7 
PR9 7 

PRD15 19.6 
PRD16 20.4 
PSB1 0.8 
PSB2 0.3 
PSB3 3.3 
PSB4 0.5 
PSB5 0.6 
PSB6 4.7 
PSB7 2.2 
PSJ1 3.4 
PSJ2 3.4 
PSR1 3.4 

PSR2A 3.3 
PSR2B 0.5 
PTB1 0.6 
PTB2 0.3 
PTB3 13.7 
PTB4 9.4 
PTB5 7.2 
PTB6 6.9 
PTB7 4.1 
PTB8 11.2 
PTD1 41.5 

PTJ1A 41.5 
PTJ1B 41.4 
PTJ3 14.9 
PTJ5 28.4 
PTJ6 15.5 

PTR1A 41.4 
PTR1B 28.4 
PTR1C 14.9 
PTR3 4.1 
PTR5 15.5 
PTR6 11.2 
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5.0 DEFICIENCY ANALYSIS 
Model results were used to evaluate 171 existing drainage 
features including culverts, ditches, and natural channels.  
Existing capacities for each of these elements were 
compared to model flows resulting from the 10-year rainfall 
event under future conditions (full-build out land use 
scenario with new development simulated with the runoff 
controls as described in Section 4.3 Future Conditions Model 
Parameters).  Any existing drainage feature that was found 
to lack capacity to convey the future flows under fully 
developed land use conditions was identified as deficient.  
Sixteen existing culverts and one ditch segment are 
undersized.  In addition, the Potter watershed planning area has numerous documented existing 
icing, flooding, erosion, and other drainage-related problem areas.  Table 5-1 presents a summary of 
reported deficient existing drainage features and field documented drainage-related problem areas.  
Table 5-2 presents the estimated increases in flow in natural conveyance segments (only segments 
with estimated increases in future flow greater than 20 percent are listed.  Appendix 2.0 presents a 
complete listing of conveyance segments).  Figure 5-1 graphically presents system deficiencies 
including existing reported icing, flooding, erosion, and other problems.  Appendix 2.0 presents 
spreadsheets used in the deficiency analysis.   
 

Table 5-1: Summary of Deficiencies and Existing Drainage-Related Problems 
Subbasin 
Location1 

Description 
Estimated Existing 

Capacity (cfs) 
Required Capacity2 

(cfs) 
Percent Capacity 

PB1 Road Culvert 550 641 86% 

PB6 Road Culvert 4.8 7 69% 

PB7 Road Culvert 2.4 7.5 32% 

PB7 Driveway Culvert 0 (blocked) 2.5 0% 

PB7 Flooding/diversion 
Inadequate 

culverts/ditches 
7.5 ~10% 

PB10 Driveway Culvert 4.8 5.6 86% 

PB10 Driveway Culvert 4.8 6.3 76% 

PB10 Driveway Culvert 2.4 7 34% 

PB10 Flooding/glaciation 
Inadequate culvert 

crossing 
7 ~10% 

PB11 Road Culvert 431 550 72% 

                                                 
1 Refer to Figure 3.3 Future Conditions Model Components for subbasin location 
2 Based on model results simulating full-build out land use conditions (current zoning) with new development implementing runoff 
controls 

Subbasin 
Location1 

Description 
Estimated Existing 

Capacity (cfs) 
Required Capacity2 

(cfs) 
Percent Capacity 

PB12 
Erosion/slump/glaciations 

along Portugal 

Slope 
stability/inadequate 

ditches/culverts 
4.3 ~10% 

PB13 Driveway Culvert 0 (blocked) 5.6 0% 

PB13 Road Culvert 0 (blocked) 10.5 0% 

PB13 Flooding along Finland 
Inadequate 

culverts/ditches 10.5 ~10% 

PB14 
Glaciation at Mountainside 

Village/Rosemont 
No formalized 

drainage 
2 0% 

PB15 Road Culvert 5.7 19.6 29% 

PB15 
Flooding of homes/yards 

north of Potter Heights Rd 
Inadequate 

culverts/ditches 
3.7 ~10% 

PB16 
Glaciation/flooding at 
Finland and England 

Inadequate culvert 
(5.6) 

38 15% 

PB17 
Erosion/Glaciation along 

Potter Heights Road 
No culvert crossing 7.2 0% 

PB18 
Flooding along Potter 

Heights Road 
No culvert crossing 0.7 0% 

 PB21 Ditch 1.6 4.8 33% 

PB24 
Glaciation/erosion along 

Potter Heights Road 
No formalized 

culvert crossing 6.4 0% 

PSB5 
Flooding along Old Seward 

Highway 
0 (no current road 
culvert crossing) 99/1243 0% 

PTB3 Road Culvert 9.9 13.7 72% 

PTB3 Road Culvert 0 (blocked) 4.1 0% 

PTB4 
Flooding along Potter 

Heights Road 
Limited to no ditch 2.8 0% 

PTB5 Driveway Culvert 9.9 15.5 64% 

PTB5 Road Culvert 12.6 17.9 70% 

PTB5 
Flooding/Glaciation along 

Potter Villages Scenic 
Inadequate culverts 

(12.6 cfs) 
15.5 81% 

PTB6 Driveway Culvert 1.8 3.5 52% 
 

                                                 
3 No upgrades necessary if Little Rabbit Creek and Little Survival Creek Pilot Watershed Drainage Plan recommendations are 
implemented.  99 cfs if Pilot Plan controls are implemented but no new culvert is installed in Pilot Plan subbasin LSB8.  144 cfs if no 
Pilot Plan controls and no culvert in subbasin LSB8 is constructed.     
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Table 5-2: Natural Conveyance Segments Estimated Flow Increase4  

Subbasin 
Location5 

Segment ID3 
Estimated Existing 

10-Year Event Flow6 
(cfs) 

Estimated Future 
10-Year Event 

Flow7 (cfs) 

Percent Increase 
in Flow 

MOA 
Classification 

PB1 PR1 409 604 48% Stream 

PB1 PR4A 408 599 47% Drainageway 

PB1 PR4B 405 591 46% Stream 

PB4 PR4A 408 600 47% Drainageway 

PB4 PR4B 404 588 46% Stream 

PB5 PR5 4.8 11.8 146% Stream 

PB6 PR6A 406 592 46% 
Drainageway 

PB6 PR6B 406 590 45% 
Drainageway 

PB6 PR6D 5.1 10 88% 
Drainageway 

PB6 PR6E 395 549 39% 
Drainageway 

PB6 PR6B 403 586 45% 
Drainageway 

PB6 PR6F 10.8 38 249% 
Drainageway 

PB9 PR9 5.1 8.4 65% 
Drainageway 

PB9 PR9 5.1 8.4 65% 
Drainageway 

PB11 PR11A 392 537 37% Stream 

PB11 PR11B 3.3 10.7 225% Drainageway 

PB13 PR13B 1.4 2 43% 
Drainageway 

PB15 PR15A 1.0 6.2 535% 
Drainageway 

PB15 PR15C 1.2 5.3 350% 
Drainageway 

PB16 PR16 1.3 9.8 645% 
Drainageway 

PB22 PR22B 2.9 9 210% Stream 

PB22 PR22A 373 492 32% Stream 

PB22 PR22C 0.5 2.6 412% Drainageway 

                                                 
4 Only natural drainageway segments with estimated increases in peak flows greater than 20% are presented 
3 Refer to Figure 3.3 Future Conditions Model Components for subbasin and drainageway locations 
6 Flows from Existing Conditions Model 
7 Flows from Future Conditions Model 

Subbasin 
Location5 

Segment ID3 
Estimated Existing 

10-Year Event Flow6 
(cfs) 

Estimated Future 
10-Year Event 

Flow7 (cfs) 

Percent Increase 
in Flow 

MOA 
Classification 

PB24 PR24A 361 434 20% Drainageway 

PB24 PR24B 361 430 19% Stream 

PB24 PR24C 0.9 8.1 800% 
Stream 

PB24 PR24D 5.4 19.9 269% Stream 

PB24 PR24E 3.5 4.9 41% Stream 

PB24 PR24F 3.0 5.9 94% Stream 

PB24 PR24G 3.8 8.5 124% Stream 

PB25 PR25 0.9 2.3 156% Drainageway 

PB29 PR29 1.8 6.9 278% Drainageway 

PB30 PR30A 359 413 15% Stream 

PB30 PR30B 2.4 9.1 279% Stream 

PB33 PR33A 359 413 15% Stream 

PB33 PR33C 6.8 37.8 453% Stream 

PB33 PR33D 2.3 4.6 102% Stream 

PTB1 PTR1C 409 604 48% Drainageway 

PTB5 PTR5 5 14.6 186% Drainageway 

PTB6 PTR6 0.3 14.7 4783% Drainageway 

PS1 PSR1 2.8 3.4 21% Drainageway 

PS2 PSR2B 0.2 0.5 209% Drainageway 
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Figure 5-1: System Deficiencies and Problem Areas 
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6.0 MITIGATION MODEL 
The Future Conditions model was modified to develop and simulate recommended regional controls 
to mitigate drainage impacts resulting from future development.  Changes included modification of 
subbasin runoff curve numbers, addition of storm water diversions, and addition of storm water 
detention ponds.     

