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City of Bend Master Plan 
 

Existing Problem Area Workshop 
 

January 9, 2007 
 
 
 
Summary of the five Highest Priority Existing Problem Drainage Sites: 
 
 
Westside Village Shopping Center and Bend Fire Station – Simpson and 14th – NE 
Corner: 

An old commercial development, this area sits over shallow pink tuft where 
infiltration does not appear to work.  In addition, catch basins are located away 
from the curb, allowing water to bypass existing drywells.  A cascading effect 
starts at Safeway, adds flows from Ray’s Foods, prior to inundating the fire 
station and, added flows from a storage facility, cause large volumes of water to 
flow into and through Nosler’s manufacturing plant. 
 

 Prioritization: 
Fire Life Safety – High; Property Damage – High; Visibility – High;  Priority 
Number 1. 
 

Franklin Underpass 
A low spot surrounded by a large amount of paving, this area floods readily 
during storms.  Dry wells are unable to keep up with the volume and this area  
floods during many storm events. 
 

 Prioritization: 
Fire Life Safety – High;  Property Damage – Low;  Visibility – High;  Priority 
Number 2. 

 
3rd St. Underpass  

Similar to Franklin St., 3rd Street is a low spot surrounded by a large impervious 
area, and floods easily during storm events.   

 
 Prioritization: 

Fire Life Safety – High;  Property Damage – Low;  Visibility – High;  Priority 
Number 3. 
 

Archie Briggs –  
Archie Briggs has a very steep roadway slope that collects water from an even 
steeper hillside.  The roadway in the lower areas is damaged from the large 
amount of water coming through the area.  Stormwater blocks one of the lanes of 
traffic and then leaves the uncurbed roadway to drain into residential property. 
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 Prioritization: 

Fire Life Safety – High;  Property Damage – Medium;  Visibility – Medium;  
Priority Number 4. 

 
Fairview Heights on Awbrey Butte: 

Both public and private stormwater combine to create this problem area.  A large 
part of Awbrey Butte drains to culverts and through residential sites, at one point 
entering peoples’ homes, prior to draining to the golf course below.  Easements 
are located throughout the development, and on the golf course.  However, they 
don’t line up well and water tends to go straight, detouring around some of the 
easements.   
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – High;  Other – 
High Liability;  Priority Number 5. 
 
Potential Solutions: 
Need to reduce debris load; 
Need to reduce speed of water; 
Some of the water passes through a 90 degree angle; 
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City of Bend Master Plan 
 

Existing Problem Area Workshop 
 

January 9, 2007 
 
 
Attendance:  Ollie Fick, Wendy Edde, Mike Miller, Kevin Ramsey, Mike Linkof, Cindy 
Hartman, Aaron Henson,  Jeff Nelson, Ela Whelan, Don Kliewer, Sarah Hubbard Gray, 
Jim Harrakas, Jon Rudders. 
 
This workshop was held to identify, specifically locate, and discuss the major stormwater 
problem areas in the City.  Most of these problems are flooding problems although water 
quality is an issue and sometimes contributes to the flooding problems. 
 
After listing all the problems, a process for prioritizing the problems was discussed and 
implemented.  Ten high priority sites were selected for field visits with the goal of 
developing conceptual solutions and planning level cost estimates for 5 sites.  Prioritized 
sites should include projects that may be completed this year.  Larger projects, such as a 
piping system for downtown, may not be completed for some time. 
 
Problems identified included: 
 

1. Westside Meadows (Wine Country): 
Shevlin Park Rd. at Shevlin Meadows Drive – Skyline Ranch Road and 
Chardonay - this project is already being addressed by the City and is off the table 
for this effort.  Costs for the resolution of this work will be provided to URS for 
inclusion in the master plan CIP. 

 
 Prioritization: 

Fire Life Safety – High; Property Damage – High; Visibility – High (still off the 
table for this project). 

 
2. Shevlin Ridge – same as above, not to be included in this effort. 

  
3. City Heights on Awbrey Butte: 

Property Damage issue,  
drill holes are plugged leaving nowhere for the drainage to go;  
private property erodes; 
flooding onto private property;  
erosion is causing the drill holes to plug;  
bark dust and debris erode, plugging the drill holes.   
Bark dust is primary contributor.   
Need a “bark is bad” campaign.   
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Need private property stabilization; education and code enforcement;  
about 70% of people participate in private fixes;  
a downstream pipe about 300 feet away could be connected to for overflow 

stormwater; 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – Low;  Priority 
Number 10. 
 
Potential Solutions: 
Stabilize the soil 
Provide code enforcement 
Add detention to the stormwater system 
Talk to landscapers about site stabilization techniques 
Homeowners Association might be helpful 
An existing pipe, about 300 ft. away, could be used to pipe away excess flows; 
 

4. Fairview Heights on Awbrey Butte: 
Public and private water combined; 
Parks and recreation own a trail; 
Awbrey Butte master plan is about 30 years old; 
Easements don’t line up in the development; 
City has easements all the way to the golf course, but drainage takes detours.   
Water moves from public to private and back to public ROW; 
Water goes through someone’s garage; 
The water eventually winds up at the golf course, for which there are easements; 
There is a large tributary area, about half of Awbrey Butte, that drains to this 

problem; 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – High;  Other – 
High Liability;  Priority Number 5. 
 
Potential Solutions: 
Need to reduce debris load; 
Need to reduce speed of water; 
Some of the water passes through a 90 degree angle; 
 

5. Neff at Pilot Butte School: 
School District – this problem is in the process of being resolve and is not to be 
included in this project. 
Runoff excessive. 
This problem is partially corrected. 
School is working at fixing the rest of the problem. 
This project not needed to be included in this effort. 
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6. Westside Village Shopping Center and Bend Fire Station – Simpson and 14th – 
NE Corner 
Shallow pink tuft in this area; 
Infiltration doesn’t appear to work; 
There were design problems with this development; 
The catch basins are located to far away from curb to receive water; 
This is an old commercial development; 
There is a cascading effect – Safeway drains to Simpson, that drains to Ray’s, that 
drains to the fire station and finally to Nosler. 
 

 Prioritization: 
Fire Life Safety – High; Property Damage – High; Visibility – High;  Priority 
Number 1. 
 

7. Greenwood Underpass – also number 8 and 20 – Underpasses; Greenwood, 
Franklin and 3rd St: 
UIC issue; 
Franklin – easy to pump; pump to Hill St., then to River. 
3rd Street – need tank and pump. 
Existing containment;  need second containment. 

 
 Prioritization: 

Fire Life Safety – High;  Property Damage – Low;  Visibility – High;  Priority 
Number 2&3. 

 
8. Franklin Underpass – See number 7 

 
9. Street at Mike’s Fence at Hayes St. 

Private Property issue. 
Consultant has been hired; property owners are working to fix. 
Not to be included in this project. 
 

10. Alley behind Ernestos 
Drill holes have failed.  
Private and public runoff overflowing drill holes. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – Low;   
 

11. Wall Street Downtown 
Business District 
Lots of flooding 
Minnesota and Wall – bigger problems 
Old system 
Piped system not adequate. 
Downspouts are major part of the problem 
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Basements used as detention. 
Existing piped system to River 
System surcharges. 
Tin Pan Alley 
Roof runoff biggest problem. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – Medium;  Visibility – High;   
 

 
12. 2nd and Lafayette 

See Number 10 above. 
 

13. 1st and Mission Linnen 
Older industrial area.  
Failing drill hole. 
No drainage. 
Lots of private drainage. 
  

14. Paula and Williamson; by St. Charles. 
Drill hole and drywells in pink rock;  system doesn’t handle runoff; 
Drain gets overpowered; 
East side of River 
1160 Paula, specific address, floods every time. 
Drainage system doesn’t work. 
Takes water eventually, just floods for awhile. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – Low; 
 

15. Virginia and Windermere 
Not included in this project. 
 

16. Revere between12th and 13th 
Flooding occurs in house. 
Not included in this project; City staff repairing. 

 
17. Deer Glen Park Apartments 

Behind sewage treatment plant on Brosterhouse 
High water 

 When developed will be a problem. 
 Not an issue for now. 
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18. Drake Road – high priority 
Off Harmon 
Infill development 
Low spot; 
Floods houses 
Located below river level; close to River. 
Basements flood. 
West side of Deschutes River; just past Newport Bridge;  
A couple of drill holes are failing 
Stormwater surcharges sewer 
Groundwater is high 
Drake west is a problem. 

 
 Prioritization: 

Fire Life Safety – Low;  Property Damage – High;  Visibility – Low;  Other – 
Powerful;  Priority Number 6. 

 
19. Shields – NW Crossing entryway. 

South of Shevlin Park 
Built in natural drainageway 
Dry wells are failing 
Low spots are a problem 
Wave action from traffic pushes water into houses 
Pink Rock area 
Area doesn’t drain 
Don’t include this problem at this time. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – High;  Other – 
Future Development may help;   
 

20. 3rd Street Underpass – see number 7 
 

21. Backstrom’s – at NE Thurston and Seward, at 2nd. 
All impervious; 
Impacts wastewater pump station 
Low spot 
Drill holes don’t work 
Drains from Revere to Seward down hill to Thurston. 
Stormwater coming from ODOT and Mall 

 5 drill holes, at lumberyard, don’t work. 
 Can’t maintain system 
 May be greater than 100 feet deep 
 Division St. works. 
 Option – pipe under railroad to West Division St. 

 Robertson drains across highway. 
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 Prioritization: 

Fire Life Safety – Low;  Property Damage – High;  Visibility – Medium; 
 

22. Wildcat 
1545 Skylark 
Cul de Sac 
Drill hole fills with boulders and rock. 
When maintained, system works. 
System doesn’t drain. 
Kids fill up and play in ponds. 
Mostly a maintenance issue. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – Medium;  Visibility – Low; 

 
23. Archie Briggs – both sides of River. 

East Side – Caddisfly Lane – not major problem 
Several spots are a problem. 
 East side problem not as sever as west side problem. 
 
Bigger problem on west side of river. 
Stormwater blocks lane 
Stormwater leaves roadway and goes to common area. 
Owned by Rimrock West 
Road way not curbed and is steep 

 
 Prioritization: 

Fire Life Safety – High;  Property Damage – Medium;  Visibility – Medium;  
Priority Number 4. 

 
24. Murray Road off Boyd Acres, Brian’s Cabinets 

Fuqua 
Property owners in compliance. 
No drainage. 
No curbing. 
Old County Road has been paved. 
Paved everything. 
10 acres of asphalt. 
Old industrial area. 

 
 Prioritization: 

Fire Life Safety – Low;  Property Damage – High;  Visibility – Low;  Other – 
Large employer;  Priority Number 9. 

 
25. First St., below Todd’s Crest; - off Mt. Washington. 
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Stormwater from homes empty to street, to 1st Avenue. 
Drainage takes out trail and garage. 
Todd’s Crest is private. 
Todd Crest flows to 1st and then to River via trail. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – Medium;  Visibility – Medium/Low; 
 

26. Reed Market and Tangle Wood, Arbor Wood 
Old area 
CIP issue 
No existing system 
Tangle Wood – failed drill hole 
Drainage from Reed Market 
No drainage system at Reed Market. 

 
 Prioritization: 

Fire Life Safety – Low;  Property Damage – Medium;  Visibility – Low;  Other – 
Single Property Issue. 

 
27. Glassow and Sumit 

Summit – 12th St. 
Floods a house. 
Old System. 
Drains into house when overflowing dam. 
 

 Prioritization: 
Fire Life Safety – Medium;  Property Damage – High;  Visibility – Low;   
 

28. Clearwater and York 
From Summit High School and business 
Exist downtown overwhelmed 
Drainage in street not working; 
Pink rock 
Drywells don’t work. 
Empties into one house. 

 
 Prioritization: 

Fire Life Safety – Medium;  Property Damage – High;  Visibility – High;  Priority 
Number 7. 

 
29. Olney and 4th NE 

On Olney, east of 4th. 
Drywells drain to homes; 
Drywells too high; 
May need to dig drywells deeper, east of 4th; 



Page 10 of 12 

Take to River, put in swales. 
 

 Prioritization: 
Fire Life Safety – Low;  Property Damage – High;  Visibility – High;  Priority 
Number 8. 

 
30a.Roundabout at College Way and Newport; 
      Older and newer drainage; 

New roundabout. 
Systems don’t work. 
A dam has been created by the roundabout that diverts water. 
Portland intersection. 
Insufficient catch basin capacity. 
This problem not included in this effort. 

 
 Prioritization: 

Fire Life Safety – Low;  Property Damage – High;  Visibility – High;  Other – 
Flows into Gas Station. 

 
30b.Intersections with Revere – not now, but include eventually. 

 
31. 9th and Textron 

Industrial area. 
 
 Prioritization: 

Fire Life Safety – Medium;  Property Damage – Medium;  Visibility – High;   
 
Additional flooding problems discussed: 
 

32. The Forum 
33. Medical Center and Naef Road 
34. Faith Drive and Wichita Way 
35. Riverside and McCann 

 
Discussion: 
Maintenance issues need to be addressed. 
Most systems are receiving too much water. 
Explore options for limiting flows to existing systems – remove flows upstream. 
 
 
Prioritization: 
Criteria explored for prioritization include: 
 

 Safety/Health/Fire 
 Regulatory 
 Visibility 
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 Costs for repair 
 History of flooding – length of problem 
 Apparent Solution 
 Property Damage (actual and perceived) 
 Access 
 Water Quality Concern 
 Number of Complaints 
 Severity of Flooding 
 Private versus public flooding 
 Equity added to list – fair geographic distribution 

 
Other issues were added to specific problem areas, as they arose in the discussion.  
Ratings for each problem are listed with the problem description. 
 
Safety, property damage, and visibility/equity were deemed to be the top three issues to 
use in developing the top ten priorities for the City.  Visibility would be evaluated first 
and equity would be considered after the ten sites had been chosen.  To reduce the 
number of sites to ten, first sites, that had not been eliminated for other reasons, receiving 
high evaluations in all three categories were chosen.  Following that, receiving a high in 
Fire/Life/Safety were selected next.  Sites with two high evaluations were included as 
well as sites that had Other considerations, such as high liability.  This produced too 
many sites, and staff evaluated each of the lower priority sites included in the previous 
evaluation, to determine which the City could tackle themselves, which could wait, and 
which should be included in the existing problem evaluation being conducted by URS.  
Ten sites will be examined in the field by the URS team, and five will be selected to 
develop conceptual solutions and planning level costs. 
 
Evaluation criteria are listed with each problem description above, along with priority 
number.  Only the top ten problems received a priority number.  Most of the problems 
that were not deemed to be part of this project did not receive a criteria rating. 
 
Results of the prioritization process included the following sites: 
 

Nr 3.   City Heights at Awbrey Butte;  Priority Number 10. 
Nr 4.   Fairway Heights at Awbrey Butte;  Priority Number 5. 
Nr 6.   Simpson and 14th;  Priority Number 1. 
Nr 8.   Franklin Underpass;  Priority Number 2. 
Nr 18. Drake Rd. – off Harmon;  Priority Number 6. 
Nr 20. 3rd St. Underpass;  Priority Number 3. 
Nr 23. Archie Briggs – West Side;  Priority Number 4. 
Nr 24. Murray Rd. – off Boyd Rd.;  Priority Number 9. 
Nr 28. Clearwater and York;  Priority Number 7. 
Nr 29. Olney and 4th ;  Priority Number 8. 

 
Mike Linkoff and Kevin Ramsey are the best source of answers with questions about 
each problem.  Both work Wednesdays, which would be the best time to reach them.  
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Mike is preparing a summary of all of the problem areas and the summary will be 
available on Friday of this week. 
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City of Bend Stormwater Priority Problem Areas - Final Draft 20-Sep-07

Cost Summary
Construction Costs Twenty Year Maintenance

Priority and Location Alternative:
  

Priority One (Flooding Area #6) Alternative 2 2,122,325$                                        873,200$                                      
Westside Village Shopping Center    

Priority Two (Flooding Area #8) Alternative 1 $931,250 $365,500
Franklin Avenue Underpass

Priority Three (Floodign Area #20)
3rd St. Railway Underpass

Rdway and A Alternative 3 2,988,310$                                        1,824,000$                                   
Area B 1,723,615$                                        101,000$                                      
Area C 5,540,115$                                        101,000$                                      
Area D 1,588,850$                                        51,000$                                        

Subtotal 11,840,890$                                       

Priority Four (Flooding Area #23) $608,935 $300,000
Archie Briggs - West Side

Priority Five (Flooding Area #4) 529,240$                                           155,000$                                      
Fairway Hts. at Awbrey Butte

Total 16,032,640$                            

Schedule - Timeline for Construction

2007 - 2008 2008 - 2009 2009 - 2010 2010 - 2011 2011 - 2012

Design Priority No. 1 for a regional 
solution

   - Westside Village Shopping Center

Start implementing solutions for 3rd 
St.Underpass - remove/minimize 
upstream drainage areas.

Construct Priority No. 1
Reprioritize Problem Areas Based on 
Masterplan
Design Priority No. 2 - Franklin Avenue 
Underpass

Construct Priority No. 2

Design Priority No. 3 - 3rd Street Underpass
Construct Priority No. 3

Design Priority No. 4 & 5- Archie Briggs 
and Awbrey Butte

Construct Priority No. 4 & 5
Design Priority No. 6



 
Proj # Name:  

PRIORITY 1

Existing
Condition
Description

Alternatives

 

Map: N

Drainage Area Served by Capital Project : 9.5 Acres  
% Impervious (Existing) : 87%  

Design Storm Water Quality Treatment 2/3 of 2 year 1"/24 hr.  
Storage 25 2.5"/24 hr.

Safe Passage 100 3.1"/24 hr.

Return Frequency Storm Area 1 Total Study Area (1&2)
Assume Type II storm 2.6 acres 9.5 acres

2/3 of 2 year 2.2 cfs; 6,700 cf 7.1 cfs; 23,900 cf
25 year 6 cfs; 19,700 cf 19.9 cfs; 71,000 cf
100 year 7.6 cfs; 25,000 cf 25.2 cfs; 90,500 cf

Summary of Costs Alternative 1 Alternative 2

Construction Costs 2,153,525$               2,122,325$               

74,000$                    873,200$                  

Total Life Cycle Costs 2,227,525$               2,995,525$               

#6 WESTSIDE VILLAGE SHOPPING CENTER AND BEND FIRE STATION -
Simpson & 14th (NE Corner)

This area is prone to flooding during heavy rainfall, causing the flooding of Simpson Street and affecting the 
operation of the Fire Station.  A runoff cascading effect occurs when drainage from the east side of Safeway 
moves north to Simpson Street, then proceeds north to Ray's Market, continuing east to the Fire Station, and 
combining the the storage units north, to finally travel north east to flood Nossler's manufacturing plant.  Up to 
one foot of water has hit the back door at Noslers and traveled through the plant.  Infiltration does occur, but is 
very slow in the existing Drywells/Drill Holes; possibly due to the very slow draining, shallow, pink tuft in this 
area.  An additional drainage issue for this old commercial development includes catch basins and drywells 
located too far from the curbs to receive water or too high in elevation to recieve water.  A recently constructed 
bioswale in the median between the fire department and the commercial area may help with some of the 
localized flooding.

Prioritization:
Fire Life Safety – High; Property Damage – High; Visibility – High;  Priority Number 1.

 
1.  Install storage tanks and drill holes.

2.  Install pipe that carries all water to Deschutes River. 
     Sediment manholes ahead of storage vault.

     Sediment manholes ahead of storm drain pipe.

Twenty Year Maintenance

PROJECT
SITE



Project Elements Alternative No. 1

  
Item No. Description  Quantity Units  Unit Cost Total Cost

1 Decommission existing drywells1 10 EA 2,000$         20,000$      
2 Infiltration capacity testing 1 LS 750$            800$            
3 Install new drill holes 4 EA 5,000$         20,000$       

4 Install stormfilters for new drywells2 2 EA 5,000$         10,000$      
5 Install sedimentation manholes 4 EA  1,500$         6,000$         

6 Install storage tanks3 540,000 Gallons 2$               1,080,000$ 
7 Rock Hammer for pink tuff 150 Hour 150$            22,500$       
8 Onsite piping to storage tanks 1 LS 10,000$       10,000$       
9 Dwnstrm channel - 100 yr storm overflow 1 LS 8,000$         8,000$         
10 1 LS 5,000$         5,000$         
11 Traffic Control 1 LS 20,000$       20,000$       
12 Mobilization 1 LS 95,000$       95,000$       

1,297,300$  
Design/Constr (30%) 389,200$     
Property Acquisition -$             

Construction 1,297,300$  
Other -$             

Administration (11%) 142,700$     
Contingency (25%) 324,325$     

 Total Construction Cost 2,153,525$  

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost
Clean Sediment MH 4 EA Annually 500$            2,000$         
Clean drill holes 2 EA Annually 300 600$            
Change filters 4 EA Annually 150 600$            
Clean holding tanks 2 EA 5 year interval 1000 2,000$         
   

Total Annual Maintenance Cost 3,700$         
Twenty Year Maintenance Cost 74,000$       

  
Total Project Cost for 20 yrs. 2,227,525$  

Project Elements Alternative 2

  
Item No. Description  Quantity Units  Unit Cost Total Cost

1 Decommission existing drywells1 10 EA 1,000$         10,000$      

2 Construct new storm drain4 470 LF 48" dia. pipe 200$            94,000$      

3 Construct new storm drain4 2000 LF 60" dia. Pipe 300$            600,000$    

4
8 EA  1,500$         12,000$       

5 Construct pipe network to new pipe 1 LS  10,000$       10,000$       

6 StormFilter Treatment System5 2 EA 197,250$     394,500$    
7 Add energy dissipation at outfall 1 LS 65,000$       65,000$       
8 1 LS 8,000$         8,000$         
9 1 LS 20,000$       20,000$       
10 1 LS 65,000$       65,000$       

1,278,500$  
Design/Constr Admin (30%) 383,600$     

Property Acquisition Note: Downstream Easement for 100 yr. overflow might be donated. -$             
Construction 1,278,500$  

Other  -$             
Administration (11%) 140,600$     
Contingency (25%) 319,625$     

  Total Construction Cost 2,122,325$  

Install equalization containment vaults and drill holes.

Construct pipe that discharges water to Deschutes River. 

Mobilization

Erosion Control

Erosion Control
Traffic Control

Construct new sedimentation 
manholes/catch basins



Maintenance Requirements

Quantity Frequency
Maintain water quality facility 215 EA Annually 150 $32,250
Clean sediment manholes 8 EA Annually 500 $4,000
Clean storm drain 2,470                        LF Every 5 year 12 $29,640

Total Annual Maintenance Cost 43,660$       
Twenty Year Maintenance Cost 873,200$     

Total Project Cost for 20 yrs 2,995,525$  

Notes:
1
2
3

4 Storm drain costs include manholes, inlets, bedding, backfill, and surface restoration.
5

6

7
 

 

Includes removal of access to drywell and capping per State regulations.

    assumes 2 ft. freeboard; includes excavation, except rock exc., bedding, backfill.
Includes construction of two tanks; One tank, 100 ft. by 33 ft. by 8 ft. deep; one tank 100 ft. by 86 ft. by 8 ft. deep; 

These alternative assume all of the drainage is conveyed and treated, including drainage from both private and 
public properties.  Of the 9.5 total acres, 7.32 acres are on private property, or about 77%, 0.23 acres are public 
property, or 23%.

Alternative 2 presents a piped solution that is sized to address the priority problem at the Westside Village Shopping 
Center and the Fire Station only, and is therefore to be used largely for comparison purposes to other alternatives.  
This solution could evolve into a regional solution, addressing a larger drainage area and additional flooding 
concerns.  Larger piping and treatment facilities would be included in a regional solution.

Includes construction of 2 water quality facilities with a total of 215 cartridges, to treat a total of 7.1 cfs.

Includes construction of a facility with 2 cartridges, to treat 0.06 cfs.



 
Proj # Name: #8 FRANKLIN UNDERPASS   

Existing
Condition
Description

Alternative:

 

 

 

 

Map:

N

  
Drainage Area Served by Capital Project : 1.35 Acres (Roadway)  

% Impervious (Existing) : 100%  
Design Storm Water Quality Treatment 2/3 of 2 year 1"/24 hr.  

25 year 2.5"/24 hr.
100 year 3.1"/24 hr.

Return Frequency Area 1 Total Study Area
Assume Type II storm (Roadway) (Roadway plus private area)

2/3 of 2 year 1.4 cfs; 3,900 cf 3.6 cfs; 10,800 cf
25 year 3.7 cfs; 11,100 cf 9.7 cfs; 31,900 cf

100 year 4.6 cfs; 14,000 cf 12.4 cfs; 41,000 cf

Summary
Alternative 1 Alternative 2

Construction Costs 931,250$     1,092,610$  

Twenty Year Maintenance Costs 365,500$     365,500$     

Total Life Cycle Costs 1,296,750$  1,458,110$  

PRIORITY 2

     Install (1)-200 gpm, (1)-750 gpm & (2)-2,200 gpm pumps into new pump vault/storage facility

1.  Flows for up to 25 year storm, are pumped west to Wall Street for gravity drainage and treatment prior to 
    discharging to the Deschutes River.

    Install 2 sediment manholes prior to pumps

The Franklin Avenue underpass is underwater during heavy rainfall events.  Flooding causes the underpass to 
be closed to traffic requiring difficult and time consuming detours for emergency vehicles as well as the general 
public.  The existing on-site improvements are drillhole/basins linked to concrete containment vaults under the 
pedestrian walkway.  The existing drillhole/basins work during average rain events when the systems are kept 
on a quarterly cleaning cycle, but are unable to keep up during moderate to heavy rains.  The addition of storm 
water runoff from surrounding business property has the greatest impact on the system.  As adjacent private 
property drainage systems fail, stormwater overflows into Franklin St., causing flooding and requiring pumping of 
the underpass.  

    Install new discharge piping to Wall St.

2.  Same as above, with exception of pumping flows for a 100-year storm.

     Install (1)-200 gpm, (1)-750 gpm & (2)-1,500gpm pumps into new pump vault/storage facility

    Install new discharge piping to Wall St.
    Install treatment for River discharge

    Install 2 sediment manholes prior to pumps

    Install treatment for River discharge

PROJECT
SITE

9 of 23
9/21/2007

Bend fact sheets - final draft.xls



Project Elements Alternative #1 Pump 25 year flows west to Wall St.; stormfilter treatment for water quality storm

   
Item No. Description  Quantity Units   Unit Cost Total Cost

1 Decommission Existing Drywells1 7 EA 2,000$         14,000$                 
2 1,500 GPM pumps* 2 EA  18,000$       36,000$                  
3 750 GPM pump 1 EA 8,000$         8,000$                    
4 200 gpm pump 1 EA 1,500$         1,500$                    
5 Pump controls 1 LS 10,000$       10,000$                  
6 Electrical power 1 LS 25,000$       25,000$                  

7
48 CY 1,275$         61,200$                  

8 551 CY 20$              11,000$                 
9 383 CY 15$              5,700$                   

10 10" discharge piping3 4,510 LF 50$              225,500$               
11 36" gravity line 175 LF 170$            29,800$                  
12 Sedimentation Manholes 2 EA 1,500$         3,000$                    
13 Water Quality Treatment 1 EA  52,500$       52,500$                  
14 Erosion Control 1 LS 5,000$         5,000$                    
15 1 LS 22,800$       22,800$                  
16 Mobilization 1 LS 50,000$       50,000$                  

 561,000$                

Design/Constr Admin (30%) 168,300$                
Property Acquisition -$                        

Construction 561,000$                
Other -$                        

Administration (11%) 61,700$                  
Contingency (25%) 140,250$                

  Total Construction Cost 931,250$                

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout sedim. manholes 2 EA Annually  500 1,000$                    
Change water quality filters 43 EA Annually  150 6,500$                    

Maintain Pumps 4 EA Annually  1,000 4,000$                    
2,255 LF Every 5 years 12 27,100$                  

Annual Maintenance Cost 18,275$                  
Twenty Year Maintenance Cost 365,500$                

Total Project Cost for 20 years 1,296,750$             

* Pump sequence:  200 gpm pump starts for small flows;
With increasing flows, 750, gpm pump starts, 200 gpm pump shuts down;
First 1,500 gpm pump starts next;
Second 1,500 gpm pump starts next;
200 gpm added to other pumps provides the 25 year capacity.

Traffic Control

Clean stormdrain line

Excavation - boring & drilling
Backfill

Build new precast pump vault2 
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Project Elements Alternative #2 Pump 100 year flows west to Wall St.; stormfilter treatment for water quality storm

   
Item No. Description  Quantity Units   Unit Cost Total Cost

1 Decommission Existing Drywells1 7 EA 2,000$         14,000$                 
2 2,200 GPM pumps 2 EA  25,000$       50,000$                  
3 750 GPM pump 1 EA 8,000$         8,000$                    
4 200 gpm pump 1 EA 1,500$         1,500$                    
5 Pump controls 1 LS 10,000$       10,000$                  
6 Electrical power 1 LS 25,000$       25,000$                  

7
92 CY 1,275$         117,300$                

8 534 CY 20$              10,700$                 
9 133 CY 15$              2,000$                   

10 10" discharge piping3 4,510 LF 50$              225,500$               
11 36" gravity line 175 LF 170$            29,800$                  
12 Sedimentation Manholes 2 EA 1,500$         3,000$                    

13 Water Quality Treatment4 1 EA 83,600$       83,600$                 
14 Erosion Control 1 LS 5,000$         5,000$                    
15 1 LS 22,800$       22,800$                  
16 Mobilization 1 LS 50,000$       50,000$                  

 658,200$                

Design/Constr Admin (30%) 197,460$                
Property Acq -$                        
Construction 658,200$                

Other -$                        
Administration (11%) 72,400$                  

Contingency (25%) 164,550$                
 Total Construction Cost 1,092,610$             

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout sedim. manholes 2 EA Annually  500$            1,000$                    

Maintain Water Quality 43 EA Annually  150 6,500$                    
Maintain Pumps 4 EA Annually  1000 4,000$                    

2,255 LF Every 5 years 12 27,100$                  

Annual Maintenance Cost 18,275$                  
Twenty Year Maintenance Cost 365,500$                

Total Project Cost for 20 years 1,458,110$             

* Pump sequence:  200 gpm pump starts for small flows;
With increasing flows, 750, gpm pump starts, 200 gpm pump shuts down;
First 2,200 gpm pump starts next;
Second 2,200 gpm pump starts to provide 25 year capacity.
 

Notes:
1
2 Precast containment vault includes all forms, precast concrete, supplies, and materials to build complete vault.
3 Includes 2 - 10 inch discharge pipe to limit velocities during high flows.
4 Water quality treatment includes construction of vault, filter cartridges, supplies and materials for complete treatment facility.
5  

 

6 These alternative assume all of the drainage is conveyed and treated, including drainage from both private and 
public properties.  Of the 5.1 total acres, 3.3 acres are on private property, or about 65%, 1.8 acres are public 
property, or 35%.

Backfill

Traffic Control

Excavation - boring & drilling

Clean stormdrain line

Includes removal of access to drywell and capping per State regulations.

Alternatives have the potential for incorporating additional drainage and providing additional treatment 
for a larger, regional solution.  These alternatives are only provided for comparison purposes.  
Regional storm drainage requirements need to be evaluated.

Build new precast pump vault2
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Proj # Name: #20 3RD STREET RAILWAY UNDERPASS   

PRIORITY 3

Existing
Condition

Description

Roadway :
Roadway and 
Area A 11.8 Acres

Alternative: 8.4 cfs 24,800 cf WQ storm

22.8 cfs 73,350 cf 25 yr.storm

29.2 cfs 94,400 cf 100 yr. 
  

5.8 Acres
5.4 cfs 16,600 cf WQ storm
14.7 cfs 47,600 cf 25 yr.storm
18.4 cfs 60,100 cf 100 yr. 

27.1 Acres
16.8 cfs 56,400 cf WQ storm
46.1 cfs 167,100 cf 25 yr.storm
58.9 cfs 215,200 cf 100 yr. 

6.5 Acres
4.8 cfs 15,000 cf WQ storm
13.2 cfs 44,000 cf 25 yr.storm
16.7 cfs 56,300 cf 100 yr. 

Map:
Design Storm

N
2/3 of 2 year 1"/24 hr.

Water Quality Treatment

25 year 2.5"/24 hr.
100 year 3.1"/24 hr.

*Area A includes roadway
Return Frequency Area A* Area A Area B Area C Area D

Assume Type II storm    
2/3 of 2 year 8.4 cfs; 24,800 cf 5.4 cfs; 16,600 cf 16.8 cfs; 56,400 cf 4.8 cfs; 15,000 cf

25 year 22.8 cfs; 73,350 cf14.7 cfs; 47,600 c 46.1 cfs; 167,100 cf 13.2 cfs; 44,000 cf
100 year 29.2 cfs; 94,400 cf 18.4 cfs; 60,100 c 58.9 cfs; 215,200 cf 16.7 cfs; 56,300 cf

Summary
Area A - Infiltration 

25 yr. storm

Area A - 
Infiltration - 
100 yr. 
storm

Area A - River 
Discharge - 25 

yr. Storm

Area A - River 
Discharge - 100 
yr. storm Area B Area C Area D

11.8 acres 11.8 acres 11.8 acres 11.8 acres 5.8 acres 27.1 acres 6.5 acres

4,815,615$              5,489,615$  2,988,310$        3,028,210$   1,723,615$      5,540,115$           1,588,850$                     

215,000$                 215,000$     1,824,000$        1,824,000$   101,000$         101,000$              51,000$                          

5,030,615$              5,704,615$  4,812,310$        4,852,210$   1,824,615$      5,641,115$           1,639,850$                     

Construction Costs

Total Life Cycle 
Costs

Twenty Year 
Maintenance Costs

As with other underpasses in the City, this site floods during heavy rainfall and impedes emergency vehicles.  Detours are difficult 
and time consumming.  There have been several improvements and modifications to the drainage structures from Burnside Ave. to 
Railroad St. over a period of years.  The addition of a pumped system, installed by the Oregon Department of Transportation, helped 
move water northward to a series of drill holes.  These drill holes are unable to manage the water during moderate to heavy 
rain/snow events; typically 1/4 inch of rain per hour over two hours will overwhelm this system.  This area is also impacted by private 
water runoff from adjoining property.