6.1 Subbasin Curve Numbers 
The SCS Curve Numbers representing existing conditions were used to simulate proposed Stream 
Protection Zones (Section 6.0) for subbasins PB22, PB24, PB30 and PB33.  SCS Curve Numbers and 
corresponding initial abstraction values were taken from the Existing Conditions Model.   

6.2 Storm Water Diversions 
The Hillside District Plan proposes a looped road to provide vehicular access to the head of Potter 
Valley.  Very steep terrain exists along the proposed access road, precluding construction of storm 
water detention facilities.  As a result, a roadside ditch system is proposed to convey storm water 
runoff west to regional storm water detention facilities.  A series of nine storm water diversions are 
proposed along the ditch system at existing natural drainageways.  The Existing Conditions Model 
results were used to define maximum peak flows that would be released by the diversions at each of 
the natural drainageways.  The Mitigation Model simulates these nine diversions.  Table 6-1 presents 
a summary of the diversions.  It is envisioned that the diversions would consist of an appropriately 
sized orifice plate placed on the upstream side of road culvert crossings.  The orifices would be 
designed to restrict peak flows to existing conditions peak flow rates in receiving waters.  Figure 6-2 
shows the location of the proposed diversions.   
 
Table 6-1: Storm Water Diversions 

Location Diversion ID 
Maximum Release 

(cfs) 
Receiving Segment 

ID 
PB21 D21 1.5 PR13B 
PB23 D23 2.9 PR22B 
PB29 D29 3.8 PR24G 
PB35 D35 2.3 PR33D 
PB34 D34 6.8 PR33C 
PB31 D31 2.4 PR30B 
PB28 D28 2.9 PR24F 
PB27 D27 1.7 PR24E 
PB25 D25 1.0 PR24C 

 

6.3 Storm Water Detention Ponds 
Twelve storm water detention ponds were included in the Mitigation Model.  These ponds were 
included as mitigation measures to reduce peak runoff caused by future development to natural 
drainageways and provide water quality benefits.  The Mitigation Model was used to size the ponds 
to release storm water at existing land use conditions peak flows as defined by results from the 
Existing Conditions Model for major natural drainageways.  The ponds were sized assuming a 
square shape, horizontal to vertical side slopes of 4:1, and a maximum depth of five feet.  Outlets 

were sized using an orifice coefficient of 0.63.  Table 6-2 presents the model maximum release rates, 
storage volume, and outlet configurations for the proposed storm water detention ponds.  Figure 6-1 
presents inflow hydrographs, outflow hydrographs, and storage graphs for each of the storm water 
detention ponds.  Figure 6-2 shows the location of the proposed ponds.   
 
Table 6-2: Detention Pond Release Rates, Storage Volumes, and Outlet Configuration  

Location ID Max Release (cfs) 
Diameter of Outlet 

Orifice (ft) 
Maximum Depth 

(ft) 
Storage (ac-ft) 

PB22 PB22P 2.9 0.6 4.6 2 

PSB2 PSB2P 2.8 0.6 3.4 .035 

PB5 PB5P 5 0.8 4 .05 

PB13 PB13P 3.2 0.6 3.8 6 

PB15 PB15P1 0.6 0.3 4 1.2 

PB15 PB15P2 0.4 0.2 3 0.9 

PB17 PB17P 0.3 0.2 4.6 1.5 

PB2 PB2P 0.2 0.2 3.2 0.9 

PB26 PB26P 0.9 0.35 4.2 1.3 

PTB4 PTB4P 0.4 0.2 3.1 1.8 

PTB5 PTB5P 1.1 0.4 4.4 1.9 

PTB8 PTB8P 0.2 0.2 3.1 1.9 
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Figure 6-1: Detention Pond Inflow, Outflow, and Storage Hydrographs 
 

Pond PB13P Inflow Hydrograph 

 
 
 

Pond PB15P1 Inflow Hydrograph 
 

 
 
 
 
 

 
 

Pond PB13P Outflow Hydrograph 
 

 
 
 

Pond PB15P1Outflow Hydrograph 
 

 
 
 
 
 

 
 

Pond PB13 Storage 
 

 
 
 

Pond PB15P1 Storage 
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Figure 6-1: Detention Pond Inflow, Outflow, and Storage Hydrographs 
 

Pond PB15P2 Inflow Hydrograph 
 

 
 

Pond PB17P Inflow Hydrograph 

 
 
 
 
 

 
 

Pond PB15P2 Outflow Hydrograph 

 
 

Pond PB17POutflow Hydrograph 

 
 
 
 
 
 

 
 

Pond PB15P2 Storage 
 

 
Pond PB17P Storage 
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Figure 6-1: Detention Pond Inflow, Outflow, and Storage Hydrographs 
 

Pond PB22P Inflow Hydrograph 
 

 
 

Pond PB26P Inflow Hydrograph 
 

 
 
 
 
 
 

 
 

Pond PB22P Outflow Hydrograph 

 
 

Pond PB26POutflow Hydrograph 

 
 
 
 
 
 

 
 

Pond PB22P Storage 

 
 

Pond PB26P Storage 

 



 

27 

Figure 6-1: Detention Pond Inflow, Outflow, and Storage Hydrographs 
 

Pond PB2P Inflow Hydrograph 
 

 
 

Pond PB5P Inflow Hydrograph 

 
 
 
 
 
 

 
 

Pond PB2P Outflow Hydrograph 

 
 

Pond PB5POutflow Hydrograph 

 
 
 
 
 
 

 
 

Pond PB2P Storage 

 
 

Pond PB5P Storage 
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Figure 6-1: Detention Pond Inflow, Outflow, and Storage Hydrographs 
 

Pond PSB2P Inflow Hydrograph 
 

 
 

Pond PTB4P Inflow Hydrograph 
 

 
 
 
 
 
 

 
 

Pond PSB2P Outflow Hydrograph 
 

 
 

Pond PTB4POutflow Hydrograph 

 
 
 
 
 
 

 
 

Pond PSB2P Storage 

 
 

Pond PTB4P Storage 
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Figure 6-1: Detention Pond Inflow, Outflow, and Storage Hydrographs 
 

Pond PTB5P Inflow Hydrograph 

 
 
 

Pond PTP8P Inflow Hydrograph 
 

 
 
 
 
 

 
 

Pond PTB5P Outflow Hydrograph 

 
 

 
Pond PTB8POutflow Hydrograph 

 
 
 
 
 

 
 

Pond PTB5P Storage 

 
 

 
Pond PTB8P Storage 
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6.4 Mitigation Model Results 
The 10-year rainfall event was simulated in the Mitigation 
Model as described in Section 4.0 Modeling Approach.  The 
Mitigation Model simulates future land use conditions with new 
development implementing runoff controls and all mitigation 
measures implemented.  Table 6-3 presents a summary of the 
peak flows.  Figure 6.2 shows the Mitigation Model 
configuration.  Figure 6-3 presents the Mitigation Model 
connectivity, curve numbers, and uses color highlights to show 
changes from the Future Conditions Model.  Table 6-4 presents a 
comparison between natural conveyance segment peak flows 
between future conditions with mitigation measures 
implemented and existing conditions.  Figure 6-4 shows these 
comparison natural drainageway segments.  Appendix 1.0 
further describes the process used to define parameters for the 
Mitigation Model.   
 
Table 6-3: Mitigation Model Results Summary  

  SubBasin ID Peak Flow (cfs) 
D21 23.4 
D23 21.8 
D25 42.3 
D27 39.9 
D28 38.4 
D29 12.4 
D31 37.3 
D34 31 
D35 2.3 
PB1 0.2 

PB10 7 
PB11 1.6 
PB12 2.7 
PB13 4 

PB13P 2.7 
PB14 2 
PB15 15.6 

PB15P1 0.7 
PB15P2 0.3 

PB16 13.2 
PB17 7.2 

PB17P 0.3 
PB18 0.7 
PB19 3.7 
PB2 3 

PB20 4.6 

  SubBasin ID Peak Flow (cfs) 
PB21 4.8 
PB22 17.4 

PB22P 3 
PB23 9 
PB24 8.9 
PB25 6.4 
PB26 2.3 

PB26P 1 
PB27 4.9 
PB28 5.9 
PB29 8.5 
PB2P 0.3 
PB3 4.7 

PB30 2.9 
PB31 9.1 
PB32 6.9 
PB33 4.7 
PB34 37.8 
PB35 4.6 
PB36 384.1 
PB37 2.6 
PB38 7.8 
PB4 1.6 
PB5 4.7 

PB5P 4.8 
PB6 1.8 
PB7 7.5 
PB8 3.5 
PB9 2.7 
PD1 475.6 
PD5 8.5 
PJ11 435 
PJ13 2.7 
PJ14 24.7 

PJ15A 15.6 
PJ15B 1.3 
PJ16 13.2 
PJ1A 486.1 
PJ1B 476.1 
PJ22 430.8 

PJ24A 412 
PJ24B 403 
PJ24C 3.8 
PJ30 398.7 
PJ32 9.1 

PJ33A 395.2 

  SubBasin ID Peak Flow (cfs) 
PJ33B 383.9 
PJ37 43.2 
PJ38 16.9 
PJ4A 476.5 
PJ4B 474 
PJ5 8.5 

PJ6A 466.8 
PJ6B 464.7 
PJ6C 460.1 
PJ6D 26.1 
PJ9 9.6 
PR1 476.1 

PR11A 430.8 
PR11B 2.7 
PR13B 1.5 
PR14A 23.4 
PR14B 24.6 
PR15A 0.3 
PR15B 1.3 
PR15C 0.7 
PR15D 0.7 
PR16 0.3 
PR21 21.8 

PR22A 410.5 
PR22B 2.9 
PR23 16.8 

PR24A 402.5 
PR24B 398.4 
PR24C 1 
PR24D 3.8 
PR24E 1.7 
PR24F 2.9 
PR24G 3.8 
PR25 1 

PR25A 39.8 
PR27 38.2 
PR28 37.2 
PR29 9.1 

PR30A 394.2 
PR30B 2.4 
PR31 31 
PR32 2.3 

PR33A 383.8 
PR33B 383.1 
PR33C 6.8 
PR33D 2.3 
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  SubBasin ID Peak Flow (cfs) 
PR37A 42 
PR37B 43.1 
PR38 12.4 
PR4A 473.3 
PR4B 466 
PR5 4.8 

PR6A 463.7 
PR6B 459.8 
PR6C 3.5 
PR6D 9.6 
PR6E 434.2 
PR6F 26 
PR9 7 

PRD15 15.6 
PRD16 13.2 
PSB1 0.8 
PSB2 0.3 

PSB2P 2.5 
PSB3 3.3 

  SubBasin ID Peak Flow (cfs) 
PSB4 0.5 
PSB5 0.6 
PSB6 4.7 
PSB7 2.2 
PSJ1 3 
PSJ2 3.4 
PSR1 2.5 

PSR2A 3.3 
PSR2B 0.5 
PTB1 0.6 
PTB2 0.3 
PTB3 13.7 
PTB4 9.4 

PTB4P 0.3 
PTB5 7.2 

PTB5P 1.3 
PTB6 6.9 
PTB7 4.1 
PTB8 11.2 

  SubBasin ID Peak Flow (cfs) 
PTB8P 0.3 
PTD1 15.1 

PTJ1A 15.1 
PTJ1B 15 
PTJ3 14.9 

PTJ5A 13 
PTJ5B 1.6 
PTJ6 6.9 

PTR1A 15 
PTR1B 1.6 
PTR1C 14.9 
PTR3 4.1 
PTR5 6.9 
PTR6 0.3 

 

 
Table 6-4: Natural Conveyance Segment Peak Flow Comparison 

Drainageway Segment 
ID Tributary Area (sq mi) Peak Flow (cfs) 

Percent 
Change 

Existing Mitigation Existing Mitigation Existing Mitigation 
Mitigation 
vs Existing 

MOA 
Classification 

PSR1 PSR1 0.1 0.15 2.8 2.5 -11% Stream 
PR1 PR1 3.36 3.36 409 476 16% Stream 

PR4A PR4A 3.21 3.2 408 473 16% Drainageway 
PR5 PR5 0.054 0.054 4.8 4.8 0% Stream 

PR4B PR4B 3.11 3.11 405 466 15% Stream 
PR6A PR6A 3.03 3.04 405 464 15% Stream 
PR6B PR6B 2.98 2.98 403 460 14% Drainageway 
PR6F PR6F 0.45 0.45 10.8 26 141%1 Drainageway 
PR16 PR16 0.07 0.07 0.3 0.3 0% Drainageway 

PR15A PR15A 0.04 0.04 0.4 0.3 -25% Drainageway 
PR15C PR15C 0.10 0.10 0.6 0.7 17% Drainageway 
PR6E PR6E 2.53 2.53 395 434 10% Drainageway 

PR11B PR11B 0.176 0.624 3.2 2.7 -16% Drainageway 
PR11A PR11A 2.29 1.84 391 431 10% Stream 
PR13B PR13B 0.058 diversion 1.5 1.5 0% Drainageway 
PR22A PR22A 2.13 0.96 372 411 10% Drainageway 
PR22B PR22A 2.00 0.96 372 411 10% Stream 
PR22C PR22B 0.128 diversion 2.9 2.9 0% Drainageway 
PR24B PR24G 0.246 diversion 5.4 3.8 -30% Drainageway 

Drainageway Segment 
ID Tributary Area (sq mi) Peak Flow (cfs) 

Percent 
Change 

Existing Mitigation Existing Mitigation Existing Mitigation 
Mitigation 
vs Existing 

MOA 
Classification 

PR24D PR24D 0.173 diversion 3.8 3.8 0% Stream 
PR24A PR24A 1.15 0.80 361 403 11% Stream 
PR24C PR25 0.18 0.19 0.9 1.0 11% Stream 
PR26 PR30A 0.98 0.73 358 394 10% Drainageway 
PR27 PR33A 0.58 0.64 350 384 10% Drainageway 

PTR1A PTR1A 0.36 0.36 8.6 15 74%1 Stream 
PTR1B PTR1B 0.27 0.27 1.1 1.6 45%1 Stream 
PTR5 PTR6 0.13 0.06 0.4 0.3 -25% Stream 

1 Measures to reduce peak flows for these segments are not included because of the geographic conditions preclude siting 
of practical regional detention ponds.
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Figure 6-2: Mitigation Model Configuration 
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Figure 6-3: Mitigation Model Connectivity 
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Figure 6-4: Drainageway Peak Flow Comparison Segments 
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7.0 SOLUTIONS 
Solutions for existing and anticipated future drainage-related problems within the Potter Creek 
Watershed Drainage Planning Area are presented in four categories.  The four mitigation categories 
are:   

1. Runoff controls for all new development  
2. Protection of streams and drainageways via buffers and easements 
3. Upgrading deficient existing drainage infrastructure 
4. Implementing future drainage infrastructure and controls as development occurs 

7.1 Controls for New and Re-Development 
Development of the natural landscape affects runoff by replacing permeable land with homes, 
streets, and landscaping.  Development on the Hillside is changing, resulting in greater areas of 
impervious surfaces and larger areas cleared for landscaping.  The greater the percentage of land 
conversion to impermeable surfaces, the greater the potential for increased runoff.  In addition, 
removal of vegetation and excavation that intercepts groundwater has the potential to cause winter 
icing problems.  Reducing the amount of runoff from new development decreases the cost of 
downstream conveyance systems and helps protect water quality.  Runoff and icing controls are 
recommended for all new development on the Hillside including individual lots and subdivisions.   