Future construction of Rain Gardens to remove upstream flows 

Future construction of Rain Gardens

Future construction of Rain Gardens

Future construction of Rain Gardens

Test/Maintain existing drywells

1&2.  Install pumps at underpass; pump to adjacent property for 
treatment and infiltration;

Area A:  South and East of Railroad Tracks:

Area B:  North of RR Tracks, west of 3rd St.
Maintain flows on site
Build water quality treatment

Provide water quality treatment

Build regional treatment - in ROW

3&4.  Pump flows to southwest for treatment and discharge to 
Deschutes River.

Both alternatives:Install Rain Gardens upstream to reduce flows.

Provide storage for 100 yr. storm

Decommission drywells

Test/Maintain existing drywells

Provide storage for 100 yr. storm

Provide storage for 100 yr. storm

Area C:  North of RR Tracks, east Third St.

Test/clean existing drywells

Area D:  Further north, residential area

PROJECT
SITE



Alternative 1
Project Elements Area A (includes roadway) 25 yr. storm - drains to pond treatment and infiltration.

Item 
No. Description  Quantity Units   Unit Cost Total Cost

1 Decommission existing drywells2 16 EA 2,000$                  32,000$                         
2 4,000 GPM pumps* 2 EA 35,000$                70,000$                          
3 1,500 GPM pumps 1 EA  18,000$                18,000$                          
4 750 GPM pump 1 EA 8,000$                  8,000$                            
5 200 gpm pump 1 EA 1,500$                  1,500$                            
6 Pump controls 1 LS 15,000$                15,000$                          
7 Electrical power 3 phase 1 LS 25,000$                25,000$                          
8 69 CY 1,275$                  88,000$                         

9 1,041 CY 20$                       20,800$                          
10 758 CY 15$                       11,400$                         
11 10" discharge piping (2 parallel lines 200 LF 50$                       10,000$                         
12 36" gravity line 100 LF 170$                     17,000$                         
13 Infiltration capacity testing 1 LS 750$                     800$                               
14 2 EA 5,000$                  10,000$                         

15 74,600         CY 20$                       1,492,000$                     
16 Sedimentation Manholes 2 EA 1,500$                  3,000$                           
17 Construct bioswale 1 EA 30,000$                30,000$                         
18 Erosion Control 1 LS 5,000$                  5,000$                            
19 1 LS 22,800$                22,800$                          
20 Mobilization 1 LS 79,000$                79,000$                          

 1,959,300$                     

587,790$                        
Property Acquisition Commercial 54,000 SF 25 1,350,000$                     

Construction 1,959,300$                     
Other -$                                

Administration (11%) 428,700$                        
Contingency (25%) 489,825$                        

  Total Construction Cost 4,815,615$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout sed. MH 2 EA Annually  500$                     1,000$                            
Maintain Bioswale 1 EA Annually  500$                     500$                                

Maintain Pumps 5 EA Annually  1,000$                  5,000$                            
Maintain drill holes 8 EA Annually 500$                     4,000$                            

1 EA Every 5 years 1,000$                  1,000$                            

Annual Maintenance Cost 10,750$                          
Twenty Year Maintenance Cost 215,000$                        

Total Project Cost for 20 years 5,030,615$                    

* Pump sequence:  200 gpm pump starts for small flows;
With increasing flows, 750, gpm pump starts, 200 gpm pump shuts down;
1,500 gpm pump starts next;
First 4,000 gpm pump starts next to add to 1,500 gpm.
Second 4,000 gpm pump is next, to start to provide 25 year flows;
 

 

Excavation - boring & drilling for 
pond Treatment and Infiltration 

Traffic Control

Design/Construction (30%)

Clean pond

Backfill

Excavation - boring & drilling for 
pump vault

Build new precast pump vault2

Install 2 new drill holes



Alternative 2
Project Elements Area A (includes roadway) 100 yr. storm - drains to pond treatment and infiltration.

Item No Description  Quantity Units   Unit Cost Total Cost

1 Decommission existing drywells2 16 EA 2,000$                  32,000$                         
2 4,000 GPM pumps* 3 EA 35,000$                105,000$                        
3 1000 GPM pump 1 EA 15,000$                15,000$                          
4 200 gpm pump 1 EA 1,500$                  1,500$                            
5 Pump controls 1 LS 15,000$                15,000$                          
6 Electrical power 3 phase 1 LS 25,000$                25,000$                          
7 69 CY 1,275$                  88,000$                         

8 1,041 CY 20$                       20,800$                          
9 758 CY 15$                       11,400$                         
10 10" discharge piping (2 parallel lines 200 LF 50$                       10,000$                         
11 36" gravity line 100 LF 170$                     17,000$                         
12 Infiltration capacity testing 1 LS 750$                     800$                               
13 2 EA 5,000$                  10,000$                         

14 95,600         CY 20$                       1,912,000$                     
15 Sedimentation Manholes 2 EA 1,500$                  3,000$                           
16 Construct bioswale 1 EA 30,000$                30,000$                         
17 Erosion Control 1 LS 5,000$                  5,000$                            
18 1 LS 22,800$                22,800$                          
19 Mobilization 1 LS 79,000$                79,000$                          

 2,403,300$                     

720,990$                        
Property Acquisition Commercial 51,200 SF 25 1,280,000$                     

Construction 2,403,300$                     
Other -$                                

Administration (11%) 484,500$                        
Contingency (25%) 600,825$                        

  Total Construction Cost 5,489,615$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout sed. MH 2 EA Annually  500$                     1,000$                            
Maintain Bioswale 1 EA Annually  500$                     500$                                

Maintain Pumps 5 EA Annually  1,000$                  5,000$                            
Maintain drill holes 8 EA Annually 500$                     4,000$                            

1 EA Every 5 years 1,000$                  1,000$                            

Annual Maintenance Cost 10,750$                          
Twenty Year Maintenance Cost 215,000$                        

Total Project Cost for 20 years 5,704,615$                    

* Pump sequence:  200 gpm pump starts for small flows;
With increasing flows, 1,000, gpm pump starts, 200 gpm pump shuts down;
First 4,000 gpm pump starts next;
Second 4,000 gpm pump starts next;
Third 4,000 gpm pump is next to start to provide 100 year flows.
 

Build new precast pump vault2

Install 2 new drill holes

Traffic Control

Design/Construction (30%)

Excavation - boring & drilling for 
pump vault
Backfill

Excavation - boring & drilling for 
pond Treatment and Infiltration

Clean pond



Alternative 3
Project Elements Area A (includes roadway) 25 yr. storm Discharge to river

Item No Description  Quantity Units   Unit Cost Total Cost

1 Decommission exist. drywells1 16 EA 2,000$                  32,000$                         
2 4,000 GPM pumps 2 EA 35,000$                70,000$                          
3 1,500 GPM pumps 1 EA  18,000$                18,000$                          
4 750 GPM pump 1 EA 8,000$                  8,000$                            
5 200 gpm pump 1 EA 1,500$                  1,500$                            
6 Pump controls 1 LS 15,000$                15,000$                          
7 Electrical power 3 phase 1 LS 25,000$                25,000$                          

8
69 CY 1,275$                  88,000$                          

9 1,041 CY 20$                       20,800$                          
10 758 CY 15$                       11,400$                         
11 10" discharge piping 1,950 LF 50$                       97,500$                         
12 48" gravity line to pumps 100 LF 200$                     20,000$                         
13 3,400 LF 300$                     1,020,000$                    
14 Sedimentation Manholes 2 EA 1,500$                  3,000$                           

15 StormFilter WQ Treatment3 1 EA 260,000$              260,000$                       
16 Erosion Control 1 LS 5,000$                  5,000$                            
17 1 LS 40,000$                40,000$                          
18 Mobilization 1 LS 65,000$                65,000$                          

 1,800,200$                     

540,060$                        
Property Acquisition  -$                                

Construction 1,800,200$                     
Other -$                                

Administration (11%) 198,000$                        
Contingency (25%) 450,050$                        

  Total Construction Cost 2,988,310$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout sed. MH 2 EA Annually  500$                     1,000$                            

Maintain Stormfilter 500 EA Annually 150$                     75,000$                          
Maintain Pumps 5 EA Annually  1,000$                  5,000$                            

3,400 LF Every 5 years 12$                       40,800$                          

Annual Maintenance Cost 91,200$                          
Twenty Year Maintenance Cost 1,824,000$                     

Total Project Cost for 20 years 4,812,310$                    

* Pump sequence:  200 gpm pump starts for small flows;
With increasing flows, 750, gpm pump starts, 200 gpm pump shuts down;
1,500 gpm pump starts next;
First 4,000 gpm pump starts next, to add to 1,500 gpm.
Second 4,000 gpm pump is next to start to provide 25 year flows.
 

Build new precast pump vault2

Clean storm drain

Design/Construction (30%)

Excavation - boring & drilling for 
pump vault
Backfill

60" gravity line to River

Traffic Control



Alternative 4
Project Elements Area A (includes roadway) 100 yr. storm Discharge to river

Item No Description  Quantity Units   Unit Cost Total Cost

1 Decommission exist. drywells1 16 EA 2,000$                  32,000$                         
2 4,000 GPM pumps 3 EA 35,000$                105,000$                        
3 1,000 GPM pumps 1 EA  15,000$                15,000$                          
4 200 gpm pump 1 EA 1,500$                  1,500$                            
5 Pump controls 1 LS 15,000$                15,000$                          
6 Electrical power 3 phase 1 LS 25,000$                25,000$                          

7
69 CY 1,275$                  88,000$                          

8 1,041 CY 20$                       20,800$                          
9 758 CY 15$                       11,400$                         
10 10" discharge piping 1,950 LF 50$                       97,500$                         
11 48" gravity line to pumps 100 LF 200$                     20,000$                         
12 3,400 LF 300$                     1,020,000$                    
13 Sedimentation Manholes 2 EA 1,500$                  3,000$                           

14 StormFilter WQ Treatment3 1 EA 260,000$              260,000$                       
15 Erosion Control 1 LS 5,000$                  5,000$                            
16 1 LS 40,000$                40,000$                          
17 Mobilization 1 LS 65,000$                65,000$                          

 1,824,200$                     
 

547,260$                        
Property Acquisition  -$                                

Construction 1,824,200$                     
Other -$                                

Administration (11%) 200,700$                        
Contingency (25%) 456,050$                        

  Total Construction Cost 3,028,210$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout sed. MH 2 EA Annually  500$                     1,000$                            

Maintain StormFilter 500 EA Annually 150$                     75,000$                          
Maintain Pumps 5 EA Annually  1,000$                  5,000$                            

3,400 LF Every 5 years 12$                       40,800$                          

Annual Maintenance Cost 91,200$                          
Twenty Year Maintenance Cost 1,824,000$                     

Total Project Cost for 20 years 4,852,210$                    

* Pump sequence:  200 gpm pump starts for small flows;
With increasing flows, 1,000, gpm pump starts, 200 gpm pump shuts down;
First 4,000 gpm pump starts next;
Second 4,000 gpm pump starts next;
Third 4,000 gpm pump is next to start to provide 100 year flows.
 

Build new precast pump vault2

Excavation - boring & drilling for 
pump vault
Backfill

60" gravity line to River

Traffic Control

Design/Construction (30%)

Clean storm drain



Project Elements Area B

   
Item No Description  Quantity Units   Unit Cost Total Cost

1 Clean and Test drywells/drillholes 3 EA   500$                     1,500$                            
2 Infiltration capacity testing 1 LS 750$                     800$                                
3 Add new drywells 2 EA 5,000$                  10,000$                          
4 Sedimentation Manholes 2 EA 1,500$                  3,000$                            
5 Stormfilter treatment 1 EA  5,000$                  5,000$                            
6 Storage Tank 450,000 gallons 2$                         900,000$                        
7 Traffic Control 1 LS 15,000$                15,000$                          
8 Mobilization 1 LS 50,000$                50,000$                          

 985,300$                        

Design/Constr Admin (30%) 295,590$                        
Property Acq 50,000$                          
Construction 985,300$                        

Other -$                                
Administration (11%) 146,400$                        

Contingency (25%) 246,325$                        
  Total Construction Cost 1,723,615$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout drywells/sed. manholes 9 EA Annually  500$                     4,500$                            

Maintain Water Quality 2 EA Annually  150 300$                                
Clean out Storage Vault 1 EA Every 5 years  1000 1,000$                            

Annual Maintenance Cost 5,050$                            
Twenty Year Maintenance Cost 101,000$                        

Total Project Cost for 20 years 1,824,615$                     

Project Elements Area C

   
Item No Description  Quantity Units   Unit Cost Total Cost

1 Clean and Test drywells/drillholes 7 EA   500$                     3,500$                            
2 Infiltration capacity testing 1 LS 750$                     800$                                
3 Add new drywells 2 EA 5,000$                  10,000$                          
4 Sedimentation Manholes 2 EA 1,500$                  3,000$                            
5 Stormfilter treatment 1 EA  5,000$                  5,000$                            
6 Storage Tank 1,610,000 gallons 2$                         3,220,000$                     
7 Traffic Control 1 LS 15,000$                15,000$                          
8 Mobilization 1 LS 50,000$                50,000$                          

 3,307,300$                     

Design/Constr Admin (30%) 992,190$                        
Property Acq 50,000$                          
Construction 3,307,300$                     

Other -$                                
Administration (11%) 363,800$                        

Contingency (25%) 826,825$                        
  Total Construction Cost 5,540,115$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout drywells/sed. manholes 9 EA Annually  500$                     4,500$                            

Maintain Water Quality 2 EA Annually  150 300$                                
Clean out Storage Vault 1 EA Every 5 years  1000 1,000$                            

Annual Maintenance Cost 5,050$                            
Twenty Year Maintenance Cost 101,000$                        

Total Project Cost for 20 years 5,641,115$                     



Project Elements Area D

   
Item No Description  Quantity Units   Unit Cost Total Cost

1 Clean out existing drywells 2 EA 500$                     1,000$                            
2 Infiltration capacity testing 1 LS 750$                     800$                                
3 Add new drywells 2 EA 5,000$                  10,000$                          
4 Sedimentation Manholes 2 EA 1,500$                  3,000$                            
5 Stormfilter treatment 1 EA  5,000$                  5,000$                            
6 Storage Tank 421,100 gallons 2$                         842,200$                        
7 Traffic Control 1 LS 15,000$                15,000$                          
8 Mobilization 1 LS 50,000$                50,000$                          

 927,000$                        

Design/Constr Admin (30%) 278,100$                        
Property Acq 50,000$                          
Construction 927,000$                        

Other -$                                
Administration (11%) 102,000$                        

Contingency (25%) 231,750$                        
  Total Construction Cost 1,588,850$                     

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout drywells/sed. manholes 4 EA Annually  500$                     2,000$                            

Maintain Water Quality 2 EA Annually  150 300$                                
Clean out Storage Vault 1 EA Every 5 years  1000 1,000$                            

Annual Maintenance Cost 2,550$                            
Twenty Year Maintenance Cost 51,000$                          

Total Project Cost for 20 years 1,639,850$                     

Notes:
1
2 Precast containment vault includes all forms, precast concrete, supplies, and materials to build complete vault.
3
4 Water quality treatment includes construction of vault, filter cartridges, supplies and materials for complete treatment facility.

Water quality treatment for water quality storm.
5

6

Includes removal of access to drywell and capping per State regulations.

Rain Gardens, or Green Streets concepts should be built into Third St. as urban 
renewal takes place.  Grassed medians and porous parking pavers, for example.

Cost savings can be realized by installing on-site facilities, such as Rain Gardens, to minimize 
regional treatment costs for construction and maintenance.



 
Proj # Name: #23 ARCHIE BRIGGS - WEST SIDE  

PRIORITY 4

Existing
Condition
Description

  
Alternative:

Energy dissipator and water quality treatment system to be installed at the end of the roadway, prior to 

discharging to the River. 

Map:

N

Drainage Area Served by Capital Project : 10.2 Acres
% Impervious (Existing) : 20%

Design Storm
 Water Quality Treatment 2/3 of 2 year 1"/24 hr.

25 year 2.5"/24 hr.
100 year 3.1"/24 hr.

Return Frequency   
Assume Type II storm    

2/3 of 2 year 1.42 cfs 9,500 cf  
25 year 8.5 cfs 48,700 cf  

100 year 12.1 cfs 68,000 cf

Summary 
  

Construction Costs 608,935$     

300,000$      

Total Life Cycle Costs 908,935$     

1.  Install a concrete box culvert and sidewalk to collect water to discharge to the Deschutes River.

Stormdrainage from a steep hillside collects on Archie Briggs St., a steep roadway.  Water has 
damaged the lower half mile of roadway near the Deschutes River.  During moderate to heavy rain 
storms one lane of traffic is blocked, creating a safety hazard.  As stormwater builds, it leaves the 
uncurbed roadway and drains to residential property directly north of the roadway.