Individual Lot Controls 

This category of controls includes simple, practical measures to reduce runoff from each individual 
lot in a new subdivision, infill project, or redevelopment project.  Table 7-1 presents a tabular 
summary of individual lot runoff controls.  Figure 7-1 graphically summarizes recommended runoff 
controls for individual lots.  Adopting, enforcing, and maintaining these controls will help reduce 
future increases in runoff on the Hillside and the corresponding cost of constructing downstream  
drainage systems.   
 

Table 7-1: Summary of Individual Lot Runoff Controls 
Controls Requirements  

Rain gardens / 
infiltration galleries 

 Require a minimum of ½ of all roof surface area drain to rain gardens / 
infiltration galleries designed for full capture of a single 10-year rainfall event. 

 Encourage full roof capture 
Porous paving  Require porous paving for all vehicle storage areas 
Site grading  Encourage site grading such as terracing that slows runoff and avoids 

concentrating flows 
Driveway runoff control  Require all driveway surfaces to drain to pervious areas 
Site landscaping8  Require 20% retention of native vegetation on medium lots (1/3 acre – 1 

acre), 50% retention on large lots (>1 acre) 
 Encourage maximum retention of native vegetation on lots 

Sump pump discharge 
control 

 Require sump pumps discharge to pervious areas 

                                                 
8 An equivalent amount of native vegetation would need to be retained for cluster developments based on prorating of the 
lot densities allowed for traditional development methods.    

 

Figure 7-1: Individual Lot Runoff Controls 
 

 
Subdivision Controls 

This category of controls includes measures to reduce runoff and/or icing within a new subdivision’s 
network of streets and rights-of-ways.  Table 7-2 summarizes these controls.  Figure 7-2 presents 
areas of groundwater discharge within the Pilot Watershed Drainage planning area.  As presented in 
Table 7-2, it is recommended that construction of roads not be allowed in these areas or that special 
construction be used.  In addition, numerous wetlands are located within the pilot watershed 
planning area and several areas have been recently designated as pending wetlands.  Figure 7-3 
presents these wetland areas along with the most current wetland classification according to the 
MOA Wetlands Plan.  Developers considering constructing in these areas will need to verify the need 
for a 404 Permit from the US Army Corps of Engineers.   
Table 7-2: Summary of Subdivision Runoff Controls 

Controls Requirements  
Drainage systems  Encourage use of grassed swales and natural drainageways 
  Require elevated ditch culverts (invert 6” above ditch flow line) 
  Require adherence to watershed drainage plan 

Road design 
 Do not allow construction of roads in groundwater discharge areas (shown 

in Figure 6-2) 
  Require special roadway design for areas of high groundwater 
  Culvert crossings designed to minimize icing (see Figure 6-5 for concepts) 
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Figure 7-2: Areas of Groundwater Discharge (Source: MOA WMS 2007) 
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Figure 7-3: Wetlands (Source: MOA Planning and MOA WMS 2007; pending wetlands are areas having hydric soils but the presence of wetlands has yet to be verified) 
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7.2 Stream Setbacks and Drainageway Easements 
It is recommended that stream setbacks and drainage maintenance easements be secured for all 
drainageways within the Potter Creek Watershed Drainage Planning area.  The recommended 
setback and easement system is as follows and depicted in Figure 7-4: 

Setbacks (an area along a stream, wetland or water body in which no disturbance is permitted 
except as specifically allowed) 

 25 feet both sides of centerline along perennial streams.  Perennial streams are defined as a 
watercourse perennially or intermittently conveying water resulting from a single storm 
event and not solely the result of constructed subsurface drainage (piped storm drainage 
systems).   

 50 feet both sides of ordinary high water along main stem streams.  Main stem streams are 
defined as stream segments from the downstream discharge point to the farthest upstream 
point in the stream network according to current MOA stream mapping. 

Easements (a dedicated easement along a stream, wetland or water body that allows 
maintenance and provides protection for fish and wildlife habitat) 

 10 feet both sides of ephemeral drainageways and drainage ditches.  These features are 
defined as a watercourse that currently conveys storm water flows or will likely convey storm 
water flows in the future.  These features typically convey flow only in direct response to 
storm water runoff and for a limited duration.   

Figure 7-4 graphically presents the recommended stream setbacks and drainage easements within 
the Pilot Watershed Drainage planning area.  The stream setbacks and drainage easements could be 
secured by enforcing Anchorage Municipal Code (AMC) 21.80.040 Stream Maintenance and 
Protection Easements that require dedication at platting for new subdivided parcels.  This plan did 
not evaluate the need for purchase of setbacks or easements located in existing developments.  
Should it be determined in the future that these should be acquired; the associated costs would be 
included in the regional costs used to determine drainage fees.   

7.3 Existing System Upgrades 
Mitigation measures have been developed for all existing drainage features lacking sufficient 
capacity to convey flows under full-build out conditions.  These mitigation measures have been 
assigned a high, medium, or low priority ranking.  High-priority measures are those designed to 
mitigate reported existing drainage-related problems or mitigation measures designed to replace 
severely undersized systems.  Medium- and low-priority measures are those designed to replace 
undersized systems in areas where major drainage-related problems are not currently reported.  
Concept-level costs have also been assigned to each mitigation measure.  The costs include 20% for 
administration and engineering and 30% contingency.  These costs would be refined during 
preliminary and final design of the mitigation measures.  Appendix 3.0 presents cost analysis 
information.   

A total of 109 mitigation measures have been developed to replace deficient existing drainage 
features with a total estimated construction cost of $1,459,000.  The measures include replacement 
of undersized culverts, placement of culverts and construction of ditches in locations where these 

features are currently missing.  The mitigation measures presented in this planning document are 
concept-level only.  Minimum culvert size is recommended in this plan as 18 inches in diameter.  
This minimum diameter will help reduce clogging and icing.  The standard ditch cross-section used 
in this plan is triangular in shape, is 2.5 feet deep, and has 2:1 side slopes.  Construction of these 
drainage features will require preliminary and final design.  Engineering design of the proposed new 
ditches and culverts should include an analysis to determine if anticipated velocities would likely 
cause erosion.  Should this analysis indicate a potential for erosion, control measures such as 
armoring (bed lining) and/or check structures should be included in the design.  In addition, 
glaciation has been a major problem within the pilot watershed.  All new or replacement culverts 
located in areas of known icing problems and in groundwater discharge zones have been identified as 
including icing-reduction designs as shown in Figure 7-5.   

Of the recommended existing system upgrades, 45 upgrades are ranking high priority (total 
estimated construction cost $608,800), 30 upgrades are ranked medium priority ($273,500), and 34 
upgrades are ranked low priority ($576,700).  It should be noted that the concept-level cost 
estimates include a contingency but do not include any costs associated with additional design 
features for new or replacement ditches that will require lining and/or check structures to reduce 
erosion potential nor do the concept-level cost estimates include increased costs associated with 
construction of ditch segments located in narrow rights-of-way such as a concrete-lined rectangular 
section.   