Twenty Year Maintenance Costs

PROJECT
SITE



Project Elements  

   
Item No. Description  Quantity Units   Unit Cost Total Cost

1 1,370 LF   50$                 68,500$               
2 2,740 LF 23$                 61,700$               
3 2 EA 1,000$            2,000$                 
4 50 LF 60$                 3,000$                 
2 Excavation for box culvert. 977 CY 20$                 19,500$               
3 Backfill 603 CY 15$                 9,000$                 

4 Water Quality Treatment2 1 LS 76,000$          76,000$              
6 Install energy dissipation system 1 LS  50,000$          50,000$               
7 Traffic Control 1 LS 20,000$          20,000$               
8 Erosion Control 1 LS 10,000$          10,000$               
9 Mobilization 1 LS 40,000$          40,000$               

  359,700$             

Design/Constr Admin (30%) 107,910$             
Property Acq -$                     
Construction 359,700$             

Other -$                     
Administration (11%) 51,400$               

Contingency (25%) 89,925$               
  Total Construction Cost 608,935$            

Maintenance Requirements

Quantity Units Frequency Unit Cost Total Cost 
Cleanout box culvert and pipelines 1,420 LF Biannually 12$                 17,000$               

Clean inlets 2 EA Annually 100$               200$                    
Maintain water quality 43 EA Annually  150 6,500$                 

Annual Maintenance Cost 15,000$               
Twenty Year Maintenance Cost 300,000$             

Total Project Cost for 20 years 908,935$             

Note:
1.  Concrete trough includes all work involved in precast concrete section, including sidewalk, and installation.
2. Water quality treatment is a Stormfilter System; treatment is for Water Quality Storm.

The majority of the storm water, over 90%, comes from private property.  However, most of the 
area is undeveloped and very steep.  Per Oregon Drainage Law, downstream property must 
take what comes naturally down gradient.

Concrete box culvert and 

sidewalk1

Curb (each side of street)
Inlets
12-inch pipe crossing street



 
Proj # Name: #4  FAIRWAY HEIGHTS at AWBREY BUTTE   

PRIORITY 5

Existing
Condition
Description

Alternatives:

     Replace culverts at Lucus Ct., Mt. Washington Dr., and Fairway Hts. Dr. 

 

N
Map: N  

Design Storm
Water Quality Treatment 2/3 of 2 year 1"/24 hr.

25 year 2.5"/24 hr.
100 year 3.1"/24 hr.

Return Frequency Lucus Ct. Mt. Wash. Dr. Fairway Hts. Dr.

Drainage Area 76.4 acres 97.5 acres 106.2 acres
2/3 of 2 year 12 cfs; 84,000cf 15 cfs; 107,100 cf 15.9 cfs; 116,600 cf

25 year 57.7 cfs; 368,600 cf 71.9 cfs; 470,300 cf 76.5 cfs; 512,100 cf
100 year 80 cfs; 504,400 cf 99.7 cfs; 643,400 cf 106 cfs; 700,000 cf

Summary 
  

Construction Costs 529,240$                         

155,000$                         

Total Life Cycle Costs 684,240$                         

Assume Type II storm

Awbrey Butte is a large hillside development, draining many acres of residences.  
Approximately half of Awbrey Butte, about 110 acres, contributes to problems in several 
locations.  Drainage collects and travels down easements along the hillside and across public 
roadways.  Stormwater moves from public to private and back to public domain as it moves 
from easements across roadways.  Although easements exist, some don't line up in a linear 
fashion and drainage takes detours, sometimes through residences.  Stormwater eventually 
discharges to the golf course, also causing flooding  There are easements for stormwater at the 
golf course. 

 

1.  Construct piping to reduce hazard next to residences.

Twenty Year Maintenance Costs

     Build water quality and detention facility at golf course, at pipe outfall.

 

PROJECT
SITE



Project Elements   

   
Item No. Qty. Units Pipe Size  Unit Cost Total Cost

1
100 LF 36-inch diameter 170$            17,000$        

2
100 LF 48-inch diameter  200$            20,000$        

3
250 LF 36-inch diameter 170$            42,500$        

4 6,250 SF 5$                31,300$        

5
100 LF 48-inch diameter 200$            20,000$        

6
240 LF 48-inch diameter 200$            48,000$        

7 6,000 SF 5$                30,000$        

8 1 LS   40,000$       40,000$        
9 1 LS 15,000$       15,000$        

10
1 LS  15,000$       15,000$        

11 1 LS 10,000$       10,000$        
12 Mobilization 1 LS 30,000$       30,000$        

 318,800$      

Design/Constr Admin (30%) 95,640$        
Property Acq -$              
Construction 318,800$      

Other -$              
Administration (11%) 35,100$        

Contingency (25%) 79,700$        
  Total Construction Cost 529,240$      

Maintenance Requirements

Qty. Units Frequency Unit Cost Total Cost
Cleanout catch basins 5 EA Annually  500$            2,500$          

Cleanout pipeline 250 LF Once every 5 years 12$              3,000$          
Cleanout culverts 300 LF Annually  15$              4,500$          

Annual Maintenance Cost 7,750$          
Twenty Year Maintenance Cost 155,000$      

Total Project Cost for 20 years 684,240$      

Notes: 1.  Landscaping and irrigation for area between Mt. Washington Drive Court and Fairview Hts. Drive.
2.  Landscaping and irrigation for area between Fairway Hts. Dr. and golf course.

Water Quality 
Pond/detention
Erosion control
Install energy dissipation 
system

Landscaping & Irrigation2

Description

Traffic Control

Install culvert at Lucus 
Court
Install culvert at Mt. 
Washington Drivep
Washington Dr. and 
Fairview Hts. Drive

Install culvert at Fairway 
Hts. Dr.

Landscaping & Irrigation1

Pipe betw. Fairway Hts. 
Dr. and golf course



General Notes:

Stormfilter Treatment Systems used for all projects.
Filters are assumed to treat 0.033 cfs each.
Costs for fact sheets are from:
RSMeans Building Construction Cost Data, 2007, and RSMeans Heavy Construction Cost Data, 2006











CITY OF BEND  

STORMWATER MASTER PLAN 
 
Appendix C – Flows and Volumes of Major Basins 
 



 
 
 
 
 

Appendix C 
 
Major Basins: 
 
Flows and volumes for major basins for existing and future land use are in Tables C.1 and C.2. 
 

 
Assumptions for Flow Evaluation 
 
Calculations for subbasins were simplified due to the volume of the basins to be evaluated.  
Simplifying assumptions for evaluation of subbasins are described herein. 
 
• Grouping subbasins into 20 acre increments, up to 60 acres, 
• Defining ground surface as either asphalt or prairie grass/lawn for defining Manning’s 

roughness coefficient for sheet flow, and the velocity factor for shallow concentrated flow, 
• CN values for pervious soils were based on the classification ‘fair’ of the prairie grass/lawn 

category. See Chapter 5 for values. To aid in simplification due to the volume of subbasins, 
only one CN value was used. 

• Basin slopes were divided into three ranges to identify average slopes across a subbasin in 
the Tc equation.  This was an additional assumption to simplify calculations due to the 
volume of basins to analyze. 

• Flow path across each subbasin was simplified by assuming the basin was either 
symmetrical, as in a square or circular shape, or non-symmetrical, with the length about 3 
times the width.  Average flow lengths were calculated within the acreage range used, based 
on the average size of the subbasin.  

 
Each subbasin was evaluated for shape and upstream land surface to establish sheet flow. 
 
Table C.4 shows the equations, simplifying assumptions and calculated times of concentration 
for the subbasins.  Results of the evaluation of each of the subbasins for Tc and subsequent flow, 
for both existing land use is located in Table C.5.   
 
Recommended CIPs: 
 
Flows and volumes for recommended CIPs are located in Table C.6. 
 



Basin ID(1) Acres Tc

Impervious 
Acres

Pervious 
Acres 

Soil 
Group 
(CN)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

MB01 557 61 19 537 73 4 88,163 28 836,131 50 1,252,552 92 1,971,400
MB02 791 66 134 657 72 24 404,459 71 1,677,614 104 2,319,328 164 3,399,740
MB03 602 42 90 512 76 21 316,450 81 1,424,268 122 1,963,504 192 2,858,223
MB04 214 41 30 184 74 7 99,150 25 462,223 39 644,056 63 948,809
MB05 255 27 54 201 69 16 154,795 39 545,845 55 743,927 86 1,079,212
MB06A 149 30 70 80 69 19 198,768 45 541,473 57 688,776 78 925,026
MB06B 542 61 160 383 69 29 452,785 73 1,413,439 96 1,868,800 138 2,623,939
MB06C 518 68 61 457 62 10 171,877 25 587,784 31 854,942 50 1,344,546
MB07 413 87 30 383 74 4 114,805 24 735,628 38 1,062,944 65 1,619,346
MB08A 253 34 99 154 69 26 282,306 61 805,099 79 1,038,647 110 1,418,416
MB08B 299 27 92 208 69 27 263,023 65 807,326 86 1,063,349 125 1,486,920
MB08C 570 40 235 335 67 55 665,459 130 1,813,439 163 2,325,082 223 3,157,928
MB09A 182 22 52 131 72 16 153,009 44 507,205 61 672,318 90 943,833
MB09B 116 23 51 64 69 16 146,905 38 405,264 49 517,509 67 698,229
MB10 91 12 61 30 75 25 177,424 62 458,268 77 569,104 101 740,699
MB11 866 90 208 658 71 30 593,452 80 2,054,352 110 2,765,249 163 3,952,003
MB12 324 76 26 298 64 4 71,716 10 323,750 15 493,871 27 806,512
MB13 145 35 0 145 56 0 113 1 16,128 1 48,724 3 125,482
MB14A 106 21 48 58 53 16 136,604 36 325,703 44 402,802 55 529,611
MB14B 120 10 66 54 52 29 188,063 68 446,912 81 548,513 102 711,386
MB15 236 24 52 184 73 16 160,282 47 593,473 68 801,565 103 1,146,625
MB16A 359 43 92 266 74 21 281,466 61 989,635 85 1,319,869 126 1,861,976
MB16B 190 29 93 98 69 26 264,109 61 712,488 78 903,499 105 1,208,841
MB16C 114 18 38 75 57 13 109,167 31 269,935 37 344,114 46 470,215
MB17 653 77 303 350 64 48 847,391 113 2,171,957 137 2,747,736 180 3,680,286
MB18A 302 27 175 127 69 51 500,765 119 1,299,166 149 1,626,472 197 2,142,095
MB18B 133 13 85 49 69 34 242,299 79 617,655 98 768,629 129 1,004,674
MB18C 146 12 74 72 69 31 212,167 72 566,852 91 716,506 124 954,871
MB19 419 59 103 315 69 19 293,461 48 968,721 65 1,301,260 96 1,859,538
MB20 176 13 68 108 71 28 197,655 69 581,501 91 751,711 129 1,027,278
MB21 527 42 76 451 78 18 302,286 82 1,360,058 121 1,861,397 187 2,684,640
MB22A 319 19 110 209 77 38 353,307 116 1,136,113 155 1,476,185 219 2,019,924

Table C.1
Flows and Volumes for Major Basins - Existing Land Use (Page 1 of 2)

WQ storm 10-year storm 25-year storm 100-year storm



Basin ID(1) Acres Tc

Impervious 
Acres

Pervious 
Acres

Soil 
Group 
(CN)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)
MB22B 375 34 96 278 78 25 334,396 90 1,199,059 124 1,585,432 180 2,208,309
MB22C 347 26 103 244 68 31 294,839 74 904,340 98 1,194,115 143 1,675,466
MB22D 859 88 110 749 69 16 309,016 44 1,347,654 65 1,928,371 108 2,939,608
MB23A 208 37 36 172 63 9 101,603 21 314,249 25 436,329 38 653,223
MB24 773 95 155 618 68 21 433,151 55 1,519,012 76 2,081,729 115 3,041,828
MB25 606 61 144 462 70 26 414,001 68 1,428,734 94 1,924,823 141 2,754,455
MB26 694 73 141 553 71 23 410,937 64 1,541,620 91 2,103,795 139 3,047,722
MB27 191 17 61 130 55 22 174,877 52 425,734 62 540,366 78 737,628
MB28 139 17 33 106 79 12 120,512 46 444,710 64 589,655 93 823,170
MB29 753 57 90 663 76 17 348,451 80 1,722,253 122 2,395,702 194 3,514,257
MB30 137 29 3 134 78 1 35,526 18 278,521 30 401,313 51 606,481
MB31 574 76 140 434 71 22 402,151 59 1,390,236 81 1,868,491 121 2,665,322
MB32 1,215 96 177 1,038 71 24 510,612 73 2,208,449 107 3,106,815 173 4,643,899
MB33 666 92 73 593 65 10 202,728 24 784,453 35 1,151,532 59 1,816,051
MB34A 773 68 181 592 69 31 511,727 78 1,722,726 106 2,325,925 158 3,342,160
MB34B 924 60 357 567 69 66 1,009,218 160 2,884,620 205 3,725,333 284 5,094,202
MB34C 799 96 181 617 69 25 507,298 64 1,721,589 87 2,331,218 130 3,360,948
MB34D 1,683 106 519 1,164 69 66 1,441,572 166 4,382,559 218 5,770,054 310 8,069,098
MB35 705 56 167 538 69 32 474,346 80 1,591,624 109 2,146,421 163 3,080,163
MB36 358 17 46 313 74 17 153,179 63 741,259 98 1,040,323 159 1,544,043

(1) See Figure 5.1 for Basin ID information
CN - curve number
cfs - cubic feet per second
CF - cubic feet
Tc - time of concentration 

Table C.1
Flows and Volumes for Major Basins - Existing Land Use (Page 2 of 2)

WQ storm 10-year storm 25-year storm 100-year storm



Basin ID(1) Acres Tc

Impervious 
Acres

Pervious 
Acres 

Soil 
Group 
(CN)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

MB01 557 61 258 299 73 48 744,351 121 2,115,412 155 2,697,637 212 3,624,592
MB02 791 66 200 591 72 35 588,047 96 2,040,912 132 2,730,984 196 3,872,415
MB03 602 42 151 451 76 35 482,582 110 1,737,740 154 2,315,193 227 3,257,311
MB04 214 41 60 154 74 14 183,309 40 624,178 55 826,511 81 1,156,876
MB05 255 32 197 59 69 52 559,716 122 1,378,851 149 1,695,306 191 2,181,916
MB06A 149 14 111 38 69 44 318,160 101 787,899 124 970,611 160 1,252,373
MB06B 542 61 254 289 69 47 717,727 113 1,958,618 142 2,491,512 192 3,345,812
MB06C 518 68 204 314 62 35 574,048 82 1,486,070 100 1,899,478 132 2,581,403
MB07 413 87 132 281 74 19 391,178 54 1,268,611 73 1,663,612 104 2,304,614
MB08A 253 34 99 154 69 26 282,621 61 805,747 79 1,039,388 110 1,419,276
MB08B 299 27 105 195 69 30 300,214 73 883,902 96 1,150,831 136 1,588,356
MB08C 570 40 216 354 67 51 612,711 120 1,701,402 151 2,196,298 209 3,007,500
MB09A 182 22 72 110 72 23 210,141 58 620,139 76 800,264 107 1,090,720
MB09B 116 23 49 66 69 15 141,204 37 393,531 47 504,106 65 682,690
MB10 91 12 71 19 75 30 206,030 71 512,772 87 630,381 112 810,408
MB11 866 113 260 606 71 32 729,271 84 2,315,939 112 3,057,957 160 4,281,515
MB12 324 76 85 238 64 14 238,838 32 689,810 40 917,421 57 1,305,104
MB13 145 35 36 109 56 9 102,880 21 255,834 26 332,008 32 467,343
MB14A 106 21 42 64 53 14 119,071 32 284,354 38 353,532 48 469,590
MB14B 120 10 64 56 52 28 182,519 66 433,823 79 532,892 99 692,324
MB15 236 24 79 157 73 24 235,426 65 740,344 87 967,570 125 1,336,673
MB16A 359 43 112 247 74 26 335,304 71 1,093,724 96 1,437,247 138 1,995,985
MB16B 190 14 114 76 69 45 326,728 106 842,291 132 1,052,194 175 1,381,961
MB16C 114 18 41 72 57 14 117,722 33 289,765 40 367,478 50 498,311
MB17 653 34 353 300 64 92 1,002,646 213 2,521,305 259 3,156,860 337 4,170,334
MB18A 302 27 208 94 69 60 592,633 141 1,488,320 173 1,842,565 224 2,392,656
MB18B 133 13 92 41 69 37 264,632 87 663,581 107 821,084 138 1,065,480
MB18C 146 12 118 28 69 49 337,961 114 825,514 139 1,011,932 178 1,297,323
MB19 419 59 182 236 69 34 515,184 82 1,426,731 104 1,824,814 142 2,467,028
MB20 176 7 110 66 71 56 318,450 133 823,564 167 1,026,802 220 1,344,314
MB21 527 42 153 374 78 35 506,438 117 1,734,199 159 2,278,570 229 3,154,595
MB22A 319 19 91 228 77 31 303,878 104 1,045,455 142 1,375,080 204 1,905,998

Table C.2
Flows and Volumes for Major Basins - Future Land Use (Page 1 of 2)