Table 7-3 presents a summary of all recommended existing system upgrades including the subbasin 
location, unique feature ID, estimated construction cost, design flows of each feature, and priority 
ranking.  Figure 7-6 graphically presents the location of each existing system upgrade within the 
Potter Creek Watershed.  High priority ranked mitigation measures are shown in red, medium in 
green, and low in yellow.  Culvert replacements requiring special icing reduction design are identified 
using a red-cross symbol.  A large-format map located in the pocket of this plan also presents 
recommended existing system upgrades.                                          .    
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Figure 7-4: Recommended Stream Setbacks and Drainage Easements (Source for stream segments: MOA WMS 2007)  
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Figure 7-5: Culvert Crossing Concepts to Reduce Icing Potential  

Conceptual Underflow Design for Low-Flow Culvert Crossings 
 

Conceptual Design for High-Flow Culvert Crossings 
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Table 7-3: Summary of Recommended Existing System Upgrades 
Priority 

Location Element ID Existing Feature Existing Capacity (cfs) Design Flow (cfs) Mitigation Description Costs1 
Low Medium High 

PB7 PB7_A missing ditch NA2 <1 317 lf ditch: triangular section, 2:1 SS, 2.5' deep $11,236 X    
  PB7_B missing driveway culvert NA <1 18" cmp, L=12' $1,620 X    
  PB7_C missing ditch NA <1 716 lf ditch: triangular section, 2:1 SS, 2.5' deep $25,379   X   
  PB7_D missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PB7_E missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PB7_F crushed driveway culvert 0 2.5 18" cmp, L=12' $1,620    X 
  PB7_G intermittent ditch 0 6 352 lf ditch: triangular section, 2:1 SS, 2.5' deep $12,477    X 
  PB7_H crushed road culvert 0 7.5 18" cmp, L=24', icing underflow design $14,326    X 

PB8 PB8_A missing ditch NA 1.8 615 lf ditch: triangular section, 2:1 SS, 2.5' deep $21,799 X    
  PB8_B missing driveway culvert NA 1.8 18" cmp, L=12' $1,620 X    
  PB8_C missing driveway culvert NA 1.8 18" cmp, L=12' $1,620 X    

  PB8_D missing driveway culvert NA 1.8 18" cmp, L=12' $1,620 X    
PB9 PB9_A missing ditch NA 1.4 614 lf ditch: triangular section, 2:1 SS, 2.5' deep $21,763 X    

 PB9_B missing road culvert NA 1.4 18" cmp, L=24' $3,240 X    
PB10 PB10_A 18" driveway culvert 4.8 5.6 18" cmp, L=12' $1,620  X   

  PB10_B 18" driveway culvert 4.8 6.3 18" cmp, L=12' $1,620   X   
  PB10_C missing driveway culvert NA 5.3 18" cmp, L=12' $1,620    X 
  PB10_D missing driveway culvert NA 5.3 18" cmp, L=12' $1,620    X 
  PB10_E missing road culvert NA 5.3 18" cmp, L=24' $3,240    X 
  PB10_F missing ditch NA 3.5 729 lf ditch: triangular section, 2:1 SS, 2.5' deep $25,839 X    
  PB10_G missing road culvert NA 3.5 18" cmp, L=24' $3,240 X    
  PB10_H1 missing driveway culvert NA 3.5 18" cmp, L=12' $1,620 X    
  PB10_H2 missing driveway culvert NA 0.8 18" cmp, L=12' $1,620 X    
  PB10_I missing ditch NA 5.3 627 lf ditch: triangular section, 2:1 SS, 2.5' deep $22,224    X 
  PB10_J 18" driveway culvert 2.4 7.0 18" cmp, L=12' $1,620    X 
  PB10_K existing road ditch 0 7.0 250 lf ditch: triangular section, 2:1 SS, 2.5' deep $8,861    X 
  PB10_L 18" driveway culvert 4.8 7.0 18" cmp, L=12' $1,620    X 

PB11 PB11_A missing driveway culvert NA <2 18" cmp, L=12' $1,620 X    
  PB11_B1 slump/erosion  0 0.3 retaining wall  $50,000    X 
  PB11_B2 missing ditch (slump) 0 0.3 292 lf ditch: triangular section, 2:1 SS, 2.5' deep $10,350    X 

  PB11_C 
sump area/missing ditch (extg 
partially crushed 18" cmp) <2 4.8 18" cmp, L=12' $1,620    X 

  PB11_D sump area/missing ditch NA 4.8 304 lf ditch: triangular section, 2:1 SS, 2.5' deep $10,775    X 
  PB11_E sump area/missing ditch NA 4.8 18" cmp, L=24' $3,240    X 

PB12 PB12_A1 missing ditch 0 2.7 1050 lf ditch: triangular section, 2:1 SS, 2.5' deep $37,217 X    
  PB12_A2 missing ditch 0 2.7 680 lf ditch: triangular section, 2:1 SS, 2.5' deep $24,103    X 
  PB12_B slump/erosion/missing ditch  0 NA Bank stabilization  $70,000    X 
  PB12_C missing driveway culvert 0 2.7 18" cmp, L=12' $1,620    X 

  PB12_D missing road culvert 0 2.7 18" cmp, L=24' $3,240    X 
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Priority 
Location Element ID Existing Feature Existing Capacity (cfs) Design Flow (cfs) Mitigation Description Costs1 

Low Medium High 
PB13 PB13_A undersized culvert 0.2 5.6 18" cmp, L=12' $1,620    X 

  PB13_C undersized (frozen) culvert 0 10.5 24" cmp, L=24', icing underflow design $14,326    X 

  PB13_D no defined ditch - wetlands 0 10.5 
323 lf ditch: triangular section, 2:1 SS, 2.5' deep 
(located in wetland, special design/permits required) $11,449    X 

PB14 PB14_A icing problem 0 1 268 lf ditch: triangular section, 2:1 SS, 2.5' deep $9,499    X 
  PB14_B missing road culvert 0 1 18" cmp, L=24' $3,240    X 

PB15 PB15_A1 missing ditch NA 0.4 784 lf ditch: triangular section, 2:1 SS, 2.5' deep $27,789    X 
  PB15_A2 missing ditch NA 0.9 657 lf ditch: triangular section, 2:1 SS, 2.5' deep $23,287    X 

  PB15_C missing road culvert NA 5.7 18" cmp, L=24', icing underflow design $14,326    X 
  PB15_D missing ditch NA 3.7 219 lf ditch: triangular section, 2:1 SS, 2.5' deep $7,762    X 
  PB15_E missing driveway culvert NA 3.7 18" cmp, L=12' $1,620    X 
  PB15_F missing driveway culvert NA 3.7 18" cmp, L=12' $1,620    X 
  PB15_G missing ditch NA 3.1 1516 lf ditch: triangular section, 2:1 SS, 2.5' deep $53,735 X    
  PB15_H missing driveway culvert NA 3.1 18" cmp, L=12' $1,620 X    
  PB15_I missing driveway culvert NA 3.1 18" cmp, L=12' $1,620 X    
  PB15_J missing driveway culvert NA 3.1 18" cmp, L=12' $1,620 X    

PB16 PB16_A missing ditch NA 2.6 652 lf ditch: triangular section, 2:1 SS, 2.5' deep $23,110   X 
  PB16_B missing ditch NA <1 1428 lf ditch: triangular section, 2:1 SS, 2.5' deep $50,615    X 

  PB16_C missing culvert NA 10.8 replace with 24" cmp, L=24', icing underflow design $14,326    X 
PB17 PB17_A missing ditch NA 7.2 790 lf ditch: triangular section, 2:1 SS, 2.5' deep $28,002   X   

  PB17_B missing road culvert NA 7.2 18" cmp. L=24', icing underflow design $14,326    X 
PB18 PB18_A missing ditch NA 0.7 353 lf ditch: triangular section, 2:1 SS, 2.5' deep $12,512    X 

  PB18_B missing road culvert NA 0.7 18" cmp, L=24' $3,240    X 
  PB18_C missing road culvert NA 0.7 18" cmp, L=24' $3,240    X 

PB19 PB19_A missing ditch NA 1.9 1071 lf ditch: triangular section, 2:1 SS, 2.5' deep $37,962 X    
PB20 PB20_A missing ditch NA 2.3 1199 lf ditch: triangular section, 2:1 SS, 2.5' deep $42,499 X    

  PB20_B missing road ditch NA <1 2059 lf ditch: triangular section, 2:1 SS, 2.5' deep $72,981 X    
  PB20_C missing driveway culvert NA <1 18" cmp, L=12' $1,620 X    
  PB20_D missing driveway culvert NA <1 18" cmp, L=12' $1,620 X    
  PB20_E missing driveway culvert NA <1 18" cmp, L=12' $1,620 X    
  PB20_F missing driveway culvert NA <1 18" cmp, L=12' $1,620 X    
  PB20_G missing driveway culvert NA <1 18" cmp, L=12' $1,620 X    

PB24 PB24_A missing ditch NA 3.2 640 lf ditch: triangular section, 2:1 SS, 2.5' deep $22,685    X 
  PB24_B missing road culvert NA 9.6 18" cmp, L=24', icing underflow design $14,326    X 
  PB24_C missing road culvert NA 6.5 18" cmp, L=24', icing underflow design $14,326    X 
  PB24_D missing road culvert NA 11.4 24" cmp, L=24', icing underflow design $14,326    X 
  PB24_E missing ditch NA 6.5 993 lf ditch: triangular section, 2:1 SS, 2.5' deep $35,197    X 

BP37 PB37_B missing road ditch NA <1 1997 lf ditch: triangular section, 2:1 SS, 2.5' deep $70,784 X    
  PB37_D missing road culvert NA <1 18" cmp, L=24' $3,240 X    

PTB3 PTB3_A undersized road culvert 9.9 13.7 24" cmp, L=24' $3,960 X    
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Priority 
Location Element ID Existing Feature Existing Capacity (cfs) Design Flow (cfs) Mitigation Description Costs1 

Low Medium High 
  PTB3_B missing road culvert NA 4.1 18" cmp, L=24' $3,240   X   
  PTB3_C missing road ditch NA 5.5 117 lf ditch: triangular section, 2:1 SS, 2.5' deep $4,147   X   

PTB4 PTB4_A missing driveway culvert NA 2.4 18" cmp, L=12' $1,620   X   
  PTB4_C missing ditch NA 4.8 1248 lf ditch: triangular section, 2:1 SS, 2.5' deep $44,235   X   
  PTB4_D missing road culvert NA 4.8 18" cmp, L=24' $3,240   X   

PTB5 PTB5_A driveway culvert (flooding) 9.9 0.45 18" cmp, L=12', icing underflow design $14,326    X 
  PTB5_B road culvert (flooding/icing) 12.6 0.45 18" cmp, L=24', icing underflow design $14,326    X 
  PTB5_C missing ditch NA 7.4 1591 lf ditch: triangular section, 2:1 SS, 2.5' deep $56,393 X    
  PTB5_D missing road culvert NA 6.3 18" cmp, L=24' $3,240 X    

PTB6 PTB6_A buried driveway culvert 0 3.5 18" cmp, L=12' $1,620 X    
  PTB6_B missing/intermittent ditch 0 3.5 858 lf ditch: triangular section, 2:1 SS, 2.5' deep $30,412 X    

PSB5 PSB5_A missing road culvert 0 99/1246 72" x 44" cmp arch, L=24'  $04    X 
PTB7 PTB7_A missing ditch NA 1.0 634 lf ditch: triangular section, 2:1 SS, 2.5' deep $22,472   X   

  PTB7_A1 missing road culvert NA 2.1 18" cmp, L=24' $3,240   X   
  PTB7_A2 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   
  PTB7_B missing ditch NA <1 1590 lf ditch: triangular section, 2:1 SS, 2.5' deep $56,358   X   
  PTB7_B1 missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PTB7_B2 missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PTB7_B3 missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PTB7_B4 missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PTB7_B5 missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PTB7_B6 missing driveway culvert NA <1 18" cmp, L=12' $1,620   X   
  PTB7_B7 missing road culvert NA <1 18" cmp, L=24' $3,240   X   

  PTB7_C missing ditch NA 2.1 1342 lf ditch: triangular section, 2:1 SS, 2.5' deep $47,567   X   
  PTB7_C1 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   
  PTB7_C2 missing road culvert NA 2.1 18" cmp, L=24' $3,240   X   
  PTB7_C3 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   
  PTB7_C4 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   
  PTB7_C5 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   
  PTB7_C6 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   
  PTB7_C7 missing driveway culvert NA 2.1 18" cmp, L=12' $1,620   X   

PTB8 PTB8_A missing ditch NA 2.1 1445 lf ditch: triangular section, 2:1 SS, 2.5' deep $51,218 X     
1 Includes 20% for administration and engineering and 30% contingency 
2 NA indicates not applicable for estimated existing capacity for missing drainage features 
3 <1 indicates that the tributary area for the drainage features is a very small, localized area 
4 No costs because this feature was recommended in the Little Rabbit/Little Survival Pilot Watershed DrainagePlan 
5 Flow following construction of proposed upstream regional storm water detention facility 
6 99 cfs if the recommended controls presented in the Pilot Watershed Drainage Plan for the Little Rabbit Creek and Little Survival Creek Watersheds are implemented but no new culvert is installed in Pilot Plan subbasin LSB8. 144 cfs if no Pilot 
Plan controls and no culvert in subbasin LSB8 is constructed. 
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Figure 7-6: Recommended Existing System Upgrades  
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7.4 Future Controls 
Regional controls have been developed to mitigate drainage impacts resulting from future 
development.  Controls include storm water detention and water quality ponds, native wetland 
storm water detention and quality facilities, stream protection zones, roadside ditches, and culverts.  
Many of these measures were located based on future road locations recommended in the Hillside 
District Plan.  The concept of these measures still remains valid even if the locations of the future 
roads are modified.  The impacted measure would, however, require refinement based on the new 
road layout.  In addition, the concept-level wetland detention facilities shown in this plan will need 
careful preliminary and final design to ensure system adequacy under the recommended release rate.  
The regional controls for future development do not have a priority ranking because they are all 
considered vital to the health of the watershed and it is therefore recommended that all of the 
measures be implemented as development occurs.  Total regional cost for these recommended 
measures is $4,104,600.   

The proposed detention ponds presented in this planning document are based on a maximum release 
rate resulting from the 10-year existing land use conditions.  For planning purposes, the concept-
level ponds were sized based on a square construction size, maximum water depth of five feet, and 
4:1 side slopes.  It should be noted that it is not recommended that the ponds be constructed in a 
square shape.  As a result, preliminary and final design of these ponds will likely result in storage 
volumes that differ from those reported in this section because of the unique pond shapes allowed by 
each location.  It is recommended that the ponds include water quality features, landscaping and 
site design to enhance aesthetics, and outlet structures designed to release storm water at maximum 
rates defined by a range of rainfall events – the one-, two-, and five-year events in addition to the 
10-year release rate reported in this section.  It should be further noted that all mitigation drainage 
features were sized based on construction of all regional systems.  As a result, all features located 
downstream of a recommended pond would need to be resized should that feature not ever be 
constructed.  Table 7-4 presents a concept-level design summary of these storm water detention 
ponds.  Figure 7-7 show the locations of these ponds.  An ponds located within wetlands and along 
streams would require a United States Army Corps of Engineers 404 permit.  Environmental 
conditions may require additional permitting.   

Four subbasins located in the upper portion of the Potter Creek Valley floor contain stream 
protection zones.  These zones were developed to protect sensitive stream segments from changes in 
runoff.  Stream protection zones are recommended for these areas because the close proximity of 
stream segments and topography preclude the use of regional controls.  New development located in 
these stream protection zones would be required to provide onsite controls designed to limit runoff 
to existing conditions.   
Table 7-4: Detention Pond Summary  

Location ID 
Max 

Release 
(cfs) 

Storage 
(ac-ft) 

Configuration Cost1 Location 

PB22 PB22P 2.9 4.6 
158' x 158' (0.44 acre surface area), 
4.6 feet deep, 4:1SS 

$271,500 
Offline2 in 
pending wetland 

PSB2 PSB2P 2.8 3.4 
33' x 33' (0.025 acre surface area), 
3.4 feet deep, 4:1 SS 

$48,000 
On stream in 
pending wetland 

Location ID 
Max 

Release 
(cfs) 

Storage 
(ac-ft) 