WQ storm 10-year storm 25-year storm 100-year storm



Basin ID(1) Acres Tc

Impervious 
Acres

Pervious 
Acres 

Soil 
Group 
(CN)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

Peak 
Runoff 

(cfs)

Total 
Volume 

(CF)

MB22B 375 34 105 270 78 27 355,847 94 1,238,000 128 1,628,764 185 2,257,008
MB22C 347 26 99 248 68 29 282,811 71 879,391 95 1,165,570 139 1,642,309
MB22D 859 88 320 539 69 46 895,545 113 2,568,303 145 3,325,722 201 4,563,750
MB23A 208 37 51 156 63 13 146,134 30 413,157 36 551,180 51 789,000
MB24 773 95 209 564 68 29 583,067 72 1,832,414 95 2,440,818 138 3,459,639
MB25 606 61 175 431 70 32 499,481 81 1,602,048 108 2,122,191 157 2,982,435
MB26 694 73 263 431 71 43 749,445 108 2,220,394 141 2,875,010 196 3,936,117
MB27 191 8 103 88 55 49 295,299 113 707,449 136 874,085 171 1,141,522
MB28 139 17 60 79 79 22 191,553 64 572,174 84 731,146 114 981,730
MB29 753 57 211 542 76 41 672,102 127 2,326,906 174 3,072,632 253 4,280,484
MB30 137 29 34 103 78 10 118,687 35 430,199 48 570,268 70 796,591
MB31 574 76 175 399 71 28 500,983 72 1,589,187 96 2,094,717 138 2,926,169
MB32 1,215 96 317 898 71 44 898,315 115 2,995,038 156 4,002,640 229 5,678,734
MB33 666 92 167 500 65 24 463,761 56 1,356,692 71 1,813,751 101 2,595,741
MB34A 799 96 200 598 69 27 560,447 70 1,831,845 94 2,457,352 138 3,507,439
MB34B 773 68 208 565 69 36 587,461 88 1,879,312 118 2,504,950 172 3,549,927
MB34C 924 60 411 513 69 76 1,161,227 183 3,198,655 232 4,084,314 315 5,510,744
MB34D 1,683 106 558 1,125 69 71 1,549,982 178 4,608,012 231 6,028,099 325 8,368,959
MB35 705 56 290 415 69 56 820,157 135 2,305,723 172 2,962,659 237 4,027,193
MB36 358 17 90 269 74 33 275,676 94 978,368 133 1,307,779 199 1,849,503

(1) See Figure 5.1 for Basin ID information
CN - curve number
cfs - cubic feet per second
CF - cubic feet
Tc - time of concentration

Table C.2
Flows and Volumes for Major Basins - Future Land Use (Page 2 of 2)

WQ storm 10-year storm 25-year storm 100-year storm



Table C.3
Pipe Sizes Required for 10-year and 25-year storms - Future Land Use (Page 1 of 2)

Pipe 
Identification Major Basins Contributing Drainage

10-year 25-year
Pipe 

Length
Minimum 

Pipe Slope Flow Velocity 
Pipe 

Diameter Flow Velocity 
Pipe 

Diameter 
(cfs) (ft/sec) (inches) (cfs) (ft/sec) (inches) (ft) (ft/ft)

ID1 MB11, MB16A 114.22 5.8 60 152.12 7.8 60 6466 0.003
ID2-A MB31,MB32,MB33,MB34A,MB34B 261.73 6.8 84 345.89 9.0 84 5230 0.0025
ID2-B MB31,MB32,MB33,MB34A,MB34B,MB34C 346.90 9.0 84 456.00 11.9 84 5254 0.005
ID2-C MB31,MB32,MB33,MB34A,MB34B,MB34C,MB34D 348.17 9.1 84 458.07 11.9 84 14024 0.0045
ID3 MB6A,MB5,MB6B, MB6C, MB7 215.29 7.6 72 272.39 9.6 72 5407 0.004
ID4 MB35 135.23 6.9 60 172.21 8.8 60 5338 0.005
ID6 MB6A,MB5,MB6B, MB6C, MB7 277.64 7.2 84 351.18 9.1 84 9617 0.003
ID7 MB6A,MB6B 257.34 6.7 84 321.69 8.4 84 5758 0.0025
ID8 MB8C,MB18C 98.18 10.2 42 123.85 12.9 42 1028 0.015
ID9 MB10 35.47 5.0 36 43.54 6.2 36 486 0.005
ID10 MB9B 36.80 5.2 36 47.16 6.7 36 2007 0.005
ID11 MB9A 54.64 5.7 42 70.65 7.3 42 1780 0.005
ID12 MB6A 29.04 5.9 30 35.55 7.2 30 1425 0.0067
ID13 MB8C 70.93 7.4 42 90.94 7.2 48 1315 0.005
ID14 MB18C 85.72 6.8 48 104.35 8.3 48 2365 0.005
ID15 MB8C 182.50 6.5 72 235.58 8.3 72 10676 0.003
ID17 MB18A 140.64 7.2 60 172.96 8.8 60 1090 0.005
ID18 MB8A,MB8B,MBC,MB18A,M14B 136.16 6.9 60 166.91 8.5 60 893 0.0036
ID19 MB14B 16.56 5.3 24 19.92 6.3 24 1324 0.007
ID20 MB24 43.70 8.9 30 57.95 8.2 36 3939 0.015
ID21 MB23A,MB22D, MB22C 145.93 11.6 48 188.32 9.6 60 3396 0.009
ID22 MB23A,MB22C,MB22D 141.20 7.2 60 181.20 9.2 60 5871 0.0077
ID23 MB22B 94.06 13.3 36 128.47 13.4 42 2965 0.032
ID24 MB18B,MB20 73.84 10.5 36 90.92 12.9 36 1298 0.02
ID25 MB22A 104.48 5.3 60 142.42 7.3 60 3250 0.003
ID26 MB17,MB19 97.58 5.0 60 121.79 6.2 60 5928 0.0038
ID27 MB16B,MB17 203.03 7.2 72 248.84 8.8 72 5935 0.0038
ID28 MB19 82.08 11.6 36 103.96 14.7 36 2147 0.005
ID29 MB31 71.81 7.5 42 95.53 7.6 48 3451 0.005
ID30-a MB32 96.98 4.9 60 130.87 6.7 60 2620 0.0025
ID30-b MB32 25.23 3.6 36 34.00 4.8 36 2229 0.003
ID31 MB31,MB32,MB33,MB34A 188.71 6.7 72 251.70 6.5 84 7429 0.0025
ID32-a 186.32 6.6 72 248.97 6.5 84 661 0.0025
ID32 MB34A 42.98 6.1 36 57.79 8.2 36 3106 0.0065
ID33 MB8A & MB8B 106.51 8.5 48 139.46 7.1 60 5323 0.005
ID34 MB5 122.17 6.2 60 149.13 5.3 72 2083 0.0025



Table C.3
Pipe Sizes Required for 10-year and 25-year storms - Future Land Use (Page 2 of 2)

Pipe 
Identification Major Basins Contributing Drainage

10-year 25-year
Pipe 

Length
Minimum 

Pipe Slope Flow Velocity 
Pipe 

Diameter Flow Velocity 
Pipe 

Diameter 
(cfs) (ft/sec) (inches) (cfs) (ft/sec) (inches) (ft) (ft/ft)

ID35
MB31,MB32,MB33,MB34A,MB34B,MB34C,MB34D,M
B35,MB5,MB6A,MB6B,MB6C,MB7 450.18 11.7 84 586.03 11.7 96 1224 0.005

ID36
MB31,MB32,MB33,MB34A,MB34B,MB34C,  
MB34D,MB35 341.82 8.9 84 448.89 8.9 96 5008 0.0025

ID37 MB35 135.23 6.9 60 172.21 6.1 72 3905 0.0025
ID38 MB34C 81.84 6.5 48 103.96 5.3 60 4611 0.003
ID39 MB8A 61.32 6.4 42 78.86 8.2 42 2337 0.006
ID40 MB8A,MB8B,MB8C,MB18A 153.24 7.8 60 188.34 9.6 60 2150 0.005
ID41 MB31,MB32 140.07 7.1 60 187.83 9.6 60 4285 0.005
ID42 MB32 76.70 6.1 48 103.81 5.3 60 4183 0.003
ID43 MB11 83.99 4.3 60 111.60 5.7 60 2525 0.0025
ID44 MB16C,MB11, MB16A 118.16 9.4 48 156.46 12.5 48 186 0.011
ID45 MB16C,MB11, MB16A 120.54 9.6 48 159.65 12.7 48 757 0.011
ID46 MB16C 24.88 7.9 24 29.95 9.5 24 990 0.015
ID48 MB17,MB19,MB16B 180.05 9.2 60 223.17 11.4 60 5711 0.01
ID49 MB27 85.06 12.0 36 102.30 14.5 36 928 0.02
ID51 MB14A 15.78 5.0 24 19.00 6.1 24 1541 0.01
ID52 MB26 108.15 11.2 42 140.61 11.2 48 2496 0.01
ID53 MB25 80.88 6.4 48 107.97 8.6 48 6831 0.005
ID54 MB23A,MB22D, MB22C,MB22B 167.31 8.5 60 219.39 11.2 60 1137 0.007
ID56 MB8C,MB18C 94.86 9.9 42 119.87 12.5 42 371 0.014
ID57 MB6A 29.04 5.9 30 35.55 5.0 36 773 0.005
ID58 MB5,MB6A,MB6B,MB6C 264.76 13.5 60 329.62 11.7 72 6885 0.01
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Table C.4

                                                                 Time of Concentration Summary Matrix  (used for subbasins only)

Per COSM Guidelines for calculating time of concentration

Assumptions:

1 See full descriptions of assumptions on "Tc Calc" worksheet.

2 :  Based on relative land use coverage, the following factors were used:

ns :  Manning's effective roughness coefficient for sheet flow

ks :  Time of Concentration velocity factor for shallow, concentrated flow

Asphalt
Prarie grass/ 

lawn

ns 0.012 0.15

ks 27 11

3 :  Given subbasin size and number of assumptions made in initial calcs, assume

   minimum time of concentration is 10 minutes.

    Calculated tc values adjusted accordingly

Sheet Flow: T = (0.42 * (n(s) * 300)^0.8)/(1.5^0.5)*(S^0.4)

Area (ac): 0-20 20-40 40-60 60+ Shallow Concentrated: T= L/(k(s)*(S^0.5)*60)

Average (ac) 10 30 50 80

Assumed flo 933 1617 2087 2640 Notes:            For purposes of estimating flow lengths, the average 
Assumed flo 1143 1980 2556 3233    area for the range was used.

For purposes of calculating per incremental slope, 

Impervious ( 0-25 25-50 50-75 75-100    the average slope was used.
k(s) (3)

11 11 27 27 2 Symmetrical flow length is calculated assuming 

   subbasin is square or circular shape.

Slope (%): 0-10 10-20 20+  Unsymmetrical flow length is calculated assuming 
Average (ft/ft 0.05 0.15 0.25   subbasin is a rectangular or assymetrical shape

  where the flow length is three times as long as the 

Upstream lan Asphalt Grass   subbasin width

n(s) 0.012 0.15 3 k(s) is the time of concentration velocity factor for 

   shallow concentrated flow - asumed to be 

  a component of % impervious



 

Impervious Percentage (1) < 50% >50%

Dominant upstream land use coverage (2) Asphalt Grass Asphalt Grass

Acreage = 0-20 acres Slope (%)

symmetrical (3)
  

10 30 10 26 0-10%   

10 19 10 17 10-20%

10 15 10 14 20%+

non-symmetrical (3)

11 32 10 27 0-10%

10 20 10 17 10-20%

10 16 10 14 20%+

Acreage = 20-40 acres Slope (%)

symmetrical (3)

14 35 10 28 0-10%

10 22 10 18 10-20%

10 17 10 15 20%+

non-symmetrical (3)

17 37 10 29 0-10%

10 23 10 19 10-20%

10 19 10 15 20%+

Acreage = 40-60 acres Slope (%)

symmetrical (3)

17 38 10 30 0-10%

10 24 10 19 10-20%

10 19 10 15 20%+

non-symmetrical (3)

20 41 10 31 0-10%

12 25 10 19 10-20%

10 20 10 16 20%+



Table cont.

Impervious Percentage (1) < 50% >50%

Dominant upstream land use coverage (2) Asphalt Grass Asphalt Grass

Acreage = 60+ acres Slope (%)

symmetrical (3)

21 42 10 31 0-10%

12 26 10 20 10-20%

10 21 10 16 20%+

non-symmetrical (3)

25 46 12 33 0-10%

15 28 10 21 10-20%

11 22 10 17 20%+

Notes: 1 Range of impervious used to determine ks.  Impervious < 50% assumes ks = 11; impervious >50% assumes ks = 27. 

2 Dominant upstream land use coverage used to determine ns.  Asphalt upstream assumes ns = 0.012; lawn upstream 

assumes ns = 0.15.

3 If basin deemed to be symmetrical, assume square shape in calculating flow lengths.  If basin deemed to be non symmetrical,

 assume rectangular shap where length is equal to 3* width.
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233 81 46 0 81 N/A N/A N/A N/A N/A N/A N/A N/A
256 24 37 0 24 N/A N/A N/A N/A N/A N/A N/A N/A
257 56 41 0 56 N/A N/A N/A N/A N/A N/A N/A N/A
275 15 32 0 15 N/A N/A N/A N/A N/A N/A N/A N/A
282 19 32 0 19 N/A N/A N/A N/A N/A N/A N/A N/A
283 43 41 0 43 79 0 10,656 5 89,936 8 129,644 13 195,732
285 62 46 0 62 79 0 15,007 6 126,920 10 182,998 18 276,345
289 50 38 6 43 N/A N/A N/A N/A N/A N/A N/A N/A
313 40 17 9 31 N/A N/A N/A N/A N/A N/A N/A N/A
315 37 37 0 37 N/A N/A N/A N/A N/A N/A N/A N/A
326 27 35 0 27 79 0 6,704 3 56,426 6 81,316 9 122,734
332 17 32 0 17 79 0 4,216 2 35,442 4 51,069 6 77,070
333 30 37 0 30 79 0 7,404 4 62,372 6 89,894 10 135,693
338 15 32 3 12 N/A N/A N/A N/A N/A N/A N/A N/A
339 17 11 2 15 79 1 8,533 5 42,954 8 59,292 12 86,081
343 23 35 1 22 79 0 7,762 3 51,260 5 72,608 8 107,943
374 60 46 0 60 N/A N/A N/A N/A N/A N/A N/A N/A
376 35 37 4 31 79 1 18,553 6 90,374 9 124,337 14 179,974
377 40 41 1 39 79 0 13,352 5 89,140 8 126,387 13 188,063
386 46 38 0 46 N/A N/A N/A N/A N/A N/A N/A N/A
387 28 35 0 28 N/A N/A N/A N/A N/A N/A N/A N/A
397 25 37 0 25 79 0 6,182 3 52,083 5 75,065 8 113,309
398 30 35 0 30 79 0 7,516 4 63,260 6 91,164 10 137,598
403 29 37 0 29 79 0 7,245 4 61,037 6 87,969 10 132,787
407 21 37 0 21 79 0 5,217 3 43,953 4 63,347 7 95,621
408 57 41 0 57 79 0 14,084 6 118,867 11 171,348 18 258,695
418 15 10 4 11 79 2 14,583 7 50,890 9 66,877 13 92,510
427 18 11 3 15 79 1 12,654 6 52,371 9 70,595 14 100,187
448 22 37 3 19 N/A N/A N/A N/A N/A N/A N/A N/A
449 16 32 5 11 69 1 13,820 3 42,327 4 55,722 6 77,876
452 18 30 0 18 79 0 4,518 3 37,941 4 54,664 7 82,488
453 18 32 0 18 79 0 4,683 2 37,630 4 54,066 7 81,389
464 14 30 4 10 69 1 11,088 3 35,163 4 46,720 5 65,965
465 44 38 12 32 69 3 34,193 7 109,531 10 145,934 14 206,682
466 14 32 1 13 N/A N/A N/A N/A N/A N/A N/A N/A
474 7 32 0 7 69 0 52 0 6,636 0 11,051 1 19,062
475 12 30 1 11 69 0 3,057 1 16,552 1 24,357 3 38,052
482 42 41 1 41 N/A N/A N/A N/A N/A N/A N/A N/A
483 6 11 1 6 69 0 2,357 1 10,572 1 15,104 3 22,958
484 20 32 2 18 N/A N/A N/A N/A N/A N/A N/A N/A

Flow and Volume for Subbasins
Table C.5

WQ storm 10 yr. storm 25 yr. storm 100 yr storm
UPDATE

Active Scroll
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485 12 32 0 12 79 0 2,957 2 24,856 3 35,815 4 54,050
494 25 37 0 25 N/A N/A N/A N/A N/A N/A N/A N/A
495 22 17 5 18 69 2 14,009 4 48,911 6 66,508 9 96,253
496 15 30 3 12 69 1 7,649 2 29,146 3 40,412 4 59,669
501 23 14 6 17 69 2 16,866 6 55,077 8 73,699 12 104,853
502 21 14 4 16 69 2 12,188 4 43,526 6 59,484 9 86,537
503 29 17 8 21 79 3 28,037 10 97,764 14 128,464 20 177,689
507 15 32 0 15 N/A N/A N/A N/A N/A N/A N/A N/A
508 15 32 0 15 79 0 3,759 2 31,594 3 45,523 6 68,699
513 26 35 1 25 79 0 9,359 4 59,033 6 83,301 9 123,420
516 21 37 1 20 N/A N/A N/A N/A N/A N/A N/A N/A
517 17 11 7 9 79 3 23,608 10 69,656 12 88,790 17 118,898
522 23 35 4 19 N/A N/A N/A N/A N/A N/A N/A N/A
534 35 35 2 33 79 1 14,422 5 83,655 8 117,169 13 172,433
544 42 17 12 30 69 5 35,941 11 111,729 14 147,635 21 207,172
551 41 20 20 21 79 7 62,053 19 179,073 24 227,243 33 302,800
554 47 38 13 34 N/A N/A N/A N/A N/A N/A N/A N/A
555 24 35 2 22 N/A N/A N/A N/A N/A N/A N/A N/A
557 25 17 4 21 79 1 15,368 7 68,375 10 93,044 15 133,266
577 30 17 14 16 69 5 39,966 12 108,792 15 138,339 20 185,704
579 18 11 6 12 69 3 17,929 6 53,167 9 69,346 12 95,899
581 21 14 5 16 69 2 13,039 4 45,514 6 61,881 10 89,543
587 34 17 9 25 69 3 25,121 8 81,970 10 109,671 16 156,013
588 17 11 8 9 69 3 22,879 8 62,452 10 79,480 14 106,798
595 20 10 4 16 69 2 10,729 4 39,965 6 55,113 10 80,921
599 28 14 4 23 69 2 12,319 4 50,086 6 70,306 11 105,073
613 22 14 4 18 N/A N/A N/A N/A N/A N/A N/A N/A
615 11 10 3 8 N/A N/A N/A N/A N/A N/A N/A N/A
618 52 20 24 28 69 8 68,512 19 187,630 24 239,049 33 321,642
619 16 11 5 11 79 2 18,461 8 60,230 11 78,245 15 106,944
623 9 10 2 7 79 1 7,486 4 27,808 5 36,906 7 51,571
625 15 11 5 11 69 2 13,812 5 42,134 7 55,386 10 77,273
631 29 35 1 28 N/A N/A N/A N/A N/A N/A N/A N/A
633 42 20 15 27 69 5 43,948 12 127,847 16 165,863 22 227,982
637 20 30 1 19 N/A N/A N/A N/A N/A N/A N/A N/A
639 22 37 4 17 69 1 11,634 3 42,933 4 59,138 6 86,747
642 32 37 3 29 69 1 9,213 2 47,520 4 69,474 6 107,910
643 13 10 3 10 69 1 7,952 3 28,140 4 38,374 7 55,701
648 15 32 1 14 79 0 7,183 3 37,898 4 52,588 6 76,730
649 15 32 1 14 69 0 2,260 1 17,533 1 26,874 3 43,485
653 76 21 28 47 69 9 81,638 22 235,398 29 304,619 40 417,470
656 15 30 5 10 69 1 14,650 3 43,184 4 56,247 6 77,667
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658 30 14 4 26 N/A N/A N/A N/A N/A N/A N/A N/A
666 30 35 3 27 N/A N/A N/A N/A N/A N/A N/A N/A
673 17 11 3 14 69 1 9,575 4 35,327 5 48,621 8 71,244
674 87 25 25 62 79 8 87,471 27 299,372 37 392,184 52 540,762
677 27 17 10 16 69 4 30,098 9 85,677 12 110,447 16 150,688
678 23 17 7 16 69 2 19,632 6 60,804 8 80,264 12 112,509
686 81 46 14 67 69 3 39,262 8 151,500 11 210,723 18 312,169
687 22 37 4 18 79 1 15,461 4 64,113 6 86,470 9 122,789
700 94 21 8 86 69 2 22,351 7 129,589 13 192,334 24 302,739
706 22 22 3 19 69 1 9,629 3 39,651 4 55,809 7 83,633
708 58 20 2 57 69 1 5,193 2 62,594 6 99,005 13 164,292
717 9 10 5 4 69 2 14,600 5 38,157 7 47,884 9 63,250
719 38 17 7 31 69 2 18,999 6 73,034 9 101,399 14 149,908
720 33 17 6 27 69 2 16,682 5 63,925 8 88,696 13 131,044
723 6 10 2 4 69 1 6,112 2 18,023 3 23,470 4 32,398
725 10 11 2 8 69 1 5,441 2 20,026 3 27,546 5 40,342
731 7 19 1 6 69 0 3,092 1 12,591 1 17,682 2 26,439
732 17 10 6 11 69 3 16,007 6 47,852 8 62,554 11 86,726
733 57 24 3 55 69 1 7,563 3 66,567 6 103,091 12 168,222
737 23 17 0 23 69 0 298 1 21,564 2 35,725 5 61,384
738 37 17 5 32 79 2 22,857 10 101,769 15 138,498 22 198,387
742 23 10 15 8 69 7 44,053 16 111,629 20 138,628 26 180,727
743 34 10 17 16 69 8 49,478 18 132,005 23 166,778 31 222,134
745 32 14 7 24 69 3 21,054 7 71,735 10 96,982 15 139,504
746 22 35 8 15 69 2 21,424 5 63,633 6 83,066 9 114,993
748 60 25 4 56 69 1 12,333 4 78,572 7 117,971 13 187,576
752 36 35 7 28 69 2 20,435 5 73,451 6 100,589 10 146,669
755 15 19 3 12 69 1 8,763 3 31,578 4 43,247 6 63,056
756 20 17 4 16 69 1 11,946 4 42,547 5 58,116 8 84,502
762 8 32 1 6 69 0 4,037 1 15,192 1 21,010 2 30,942
765 31 14 13 17 69 5 38,469 12 106,681 16 136,437 22 184,415
766 15 20 1 14 69 0 1,940 1 17,357 2 26,908 3 43,944
767 15 32 0 14 N/A N/A N/A N/A N/A N/A N/A N/A
768 41 38 3 39 N/A N/A N/A N/A N/A N/A N/A N/A
770 59 25 10 48 69 3 29,903 8 113,749 12 157,630 19 232,611
772 67 26 4 63 69 1 12,394 4 84,809 7 128,346 14 205,456
773 34 23 5 29 69 2 14,793 4 61,108 6 86,063 11 129,049
776 22 10 14 8 69 6 40,810 15 103,737 18 128,967 24 168,364
777 26 19 4 23 69 1 10,874 3 45,835 5 64,785 9 97,480
783 47 19 4 43 69 1 11,534 4 65,328 7 96,658 13 151,724
785 33 37 2 31 N/A N/A N/A N/A N/A N/A N/A N/A
786 45 12 9 37 69 4 25,192 9 92,443 13 127,083 21 185,999
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789 27 23 6 21 69 2 16,507 4 57,841 6 78,730 10 114,063
790 39 37 5 34 79 1 23,435 7 106,251 10 144,953 16 208,140
791 7 15 0 7 69 0 1,379 1 9,319 1 14,076 2 22,493
794 15 10 5 10 69 2 13,861 5 41,906 7 54,951 10 76,455
795 26 17 7 20 69 2 18,979 6 62,709 8 84,160 12 120,122
796 10 32 1 9 69 0 3,934 1 17,088 1 24,296 2 36,771
799 9 30 0 9 N/A N/A N/A N/A N/A N/A N/A N/A
800 30 37 1 29 N/A N/A N/A N/A N/A N/A N/A N/A
803 51 25 15 36 69 4 41,671 11 130,755 14 173,228 21 243,802
804 13 16 0 13 69 0 1,086 1 13,761 1 21,821 3 36,280
807 16 19 2 14 69 1 6,720 2 28,525 3 40,370 5 60,819
808 32 37 1 31 69 0 2,869 1 34,091 2 53,942 5 89,558
810 43 24 3 40 69 1 9,967 3 58,810 5 87,492 10 138,004
811 25 17 10 15 79 4 32,577 11 100,177 15 128,734 20 173,919
812 18 20 3 15 69 1 8,875 3 34,095 4 47,337 6 69,984
813 12 15 1 12 69 0 1,950 1 14,905 2 22,790 3 36,796
814 16 11 6 9 69 3 17,708 6 50,327 8 64,840 12 88,404
817 27 14 7 20 69 3 20,730 7 66,733 9 88,976 14 126,095
819 29 17 1 28 79 0 10,696 6 67,269 10 94,873 15 140,487
821 33 10 6 27 69 3 17,195 7 64,786 10 89,558 16 131,816
822 15 20 2 12 69 1 6,794 2 26,972 3 37,694 5 56,092
825 6 20 0 6 N/A N/A N/A N/A N/A N/A N/A N/A
826 47 24 7 41 69 2 19,179 5 81,590 8 115,540 14 174,170
827 30 23 5 25 69 2 14,881 4 57,087 6 79,241 10 117,129
828 26 35 4 22 79 1 15,632 5 70,182 7 95,629 11 137,152
829 87 21 1 87 N/A N/A N/A N/A N/A N/A N/A N/A
834 44 38 8 37 69 2 21,552 5 83,188 7 115,678 11 171,314
835 16 30 3 13 69 1 8,791 2 32,077 3 44,067 5 64,460
837 56 25 10 46 69 3 29,810 8 111,567 11 154,082 18 226,596
838 30 19 4 27 79 1 16,741 8 80,001 11 109,801 17 158,561
843 18 11 8 10 69 3 22,645 8 62,426 10 79,689 14 107,472
844 22 10 12 10 79 5 36,642 15 102,045 19 128,527 25 169,827
845 26 35 3 23 69 1 8,659 2 40,374 3 58,109 6 88,966
850 13 30 1 12 69 0 2,352 1 16,006 1 24,214 2 38,753
853 57 10 31 27 79 14 94,957 38 264,939 49 333,826 65 441,295
854 15 11 5 10 69 2 13,698 5 41,777 7 54,915 10 76,611
855 26 17 5 22 69 2 13,570 4 51,395 6 71,138 10 104,846
856 22 37 7 15 79 2 22,394 6 76,088 8 99,562 11 137,120
859 17 32 5 12 79 1 16,412 4 56,619 6 74,275 9 102,562
861 28 10 19 9 69 9 55,150 20 138,541 25 171,532 32 222,769
862 17 10 5 12 69 2 14,293 5 44,713 7 59,172 11 83,173
863 19 10 5 14 69 2 14,847 6 47,844 8 63,802 12 90,435
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864 54 20 22 31 69 7 64,206 18 180,045 23 231,060 31 313,596
868 38 14 9 29 69 3 24,701 8 84,508 11 114,361 18 164,672
871 39 22 8 31 69 2 22,451 6 80,988 9 110,954 14 161,833
872 16 20 3 13 69 1 8,729 3 31,891 4 43,811 6 64,079
873 22 17 10 12 69 4 28,078 8 77,671 11 99,262 15 134,050
874 15 11 5 10 69 2 13,413 5 40,955 6 53,850 9 75,152
875 25 37 5 20 79 1 20,197 5 77,695 8 103,682 11 145,692
876 19 11 5 14 79 2 16,853 8 61,363 11 81,191 16 113,099
879 18 20 3 15 79 1 13,665 5 54,600 7 73,250 11 103,470
881 64 46 0 63 N/A N/A N/A N/A N/A N/A N/A N/A
888 19 20 2 16 69 1 6,334 2 29,689 3 42,739 6 65,435
893 21 35 2 19 69 0 4,462 1 27,398 2 40,983 4 64,960
894 76 26 3 73 79 1 26,925 13 172,586 20 243,829 33 361,635
898 41 41 6 35 69 1 16,404 3 69,897 5 99,080 9 149,525
899 7 19 0 7 49 0 245 0 580 0 1,086 0 3,095
900 11 10 4 7 69 2 12,810 5 36,365 6 46,835 9 63,829
901 20 23 4 16 79 1 14,893 5 59,632 8 80,027 11 113,079
902 35 23 9 27 69 3 24,791 7 82,298 9 110,593 14 158,074
903 10 11 1 10 69 0 1,849 1 13,166 2 19,990 3 32,082
904 58 41 10 49 79 2 40,081 11 167,167 15 225,641 23 320,676
907 18 32 4 14 69 1 12,640 3 42,034 4 56,524 6 80,852
909 22 10 16 6 69 7 44,434 16 111,043 20 137,235 26 177,811
910 17 20 2 14 69 1 6,128 2 27,391 3 39,120 5 59,453
911 33 23 7 27 69 2 19,034 5 68,780 7 94,267 12 137,553
912 7 10 4 3 69 2 11,902 4 30,987 5 38,837 7 51,219
916 18 30 2 16 N/A N/A N/A N/A N/A N/A N/A N/A
917 16 32 1 14 79 0 7,632 3 39,241 4 54,304 6 79,034
918 12 19 1 12 N/A N/A N/A N/A N/A N/A N/A N/A
922 13 32 2 11 69 1 6,841 2 25,977 2 35,994 4 53,112
923 42 25 7 35 69 2 19,171 5 76,719 8 107,404 13 160,109
928 22 23 0 21 N/A N/A N/A N/A N/A N/A N/A N/A
935 56 41 24 32 79 6 75,381 16 226,617 22 289,972 30 389,945
936 54 10 39 15 79 17 114,939 44 295,086 54 364,898 70 472,071
937 18 10 13 5 69 6 36,388 13 90,833 16 112,213 21 145,316
938 19 32 5 14 N/A N/A N/A N/A N/A N/A N/A N/A
939 23 35 5 17 69 1 15,214 3 51,336 5 69,281 7 99,485
940 21 37 2 19 69 0 5,599 1 29,614 2 43,453 4 67,714
941 7 32 0 7 69 0 1,130 0 8,718 1 13,356 1 21,604
942 28 23 3 25 69 1 8,386 2 41,822 4 60,799 7 93,938
946 60 25 22 38 79 7 72,511 21 228,774 28 295,422 39 401,211
947 23 14 6 17 69 2 16,576 5 54,519 8 73,082 11 104,175
948 55 17 23 32 79 8 73,943 25 222,646 33 284,954 45 383,274
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951 11 20 0 11 69 0 838 0 11,379 1 18,115 2 30,212
952 73 26 1 71 69 0 4,306 2 73,446 5 118,171 13 198,712
956 63 25 17 46 79 5 59,137 19 208,937 25 275,153 37 381,461
958 24 23 7 17 69 2 18,784 5 59,736 7 79,414 10 112,190
970 19 32 3 16 69 1 7,625 2 32,144 3 45,457 5 68,440
971 18 32 4 14 69 1 12,610 3 42,096 4 56,660 6 81,128
972 24 10 6 18 69 3 16,621 6 55,624 9 74,872 14 107,199
973 32 35 1 31 79 0 11,144 5 72,796 7 103,022 12 153,038
975 41 17 11 29 69 4 33,081 10 104,593 13 138,819 20 195,758
976 21 35 2 19 69 1 6,098 1 31,159 2 45,488 4 70,558
977 56 25 10 46 69 3 29,189 8 110,040 11 152,206 18 224,184
980 107 46 3 104 69 1 10,496 3 115,577 7 182,154 14 301,525
981 7 11 1 6 69 1 3,855 1 14,109 2 19,384 3 28,353
982 29 14 10 19 79 4 32,427 13 105,324 17 136,722 24 186,715
984 22 23 4 18 69 1 10,907 3 41,860 4 58,111 7 85,903
986 26 37 4 22 69 1 10,437 2 44,362 4 62,844 6 94,779
987 35 35 2 33 69 0 5,207 1 41,760 3 64,212 6 104,183
990 88 46 4 84 N/A N/A N/A N/A N/A N/A N/A N/A
991 21 23 5 16 69 2 14,450 4 48,610 5 65,535 8 93,994
992 21 23 5 16 79 1 17,792 6 66,326 8 88,085 12 123,171
993 18 10 11 7 69 5 31,214 11 80,219 14 100,103 19 131,300
994 47 38 18 29 79 4 58,098 14 181,251 18 233,579 25 316,538
995 27 35 12 15 69 3 33,569 7 92,611 9 118,279 12 159,616