Configuration Cost1 Location 

PB5 PB5P 5 4 
37' x 37' (0.03 acre surface area), 4 
feet deep, 4:1 SS 

$76,500 On stream 

PB13 PB13P 3.2 3.8 
282' x 282' (1.6 acre surface area), 
4.2 feet deep, 4:1 SS 

$642,000 
Offline2 in 
pending wetland 

PB15 PB15P1 0.6 4 
132' x 132' (0.4 acre surface area), 4 
feet deep, 4:1 SS 

$201,000 
On drainageway 
in pending 
wetland 

PB15 PB15P2 0.4 3 
124' x 124' (0.4 acre surface area), 3 
feet deep, 4:1 SS 

$147,000 On drainageway 

PB17 PB17P 0.3 4.6 
136' x 136' (0.43 acre surface area), 
4.6 feet deep, 4:1 SS 

$228,000 On drainageway 

PB2 PB2P 0.2 3.2 
125' x 125' (0.36 acre surface area), 
3.2 feet deep, 4:1 SS 

$174,000 Offline2 

PB26 PB26P 0.9 4.2 
133' x 133' (0.41 acre surface area), 
4.2 feet deep, 4:1 SS 

$183,000 
On stream in 
unclassified 
wetland 

PTB4 PTB4P 0.4 3.1 
174' x 174' (0.7 acre surface area), 
3.1 feet deep, 4:1 SS 

$261,000 Offline2 

PTB5 PTB5P 1.1 4.4 
156' x 156' (0.56 acre surface area), 
4.4 feet deep, 4:1 SS 

$250,500 
Offline 2, 
adjacent to 
MOA streams 

PTB8 PTB8P 0.2 3.1 
174' x 174' (0.7 acre surface area), 
3.1 feet deep, 4:1 SS 

$270,000 Offline2 

1 Includes 20% administrative and engineering costs and 30% contingency 

2 Not located along a stream or drainageway 

Concept-level costs have been assigned to each of the future regional controls.   The costs include 
20% for administration and engineering and 30% contingency.  These costs would be refined during 
preliminary and final design of the mitigation measures.  Appendix 3.0 presents cost analysis 
information.  Table 7-5 presents a summary of the regional controls recommended to mitigate 
impacts on drainage from future development.   As mentioned in Section 7.3 Existing System 
Upgrades, glaciation has been a major problem within the Hillside District Planning area.  It is 
therefore recommended that all new culvert crossings located in high-icing potential areas (known 
icing problem areas and ground water discharge zones) include mitigation measures such as 
presented conceptually in Figure 7-5 to reduce icing potential.  These culverts requiring special icing 
reduction design are identified in Table 7-5 and shown on Figure 7-7.  The standard ditch cross-
section used in this plan is triangular in shape, is 2.5 feet deep, and has 2:1 side slopes.  Construction 
of these drainage features will require preliminary and final design.  Engineering design of the 
proposed new ditches and culverts should include an analysis to determine if anticipated velocities 
would likely cause erosion.  Should this analysis indicate a potential for erosion, control measures 
such as armoring (bed lining) and/or check structures should be included in the design.   
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Figure 7-7 graphically presents the recommended regional controls for future development within 
the entire pilot watershed.  A large format map located in the back pocket of this plan also presents 
the recommended regional controls for future development.   
 
Table 7-5: Summary of Recommended Regional Controls for Future Development 

Location 
Element 

ID 
Feature 

Design 
Flow 
(cfs) 

Feature Description Cost1 

PSB1 PSB1_A ditch 2.4 2046 lf ditch: triangular section, 2:1 SS, 2.5' deep $72,520 

 PSB1_C ditch 0.1 732 lf ditch: triangular section, 2:1 SS, 2.5' deep $25,946 

 PSB1_D road culvert 0.1 18" cmp, L=24', icing underflow design  $14,326 

 PSB1_E ditch <12 612 lf ditch: triangular section, 2:1 SS, 2.5' deep $21,692 

 PSB1_F road culvert <1 18" cmp, L=24', icing underflow design  $14,326  

 PSB1_G road culvert <1 18" cmp, L=24', icing underflow design  $14,326 

PSB2 PSB2_A ditch 0.5 454 lf ditch: triangular section, 2:1 SS, 2.5’ deep $16,092 

PSB4 PSB4_A ditch 0.5 2116 lf ditch: triangular section, 2:1 SS, 2.5' deep $75,002 

PSB6 PSB6_A ditch 1.4 914 lf ditch: triangular section, 2:1 SS, 2.5' deep $32,397 

 PSB6_B ditch 1.4 18" cmp, L=24' $3,240 

PB13 PB13_A ditch 2 2297 lf ditch: triangular section, 2:1 SS, 2.5' deep $81,417 

 PB13_B road culvert <1 18" cmp, L=24' $3,240 

 PB13_C road culvert 1.5 
(D21) 

18" cmp, L=24' $3,240 

 PB13_D road culvert <1 18" cmp, L=24' $3,240 

 PB13_E road culvert <1 18" cmp, L=24' $3,240 

 PB13_F road culvert <1 18" cmp, L=24' $3,240 

PB14 PB14_A ditch 24.7 902 lf ditch: triangular section, 2:1 SS, 2.5' deep $31,971 

 PB14_B road culvert 24.7 18" cmp, L=24' $3,240 

PB15 PB15_A1 ditch 2.3 1451 lf ditch: triangular section, 2:1 SS, 2.5' deep $51,431 

 PB15_A2 ditch 2.3 1441 lf ditch: triangular section, 2:1 SS, 2.5' deep $51,076 

 PB15_B road culvert 7.6 18" cmp, L=24' $3,240 

PB16 PB16_A ditch 1.3 838 lf ditch: triangular section, 2:1 SS, 2.5' deep $29,703 

 PB16_B road culvert 1.3 18" cmp, L=24' $3,240 

 PB16_C ditch <1 1141 lf ditch: triangular section, 2:1 SS, 2.5' deep $40,443 

PB21 PB21_A ditch 23.4 1578 lf ditch: triangular section, 2:1 SS, 2.5' deep $55,932 

 PB21_B Diversion3 1.5 18" cmp with orifice plate, L=24' $3,990 

PB23 PB23_A ditch 21.8 2407 lf ditch: triangular section, 2:1 SS, 2.5' deep $85,316 

 PB23_B road culvert 2.9 18" cmp, L=24' $3,240 

PB25 PB25_A ditch 38.8 709 lf ditch: triangular section, 2:1 SS, 2.5' deep $25,131 

 PB25_B diversion 4.1 18" cmp with orifice plate, L=24', icing design $15,076  

PB27 PB27_A ditch 39.8 845 lf ditch: triangular section, 2:1 SS, 2.’5 deep $29,951 

 PB27_B diversion 1.7 18” cmp with orifice plate, L=24’, icing design $15,076  

PB28 PB28_A ditch 38.2 1010 lf ditch: triangular section, 2:1 SS, 2.5' deep $35,799 

 PB28_B diversion 2.9 18" cmp with orifice plate, L=24', icing design $15,076   

PB29 PB29_A ditch 12.4 1553 lf ditch: triangular section, 2:1 SS, 2.5' deep $55,046 

 PB29_B diversion 3.8 18" cmp with orifice plate, L=24' $3,990 

PB31 PB31_A ditch 37.2 715 lf ditch: triangular section, 2:1 SS, 2.5' deep $25,343 

 PB31_B diversion 2.4 18" cmp with orifice plate, L=24' $3,990 

PB32 PB32_A ditch 9.1 1926 lf ditch: triangular section, 2:1 SS, 2.5' deep $68,267 

PB34 PB34_A ditch 37.8 2212 lf ditch: triangular section, 2:1 SS, 2.5' deep $78,404 

 PB34_B diversion 6.8 18" cmp with orifice plate, L=24' $3,990 

PB35 PB35_A ditch 4.6 836 lf ditch: triangular section, 2:1 SS, 2.5' deep $53,922 

 PB35_B diversion 1.2 18" cmp with orifice plate, L=24', icing design $15,076   

 PB35_C diversion 1.2 18" cmp with orifice plate, L=24', icing design $15,076   

PB36 PB36_A ditch 70.5 471 lf ditch: triangular section, 2:1 SS, 2.5' deep $16,695 

 PB36_B ditch 70.5 234 lf ditch: triangular section, 2:1 SS, 2.5' deep $8,294 

 PB36_C road culvert 384 128" x 83" cmp arch, L=24' $14,400 

PB37 PB37_A ditch 2.6 609 lf ditch: triangular section, 2:1 SS, 2.5' deep $21,586 

 PB37_C road culvert 2.6 18" cmp, L=24' $3,240 

PB38 PB38_A ditch 16.8 897 lf ditch: triangular section, 2:1 SS, 2.5' deep $31,794 

PTB4 PTB4_A ditch 2.8 935 lf ditch: triangular section, 2:1 SS, 2.5' deep $33,141 

 PTB4_B road culvert 2.8 18" cmp, L=24' $3,240 

 PTB4_C ditch 0.4 202 lf ditch: triangular section, 2:1 SS, 2.5' deep $7,160 

 PTB4_D road culvert 4.7 18" cmp, L=24' $3,240 
 

1 Costs include 20% administration and engineering costs and 30% contingency 

2 <1 indicates localized tributary area with likely peak flow less than 1 cfs 

3 Road culvert with orifice plate sized to divert ditch flow at design flow rate to existing natural drainageway segment 
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Figure 7-7: Recommended Regional Controls for Future Development – Full Watershed View  
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8.0 CONCLUSION  
This planning document presents recommended regional drainage improvements and controls within 
the Potter Creek Watershed.  Recommended solutions for existing and anticipated future drainage-
related problems within the watershed planning area are as follows:   

Runoff controls for all new development  

Runoff controls for both individual lots and on a subdivision basis are presented in Section 6.1 
Controls for New and Re-Development of this plan.  Adopting, enforcing, and maintaining these 
simple, practical controls will help reduce future increases in runoff within the watershed and the 
corresponding cost of constructing downstream drainage systems.   

Protection of streams and drainageways via setbacks and easements 

Streams and drainageways play a critical role in storm water quantity and quality control.  It is 
recommended that stream setbacks and drainage maintenance easements be secured for all 
drainageways within the study area.  The stream setbacks and drainage easements could be secured 
by enforcing Anchorage Municipal Code (AMC) 21.80.040 Stream Maintenance and Protection 
Easements that require dedication at platting for new subdivided parcels.  This plan did not 
evaluate the need for purchase of setbacks or easements located in existing developments.  Should it 
be determined in the future that these should be acquired; the associated costs would be included in 
the regional costs used to determine drainage fees.  Section 7.2 Stream Setbacks and Drainage 
Easements presents the recommended setback and easement system.   

Upgrading deficient existing drainage infrastructure 

This plan presents mitigation measures for all existing drainage features lacking sufficient capacity 
to convey flows under full-build out conditions.  The measures include replacement of undersized 
culverts, maintenance of existing ditches to increase conveyance capacity and construction of new 
ditches, culverts, and storm pipe systems.  A total of 109 mitigation measures have been developed 
to replace deficient existing drainage features with a total estimated concept-level construction cost 
of $1,459,000.  These mitigation measures have been assigned a high, medium, or low priority 
ranking.  High-priority measures are those designed to mitigate reported existing drainage-related 
problems or mitigation measures designed to replace severely undersized systems.  Medium- and 
low-priority measures are those designed to replace undersized systems in areas where major 
drainage-related problems are not currently reported.  Total estimated construction cost for high 
priority upgrades total $608,800, medium priority upgrades $273,500, and low priority upgrades 
$576,700.  Section 7.3 Existing System Upgrades presents these measures.  A large format map 
located in the back pocket of this plan also graphically presents the recommended existing system 
upgrades.   

Implementing future drainage infrastructure and controls as development occurs 

This plan presents regional controls to mitigate drainage impacts resulting from future development.  
Controls include storm water detention and water quality ponds, native wetland storm water 
detention and quality facilities, Stream Protection Zones, roadside ditches, and culverts.  This plan 
does not rank the regional controls for future development because they are all considered vital to 
the health of the watershed and it is therefore recommended that all of the measures be 
implemented as development occurs.  Concept-level construction costs for these measures are 

estimated to be $4,104,600.  Section 7.4 Future Controls presents these measures.   A large format 
map located in the back pocket of this plan also graphically presents the recommended regional 
controls for future development. 

What Does This Plan Do and What Does it Not Do? 

This plan defines concept-level locations, design criteria, and costs to construct regional controls 
required to adequately convey storm water through the watershed.  If implemented (including 
preliminary and final engineering design of all recommended improvements), the recommendations 
outlined in this planning document would provide adequate conveyance of storm water runoff from 
the very top of the watershed through to the bottom.  This plan would not, however, solve every 
reported drainage-related problem within the watershed.  Nor would it guarantee that all problems 
will be avoided in the future.  These additional localized and currently unforeseen drainage-related 
problems will require the future work of a new service area or drainage utility.    

What is Required for this Plan to Succeed? 

This plan in its entirety cannot come to fruition unless a new service area or drainage utility is 
created for the Hillside or watershed.  Table 8-1 summarizes the portions of the plan that could be 
implemented without establishment of a new management authority and those that would require 
this new entity.    
 
Table 8-1:  Plan Implementation 

Plan Element 
Does Not Require a 
New Management 

Structure 

Requires a New 
Management 

Structure 

Runoff controls for new development (single lot) X  

Runoff controls for new development 
(subdivisions) 

X  

Stream setbacks and drainage easements X  

Implement existing system upgrades  X 

Implement future drainage infrastructure and 
controls as develop occurs  X 

 

Implementation of this plan will require collection of fees within the watershed.  It is recommended 
that a rate study be prepared for this pilot watershed drainage study area.  The rate study would 
develop an equitable means of collecting monthly fees necessary to administer and implement this 
drainage plan and its associated recommended system upgrades and controls.   

In addition, this plan is meant to be a living document.  The watershed will not remain static.  As 
growth occurs, mitigation measures and control implemented, and construction costs change, the 
plan will become outdated.  As a result, it is recommended that the plan be revised every 3-5 years.    
Recommended updates include:  

 Revisiting the future land use assumptions to determine necessary changes to reflect current 
development patterns 
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 Including all completed capital improvement projects in the watershed model as they were 
constructed (which may differ from the concept-level designs in the original plan) to evaluate 
hydraulic impacts on the system  

 Update cost estimates based on current economic conditions 

 Include new mapping and aerial photography if available 

 Evaluate any recently reported drainage-related problems and develop associated mitigation 
measures  

 Revisit the ranking of recommended capital improvement projects 

 Revisit recommendations based on changes in funding, management, and maintenance 
mechanisms  

Reviewing the plan on a regular basis keeps the plan updated to current watershed conditions and 
creates a ‘living document’ that can be a powerful planning tool for managers and decision makers.   

Finally, it should be noted that runoff from Hillside District Plan watersheds often discharges to 
downstream drainage systems located within the ARDSA planning area.  It is therefore 
recommended that drainage plans be completed (or updated) for these receiving water drainage 
systems to ensure adequate conveyance of runoff through the MOA. 

What Can be Expected if the Plan is not Implemented? 

No single entity is currently responsible for managing drainage from the very top of each watershed 
on through to the bottom.  The majority of roads and associated drainage ditches are located in 
Service Areas, home owners associations, and ad hoc maintenance groups.  These entities do not 
have the planning, design, or funding capabilities or mechanisms required to identify and construct 
major drainage system upgrades.  These entities therefore have little control over solving persistent 
drainage-related problems caused by poorly designed or inadequate drainage facilities and cannot 
construct new or upgraded systems to control increased runoff from upstream development.  
Drainage is currently dealt with on a piece-meal fashion with subdivisions, homeowners and service 
area managers each attempting to convey runoff through or around their properties.  This informal 
approach has resulted in numerous drainage-related problems.  If this status quo remains, 
development will increase runoff to systems that already have problems and are not designed to 
convey increased flow.  Existing drainage-related problems will worsen and new problems will be 
created, particularly in the steeper, higher elevation areas of the Hillside.  In addition, new 
development would likely have to adhere to the draft MOA design criteria manual stipulations 
which would require extensive onsite controls to mitigate downstream impacts caused by runoff 
exceeding existing conditions.    

What Can be Expected if the Plan is Implemented? 

The recommendations presented in this plan together with the creation of a new service area or 
district utility and development of a rate study to collect fees provides a new management approach 
for the Hillside District.  This new management approach provides a watershed-wide, systematic 
way to manage drainage from the very top of the watershed on through to the bottom.  It would 
upgrade existing systems to eliminate existing drainage-related problems and require runoff controls 
on new development and implement regional controls to ensure that runoff from new development is 

adequately conveyed through the watershed.  It would collect fees in an equitable manner from 
those living within the watershed and provide a management framework capable of efficiently 
implementing these measures and dealing with ongoing drainage-related issues and unforeseen, 
localized problems.   
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