1005 70 25 32 39 69 9 90,188 22 248,205 29 316,721 39 426,960
1014 55 25 5 50 69 2 15,604 5 81,011 7 118,479 14 184,064
1015 33 10 6 27 69 3 16,575 6 63,679 10 88,382 16 130,612
1016 19 11 5 14 79 2 16,554 8 60,341 11 79,851 15 111,251
1017 38 37 7 32 N/A N/A N/A N/A N/A N/A N/A N/A
1019 22 35 10 12 69 3 29,699 6 81,013 8 103,099 11 138,540
1023 50 24 1 49 69 0 2,896 2 50,243 4 80,881 9 136,057
1025 19 32 6 13 69 2 17,917 4 54,060 5 70,877 8 98,602
1026 45 25 7 38 69 2 21,498 6 84,615 9 118,071 14 175,444
1027 21 23 6 15 79 2 21,166 7 73,251 9 96,138 13 132,813
1028 37 22 8 29 79 3 29,910 11 113,646 15 151,361 21 212,262
1036 21 23 5 16 69 1 13,051 4 45,308 5 61,538 8 88,956
1037 15 10 2 12 79 1 9,726 5 41,445 8 56,084 11 79,894
1039 19 10 8 11 79 4 25,854 11 77,113 14 98,508 19 132,223
1040 61 46 19 42 69 4 55,012 10 166,808 13 219,059 19 305,332
1041 46 17 14 33 69 5 39,537 12 122,791 16 162,211 23 227,563
1042 47 25 7 40 69 2 20,188 6 83,707 8 117,983 14 177,050
1046 125 46 54 71 69 12 154,399 28 428,217 36 547,862 49 740,909
1048 58 20 24 33 69 8 69,346 19 194,082 24 248,928 34 337,612
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1049 19 20 3 15 79 1 13,671 5 54,986 7 73,837 11 104,395
1052 8 30 3 5 69 1 8,564 2 24,513 3 31,657 4 43,284
1053 16 32 5 11 69 1 14,334 3 43,439 4 57,022 6 79,437
1058 17 19 2 15 69 1 5,344 2 25,948 3 37,562 5 57,807
1059 15 20 3 12 79 1 12,003 5 46,921 6 62,752 9 88,367
1060 36 23 9 27 69 3 26,354 7 86,406 10 115,760 15 164,915
1062 72 42 0 72 N/A N/A N/A N/A N/A N/A N/A N/A
1067 8 10 3 5 69 2 9,653 4 27,421 5 35,324 7 48,153
1071 35 23 13 23 69 4 36,033 9 105,588 12 137,280 18 189,161
1072 18 20 4 14 69 1 11,556 3 39,826 5 53,997 7 77,908
1073 16 11 6 10 69 3 18,268 7 51,978 8 66,990 12 91,374
1074 65 46 24 41 79 5 77,695 16 244,569 22 315,717 30 428,644
1076 40 22 8 31 69 3 23,378 6 83,361 9 113,911 15 165,705
1078 26 37 0 26 N/A N/A N/A N/A N/A N/A N/A N/A
1079 15 19 1 14 69 0 3,366 1 20,526 2 30,652 4 48,506
1080 46 20 22 25 69 7 61,701 17 168,322 21 214,190 29 287,774
1081 18 20 1 17 N/A N/A N/A N/A N/A N/A N/A N/A
1083 15 10 6 9 69 3 17,734 7 49,876 8 64,058 12 87,018
1086 16 10 5 11 69 2 14,978 6 44,926 7 58,783 11 81,584
1087 29 23 6 22 79 2 23,304 8 88,875 11 118,437 16 166,185
1088 36 35 8 27 69 2 23,909 5 80,797 7 109,081 11 156,697
1089 42 38 14 28 69 3 39,831 8 119,378 11 156,242 15 216,936
1090 33 37 6 27 69 2 18,556 4 67,669 6 92,972 9 136,020
1091 20 35 3 18 79 1 11,858 4 54,463 5 74,416 8 107,012
1100 32 35 6 25 69 2 18,513 4 65,952 6 90,138 9 131,158
1101 89 46 0 89 N/A N/A N/A N/A N/A N/A N/A N/A
1102 14 20 0 14 69 0 108 0 13,135 1 21,847 3 37,645
1103 16 20 3 13 79 1 11,416 4 46,065 6 61,885 9 87,535
1104 14 11 5 10 69 2 13,720 5 41,159 7 53,857 10 74,753
1105 37 23 9 28 79 3 32,190 11 118,046 15 156,377 22 218,105
1108 15 11 6 9 69 3 16,991 6 48,150 8 61,982 11 84,423
1110 17 32 2 15 N/A N/A N/A N/A N/A N/A N/A N/A
1112 63 42 14 49 69 3 38,873 8 135,457 11 184,241 17 266,760
1114 17 30 8 9 69 2 22,843 5 62,060 7 78,875 9 105,819
1115 28 23 6 22 79 2 23,113 8 87,505 11 116,484 16 163,266
1116 40 14 15 24 69 6 44,092 14 126,236 19 163,001 26 222,818
1117 29 17 11 18 69 4 32,952 10 93,798 13 120,912 18 164,963
1118 39 37 11 29 79 3 37,082 9 130,867 13 172,326 19 238,891
1119 17 20 4 13 79 1 14,169 5 53,406 7 71,042 10 99,504
1120 32 10 10 23 79 4 33,013 15 112,665 21 147,509 29 203,263
1121 31 10 9 22 79 4 30,025 14 104,701 19 137,574 27 190,280
1125 22 17 6 16 69 2 17,012 5 54,734 7 72,971 10 103,405
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1126 47 41 12 34 69 3 35,474 7 114,313 10 152,549 14 216,431
1127 14 10 4 10 69 2 12,302 5 38,203 6 50,459 9 70,774
1128 57 38 13 44 69 3 38,059 8 128,485 11 173,435 17 249,103
1131 60 25 7 53 79 2 32,113 13 155,318 19 213,482 29 308,713
1136 61 46 11 50 69 2 31,891 6 119,541 9 165,270 14 243,349
1137 34 17 16 18 69 6 47,272 14 127,978 18 162,455 24 217,625
1138 29 10 24 5 69 11 69,914 25 170,129 31 208,262 39 266,519
1139 58 38 6 52 N/A N/A N/A N/A N/A N/A N/A N/A
1141 21 23 7 14 79 2 24,774 8 79,299 10 102,672 14 139,831
1142 7 11 2 5 79 1 6,481 3 22,923 4 30,190 6 41,856
1145 17 32 4 14 79 1 13,475 4 52,144 6 69,643 8 97,940
1146 26 17 10 17 79 3 31,428 11 99,708 15 128,883 20 175,218
1147 24 17 9 15 79 3 28,886 10 91,107 13 117,637 18 159,743
1152 28 23 6 22 79 2 22,659 8 86,869 11 115,853 16 162,685
1153 30 17 14 17 79 5 42,808 14 126,469 18 161,254 25 216,001
1154 88 28 24 64 79 7 84,491 25 295,928 34 389,170 49 538,757
1158 16 10 4 12 69 2 11,629 4 38,318 6 51,384 9 73,271
1159 35 14 13 22 69 5 36,014 12 105,264 15 136,741 22 188,225
1162 40 12 10 30 69 4 29,866 11 97,698 14 130,780 22 186,138
1163 38 10 12 26 69 5 33,177 12 102,321 17 134,899 25 188,822
1164 17 10 12 5 69 5 34,655 13 86,361 16 106,625 20 137,975
1168 13 32 2 10 69 1 6,324 2 24,195 2 33,577 3 49,624
1169 24 37 6 18 69 2 17,379 4 57,278 5 76,863 8 109,705
1170 40 37 4 35 69 1 12,547 3 60,714 5 87,914 8 135,355
1171 29 22 0 29 69 0 361 1 26,749 2 44,342 5 76,227
1172 23 37 2 21 N/A N/A N/A N/A N/A N/A N/A N/A
1173 29 23 7 22 69 2 21,510 6 70,282 8 94,077 12 133,902
1177 37 14 14 23 69 6 40,764 13 117,052 17 151,274 24 206,997
1180 16 30 0 15 69 0 714 0 15,251 1 24,742 2 41,869
1181 21 10 16 5 69 7 47,106 17 115,998 21 142,610 27 183,529
1182 58 30 30 28 69 8 84,767 19 225,866 24 285,282 33 379,851
1186 10 30 1 9 69 0 2,493 1 13,599 1 20,032 2 31,323
1187 11 30 2 9 69 0 4,743 1 19,288 2 27,091 3 40,518
1190 45 25 9 36 79 3 34,943 12 135,937 17 181,684 24 255,681
1191 7 10 3 4 79 1 9,117 4 27,135 5 34,649 7 46,486
1192 6 10 2 4 69 1 5,480 2 16,625 3 21,822 4 30,394
1202 10 10 2 7 79 1 8,109 4 30,357 6 40,338 8 56,434
1205 20 10 11 9 69 5 30,483 11 80,249 14 100,949 19 133,740
1207 30 35 2 28 69 1 6,376 2 40,004 3 59,992 6 95,299
1208 10 10 4 6 69 2 11,334 4 31,925 5 41,022 8 55,755
1209 16 11 6 10 69 2 16,280 6 47,757 8 62,100 11 85,580
1212 51 25 20 31 79 6 64,260 18 198,505 24 255,321 34 345,277
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1213 37 17 16 21 69 6 45,807 14 127,002 17 162,420 24 219,525
1214 8 11 4 4 69 2 11,020 4 29,929 5 38,029 7 51,002
1219 8 10 2 6 69 1 5,717 2 18,937 3 25,425 5 36,305
1220 45 17 19 26 69 7 54,202 16 151,962 21 195,001 29 264,626
1223 26 14 12 14 79 5 37,190 14 109,737 18 139,885 24 187,324
1224 89 46 20 69 79 4 73,380 17 276,596 24 368,025 35 515,627
1225 91 42 33 58 69 8 93,903 18 273,459 24 355,005 33 488,362
1229 57 25 0 57 69 0 413 1 51,304 4 85,373 9 147,173
1230 10 20 0 10 69 0 72 0 8,723 1 14,509 2 25,001
1231 35 10 9 26 69 4 27,310 10 87,992 14 117,336 21 166,309
1233 12 11 5 7 79 2 16,499 7 50,174 9 64,337 12 86,714
1234 81 46 33 47 69 7 94,057 17 264,490 22 339,828 31 461,886
1236 60 26 13 47 69 4 37,367 10 130,637 13 177,736 21 257,389
1238 26 10 8 18 79 4 27,747 13 93,366 17 121,947 24 167,620
1241 24 17 9 15 69 3 25,875 8 74,340 10 96,092 14 131,519
1242 23 14 8 15 69 3 22,419 7 66,259 10 86,345 14 119,286
1243 21 10 11 10 69 5 31,545 12 83,577 15 105,355 20 139,938
1244 31 14 18 13 69 7 52,271 17 135,213 21 169,103 28 222,421
1245 24 17 8 16 79 3 27,317 10 88,302 13 114,528 18 156,267
1246 40 20 17 23 69 6 48,587 13 135,767 17 174,050 24 235,924
1247 16 10 5 10 79 2 17,682 8 57,313 11 74,368 15 101,519
1248 35 10 10 26 79 4 34,133 16 119,291 22 156,803 31 216,957
1249 50 12 18 32 79 7 59,040 24 188,350 32 243,703 45 331,663
1250 32 10 17 15 69 8 50,121 18 131,756 23 165,662 31 219,344
1252 23 10 7 16 49 3 19,728 7 46,746 9 57,559 11 76,685
1253 11 10 7 4 69 3 18,654 7 47,990 9 59,906 11 78,611
1254 10 10 7 3 69 3 20,117 7 50,164 9 61,949 12 80,185
1255 53 31 41 12 69 11 115,521 26 284,707 31 350,117 40 450,729
1257 7 10 3 5 69 1 7,494 3 21,931 4 28,498 5 39,242
1262 13 10 5 8 79 2 15,199 7 48,607 9 62,919 12 85,668
1264 19 10 4 15 79 2 16,101 8 60,853 11 80,976 16 113,451
1265 6 10 3 3 49 1 9,126 3 21,623 4 26,395 5 34,161
1266 24 17 10 14 69 4 28,877 9 80,579 11 103,254 15 139,882
1267 32 35 0 31 69 0 1,135 1 30,209 2 49,334 4 83,903
1268 16 32 1 15 49 0 2,763 1 6,551 1 8,752 1 14,792
1269 28 10 9 19 79 4 29,599 14 98,940 18 129,082 26 177,215
1270 18 10 4 14 69 2 10,875 4 38,263 6 52,111 9 75,536
1272 22 14 8 14 69 3 24,192 8 69,682 10 90,136 14 123,467
1273 19 10 6 13 79 3 20,003 9 66,992 12 87,429 17 120,072
1274 31 14 16 15 69 6 44,632 14 119,530 18 151,206 25 201,701
1275 20 32 7 13 69 2 19,268 4 57,018 6 74,350 8 102,798
1276 25 10 9 16 79 4 28,962 13 92,489 17 119,691 24 162,920
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1277 26 37 6 20 79 1 21,985 6 82,257 8 109,316 12 152,968
1278 35 17 14 21 79 5 44,063 15 136,572 20 175,767 28 237,844
1280 18 10 6 12 79 3 20,158 9 65,731 12 85,383 17 116,686
1281 6 10 2 4 79 1 5,973 3 20,838 4 27,382 5 37,875
1283 95 28 24 71 69 7 68,193 17 224,318 23 300,804 34 428,981
1284 10 11 5 5 49 2 14,482 5 34,316 6 41,903 8 54,295
1285 17 11 8 9 79 3 23,946 10 70,667 13 90,081 17 120,632
1290 18 11 9 9 69 4 24,523 9 66,326 11 84,164 15 112,697
1291 41 10 28 13 69 13 80,396 29 201,975 36 250,078 47 324,785
1294 9 10 4 5 49 2 11,725 4 27,781 5 33,940 6 44,051
1295 16 10 3 13 69 1 8,612 3 32,190 5 44,424 8 65,274
1296 56 10 17 38 69 8 50,260 19 153,439 25 201,740 37 281,522
1297 206 46 4 202 N/A N/A N/A N/A N/A N/A N/A N/A
1299 116 42 18 98 69 4 52,167 11 209,510 16 293,703 26 438,474
1300 14 32 3 11 69 1 9,866 2 33,120 3 44,639 5 64,008
1301 23 14 10 12 79 4 32,204 12 95,049 15 121,167 21 162,268
1303 14 10 6 9 69 2 15,899 6 45,651 8 58,993 11 80,715
1304 6 10 2 3 69 1 6,986 3 19,587 3 25,133 5 34,103
1305 23 37 0 23 69 0 158 1 20,589 1 34,304 3 59,200
1306 35 37 5 30 69 1 14,101 3 59,683 5 84,483 8 127,318
1307 45 12 18 27 69 7 51,102 18 145,554 23 187,656 32 256,057
1309 17 11 8 9 69 4 23,322 8 63,108 11 80,093 14 107,266
1310 26 14 7 19 69 3 21,278 7 66,997 9 88,820 14 125,092
1314 33 37 1 33 N/A N/A N/A N/A N/A N/A N/A N/A
1318 32 10 20 12 69 9 57,812 21 147,378 26 183,403 34 239,727
1321 14 30 3 12 69 1 7,497 2 28,223 3 39,033 4 57,486
1323 19 16 2 17 49 1 5,616 2 13,310 2 17,108 3 25,972
1325 45 17 17 27 49 6 49,705 15 117,796 18 144,306 22 189,106
1326 20 10 15 5 69 7 44,053 16 108,719 20 133,766 25 172,324
1327 16 10 10 6 69 4 27,396 10 70,468 12 87,961 17 115,417
1332 41 41 15 26 69 4 42,882 8 124,267 11 161,090 15 221,234
1334 24 14 11 13 49 4 30,991 10 73,439 12 89,758 15 116,685
1336 6 10 4 2 69 2 12,156 4 30,586 5 37,890 7 49,243
1337 35 10 19 16 69 9 55,871 21 146,431 26 183,932 34 243,237
1339 16 32 6 10 69 2 17,689 4 50,787 5 65,648 7 89,856
1340 51 24 9 42 69 3 27,027 7 101,310 11 139,957 17 205,883
1350 35 17 15 20 69 5 43,464 13 120,734 16 154,494 23 208,957
1358 106 28 16 91 69 4 44,912 12 186,805 17 263,483 29 395,673
1359 30 23 3 27 69 1 8,884 3 44,973 4 65,525 8 101,446
1361 8 10 5 3 69 2 13,530 5 34,975 6 43,730 8 57,500
1362 13 10 10 3 79 5 30,350 11 76,148 14 93,644 18 120,360
1363 17 10 9 8 69 4 26,493 10 69,607 12 87,504 16 115,834
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1364 19 10 12 8 69 5 33,383 12 86,099 15 107,570 20 141,308
1365 67 21 32 34 69 10 91,816 25 248,267 31 315,037 42 421,843
1366 20 11 9 11 69 4 25,834 9 71,006 12 90,559 16 121,998
1367 43 10 31 12 79 14 90,911 35 233,335 43 288,520 56 373,232
1368 28 10 19 9 69 9 54,906 20 137,854 25 170,649 32 221,569
1369 17 10 1 16 49 0 2,690 1 6,375 1 8,621 1 14,848
1370 23 17 8 15 69 3 23,105 7 68,096 9 88,671 13 122,395
1372 66 26 16 51 69 5 44,661 11 150,782 16 203,469 24 292,124
1373 28 17 13 15 69 5 37,416 11 102,357 14 130,358 19 175,319
1374 9 30 1 9 69 0 2,461 1 13,410 1 19,750 2 30,880
1379 35 17 17 19 69 6 47,411 14 129,127 18 164,224 24 220,497
1382 29 14 8 20 79 3 29,150 12 99,481 16 130,250 23 179,487
1383 9 10 2 7 69 1 7,095 3 22,774 4 30,339 6 42,958
1384 26 10 13 12 69 6 38,408 14 102,195 18 129,003 24 171,639
1385 70 26 22 48 69 7 63,901 16 193,890 21 254,571 31 354,716
1386 84 10 53 31 69 24 152,059 56 388,166 69 483,277 91 632,069
1389 60 25 26 35 69 8 73,365 18 204,760 24 262,417 32 355,579
1390 7 30 2 5 69 1 6,087 1 18,758 2 24,734 3 34,631
1393 49 20 15 34 69 5 42,927 12 132,055 16 174,014 23 243,450
1394 30 10 21 9 69 9 59,417 22 149,243 27 184,774 35 239,952
1395 15 10 7 8 69 3 19,781 7 54,162 9 68,995 13 92,816
1396 9 10 3 5 69 1 9,508 4 27,417 5 35,474 7 48,606
1397 26 17 5 20 79 2 20,299 8 78,447 11 104,739 17 147,241
1398 11 30 0 11 79 0 3,515 2 24,703 3 35,159 4 52,490
1399 25 10 14 11 69 6 39,072 14 102,490 18 128,774 24 170,355
1400 15 11 5 10 69 2 15,669 6 45,692 7 59,313 11 81,578
1406 37 22 0 37 69 0 320 1 33,484 2 55,650 7 95,845
1408 72 25 36 36 69 11 103,497 26 276,812 32 350,044 44 466,751
1409 22 37 5 16 79 1 18,804 5 69,128 7 91,620 10 127,855
1410 8 11 3 6 79 1 9,273 4 30,458 5 39,615 8 54,213
1411 22 14 6 16 69 2 16,766 6 53,952 8 71,927 11 101,923
1413 56 41 6 50 79 1 28,465 9 141,605 13 195,288 20 283,318
1416 31 23 11 20 69 4 32,463 8 94,766 11 123,074 16 169,373
1421 45 41 5 40 69 1 14,734 3 69,919 5 100,949 9 155,015
1422 51 38 9 42 69 2 25,945 6 98,451 8 136,422 13 201,322
1424 26 37 6 20 69 2 18,061 4 60,220 5 81,042 8 116,024
1425 29 17 15 15 69 5 41,840 12 112,174 16 141,951 21 189,442
1426 9 11 4 5 69 2 10,177 4 28,751 5 36,976 7 50,310
1428 29 17 10 19 69 4 28,717 9 84,935 11 110,709 16 152,992
1429 30 35 13 17 69 3 37,176 8 102,907 10 131,565 14 177,765
1432 17 10 10 7 69 4 28,634 11 74,336 13 93,078 17 122,607
1433 19 32 6 13 69 2 17,609 4 53,168 5 69,722 8 97,017
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1434 17 30 3 14 69 1 7,522 2 30,537 3 42,879 5 64,111
1435 28 37 2 25 N/A N/A N/A N/A N/A N/A N/A N/A
1436 9 11 3 6 69 1 9,671 3 28,118 5 36,468 6 50,108
1437 66 46 26 40 69 6 74,256 14 210,616 18 271,314 24 369,896
1440 5 30 1 5 69 0 1,493 0 7,533 1 10,974 1 16,988
1442 94 25 45 48 69 14 129,884 32 350,611 41 444,681 55 595,081
1444 45 20 21 23 69 7 61,260 17 165,860 21 210,554 29 282,075
1445 20 35 7 13 69 2 19,365 4 57,654 5 75,311 8 104,337
1457 95 42 0 94 69 0 1,094 2 85,327 5 141,744 11 244,109
1458 30 37 12 18 69 3 35,141 7 99,011 9 127,275 13 173,082
1459 24 10 16 8 69 7 45,597 17 115,041 21 142,651 27 185,618
1461 28 37 6 22 69 1 16,462 4 58,735 5 80,308 8 116,906
1462 12 10 7 5 69 3 19,873 7 51,620 9 64,647 12 85,176
1463 24 23 6 18 69 2 16,537 4 55,145 6 74,187 9 106,162
1464 18 10 11 7 69 5 31,670 12 80,961 14 100,849 19 131,981
1465 11 11 4 8 69 2 10,438 4 31,452 5 41,206 7 57,272
1466 21 14 10 11 69 4 27,313 9 74,641 11 95,028 15 127,748
1468 31 10 10 21 69 5 30,044 11 90,013 15 117,740 22 163,351
1469 19 32 5 14 69 1 14,868 3 47,728 5 63,616 7 90,132
1470 16 11 4 12 69 2 11,641 4 38,700 6 52,009 9 74,338
1471 5 32 1 4 69 0 2,983 1 10,926 1 15,022 2 21,994
1472 21 10 14 7 69 6 39,907 15 100,983 18 125,348 24 163,316
1473 9 10 3 6 69 1 8,933 3 26,563 4 34,672 6 47,989
1474 44 38 10 34 69 3 29,561 6 100,023 9 135,089 13 194,140
1477 16 11 5 10 69 2 14,557 5 43,841 7 57,429 10 79,807
1482 6 11 2 4 69 1 5,890 2 17,876 3 23,465 4 32,687
1483 31 35 8 23 69 2 22,240 5 73,190 7 98,174 10 140,058
1484 18 11 5 13 69 2 13,251 5 43,279 7 57,911 10 82,388
1485 6 10 2 4 69 1 4,991 2 15,549 3 20,555 4 28,858
1486 23 37 10 13 69 2 28,653 6 79,328 8 101,428 10 137,059
1487 31 35 13 18 69 3 37,080 8 103,914 10 133,356 14 180,997
1489 90 46 29 61 69 6 81,954 15 247,590 20 324,813 29 452,218
1490 15 20 4 11 69 1 11,540 3 36,780 4 48,920 7 69,148
1491 13 10 1 12 49 0 2,950 1 6,990 1 9,141 2 14,507
1492 15 20 4 11 69 1 12,115 3 38,322 5 50,871 7 71,752
1493 16 10 8 9 69 4 22,479 8 60,964 11 77,426 14 103,781
1494 22 37 9 13 69 2 26,480 5 74,159 7 95,152 10 129,118
1495 40 10 9 30 69 4 27,030 10 91,219 14 123,032 22 176,529
1496 24 17 10 13 69 4 29,881 9 82,492 11 105,359 16 142,179
1497 26 10 17 9 69 8 49,781 18 126,076 23 156,541 29 204,033
1498 10 30 4 5 69 1 12,295 3 33,875 4 43,243 5 58,323
1504 10 11 5 5 69 2 14,611 5 39,284 7 49,755 9 66,471
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1506 32 35 5 27 69 1 14,184 3 57,617 5 80,926 8 121,037
1511 15 19 0 15 69 0 465 0 14,587 1 23,884 3 40,688
1512 47 25 6 41 69 2 17,375 5 77,177 7 110,131 13 167,239
1513 19 11 5 14 69 2 14,715 5 47,296 7 63,031 11 89,280
1514 55 10 30 25 69 14 86,954 32 228,007 40 286,445 54 378,880
1518 20 10 11 9 69 5 32,245 12 84,093 15 105,457 20 139,177
1519 17 10 12 5 69 5 34,142 12 85,032 15 104,963 20 135,787
1520 31 37 12 19 69 3 34,203 7 97,464 9 125,712 13 171,639
1521 37 37 3 34 69 1 7,746 2 48,678 3 73,022 7 116,033
1526 38 10 22 16 69 10 64,028 23 166,086 29 207,905 39 273,771
1527 70 46 7 63 69 2 20,621 4 103,904 7 151,455 12 234,635
1529 34 17 17 17 69 6 49,245 15 131,938 18 166,926 25 222,714
1530 17 11 8 9 69 4 23,980 9 64,648 11 81,951 15 109,597
1531 26 10 15 11 69 7 42,744 16 111,114 20 139,191 26 183,451
1532 29 17 6 23 69 2 16,787 5 60,337 7 82,583 12 120,330
1533 25 35 6 19 69 1 16,146 4 54,938 5 74,293 7 106,908
1536 17 32 5 12 69 1 13,389 3 42,387 4 56,295 6 79,450
1538 44 41 8 35 69 2 24,092 5 88,235 7 121,359 11 177,750
1539 14 30 4 11 69 1 10,061 2 33,268 3 44,670 5 63,797
1540 44 17 14 30 69 5 39,640 12 120,630 16 158,484 23 220,980
1543 21 37 0 21 79 0 5,117 2 42,697 4 61,500 7 92,785
1547 36 14 10 26 69 4 30,140 10 94,500 13 125,142 20 176,032
1551 16 16 1 15 69 0 3,080 1 20,282 2 30,550 4 48,705
1552 29 17 11 18 69 4 30,752 9 89,122 12 115,491 17 158,534
1553 17 10 4 13 69 2 10,573 4 37,115 6 50,521 9 73,192
1554 31 14 12 19 69 5 35,302 11 100,520 15 129,586 21 176,808
1555 29 23 4 26 69 1 10,558 3 47,822 5 68,463 8 104,281
1556 24 19 3 22 69 1 7,458 2 37,160 4 54,004 7 83,411
1557 22 23 9 12 79 3 29,599 9 88,848 11 113,646 15 152,763
1559 22 37 4 17 69 1 12,512 3 44,803 4 61,308 6 89,323
1560 30 35 7 23 69 2 19,508 4 66,904 6 90,642 9 130,694
1561 19 27 11 8 69 3 30,073 7 78,732 9 98,867 12 130,702
1562 5 10 1 5 69 0 2,186 1 9,395 1 13,321 2 20,103
1565 23 37 7 16 69 2 19,124 4 59,277 5 78,297 8 109,837
1566 22 37 9 14 69 2 24,445 5 70,171 7 90,706 9 124,160
1567 39 35 15 25 69 4 41,458 9 119,889 12 155,306 16 213,111
1570 42 41 7 36 69 2 18,878 4 76,142 6 106,825 10 159,603
1571 7 11 2 5 69 1 4,651 2 15,418 2 20,706 4 29,574
1573 18 32 3 15 N/A N/A N/A N/A N/A N/A N/A N/A
1574 35 35 2 33 N/A N/A N/A N/A N/A N/A N/A N/A
1576 22 10 13 9 69 6 37,519 14 97,051 17 121,374 23 159,639
1579 33 15 9 24 69 3 25,644 8 82,632 11 110,202 17 156,223
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1582 11 11 3 9 49 1 7,309 3 17,318 3 21,483 4 29,313
1584 13 30 4 9 69 1 12,153 3 36,403 4 47,630 5 66,108
1585 24 17 7 18 69 3 19,953 6 62,896 8 83,412 12 117,523
1586 27 14 6 21 69 3 18,350 6 62,238 8 84,053 13 120,770
1587 5 10 1 5 49 0 1,656 1 3,924 1 5,015 1 7,484
1588 19 10 4 15 49 2 11,619 4 27,530 5 34,206 6 46,913
1596 49 41 10 39 69 2 29,748 6 104,512 8 142,416 13 206,600
1597 45 41 14 30 69 3 41,253 8 124,232 11 162,819 15 226,427
1598 24 17 10 15 69 4 28,247 8 79,938 11 102,867 15 140,058
1601 44 20 15 29 69 5 41,909 12 125,113 15 163,515 22 226,654
1602 12 11 4 8 69 2 11,628 4 34,629 6 45,222 8 62,623
1603 14 11 6 8 69 3 17,511 6 48,901 8 62,672 11 84,920
1604 20 14 5 16 69 2 13,253 4 45,502 6 61,628 10 88,817
1605 16 10 7 10 69 3 19,157 7 54,039 9 69,468 13 94,467
1606 44 10 24 20 69 11 69,546 26 182,426 32 229,209 43 303,219
1608 14 10 5 9 69 2 14,832 6 43,213 7 56,080 10 77,106
1609 52 38 9 43 69 2 25,664 6 98,585 8 136,956 13 202,626
1610 99 25 26 73 69 8 74,891 19 242,107 26 323,225 39 458,751
1611 79 46 15 64 69 3 42,464 8 156,667 12 215,861 18 316,746
1612 42 41 8 34 69 2 23,660 5 85,591 7 117,404 11 171,481
1613 16 30 2 14 69 0 4,856 1 23,827 2 34,565 4 53,303
1615 40 15 7 33 79 3 27,723 12 115,533 18 155,888 26 221,444
1617 70 42 7 64 N/A N/A N/A N/A N/A N/A N/A N/A
1622 16 11 6 9 69 3 18,391 7 51,961 9 66,828 12 90,928
1629 57 41 18 38 69 4 51,778 10 156,446 14 205,229 19 285,702
1634 63 42 13 50 69 3 37,836 8 133,408 11 181,948 16 264,186
1635 19 32 0 19 69 0 658 1 18,054 1 29,499 3 50,184
1636 36 14 9 27 69 4 26,447 9 86,950 12 116,543 18 166,109
1637 26 35 5 22 69 1 13,333 3 50,744 4 70,351 7 103,870
1639 14 30 3 12 69 1 7,219 2 27,603 3 38,299 4 56,589
1640 91 25 33 58 69 10 93,962 24 274,289 31 356,234 44 490,265
1641 53 17 15 39 69 5 41,917 13 133,679 17 177,820 25 251,368
1642 16 32 4 12 69 1 11,867 3 39,027 4 52,335 6 74,641
1643 26 35 0 26 69 0 457 1 23,929 1 39,564 3 67,896
1644 22 35 6 16 69 2 17,977 4 56,624 5 75,109 8 105,855
1645 19 30 0 19 69 0 174 0 17,566 1 29,207 3 50,326
1646 14 10 1 12 N/A N/A N/A N/A N/A N/A N/A N/A
1651 18 32 4 14 69 1 11,844 3 40,581 4 54,963 6 79,222
1652 11 30 3 9 69 1 7,341 2 24,941 2 33,711 4 48,484
1653 40 35 8 32 69 2 21,879 5 80,238 7 110,369 11 161,660
1656 10 10 3 7 69 1 8,384 3 26,182 4 34,632 6 48,654
1661 38 17 1 37 69 0 3,287 2 40,663 4 64,398 9 106,963
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1662 36 17 0 35 79 0 9,411 7 75,325 11 108,169 18 162,748
1665 19 10 4 15 69 2 11,101 4 39,500 6 53,933 10 78,384
1666 29 17 7 21 69 3 20,462 6 67,627 9 90,767 13 129,560
1673 14 10 4 11 69 2 10,530 4 34,436 5 46,091 8 65,593
1674 40 10 26 14 69 12 74,409 27 189,252 34 235,328 44 307,293
1678 49 38 1 48 N/A N/A N/A N/A N/A N/A N/A N/A
1679 52 17 11 40 69 4 32,860 10 113,624 14 154,158 22 222,581
1682 32 17 12 20 69 4 35,286 11 101,229 14 130,794 19 178,924
1684 17 10 11 6 69 5 30,923 11 78,455 14 97,473 18 127,143
1687 34 17 10 24 69 4 28,171 8 88,118 11 116,625 17 163,953
1688 22 17 4 18 69 1 11,518 4 43,595 5 60,334 9 88,911
1693 22 37 7 14 69 2 21,049 4 62,499 6 81,582 8 112,932
1694 32 37 10 22 69 2 28,749 6 87,181 8 114,472 11 159,520
1700 31 37 3 29 69 1 8,060 2 44,296 3 65,339 6 102,304
1706 38 37 2 35 69 1 7,206 2 48,091 3 72,631 7 116,083
1707 36 37 2 34 69 1 6,141 2 44,718 3 68,151 6 109,759
1708 21 17 9 13 69 3 24,902 7 70,277 10 90,360 13 122,909
1711 18 30 1 17 N/A N/A N/A N/A N/A N/A N/A N/A
1712 19 11 1 17 N/A N/A N/A N/A N/A N/A N/A N/A
1715 20 32 0 19 69 0 1,500 1 20,741 1 33,073 3 55,239
1716 21 17 1 19 N/A N/A N/A N/A N/A N/A N/A N/A
1717 20 14 5 15 69 2 14,594 5 47,984 7 64,316 10 91,671
1718 9 15 1 8 79 0 4,505 2 22,733 3 31,389 5 45,586
1719 60 17 12 47 69 4 35,843 11 127,156 16 173,532 25 252,089
1720 18 11 4 14 69 2 11,009 4 38,606 6 52,540 9 76,101
1722 53 38 10 43 69 3 29,623 6 108,008 9 148,394 14 217,102
1724 45 24 3 42 69 1 8,047 3 56,476 5 85,684 10 137,453
1725 15 20 0 15 69 0 365 0 14,261 1 23,449 3 40,072
1726 24 17 0 24 79 0 6,347 5 50,978 7 73,224 12 110,194
1729 21 17 6 15 69 2 16,388 5 52,454 7 69,839 10 98,825
1730 17 11 5 11 69 2 15,654 6 47,153 8 61,771 11 85,848
1748 20 11 3 17 69 1 8,316 3 34,850 5 49,192 8 73,916
1749 20 17 5 15 69 2 14,656 4 48,067 6 64,392 9 91,725
1751 17 10 3 13 79 1 12,862 7 50,405 9 67,431 14 94,978
1752 33 14 8 25 69 3 22,384 7 75,504 10 101,835 16 146,115
1753 55 17 14 41 69 5 40,510 12 132,221 17 176,916 25 251,690
1758 15 10 4 11 69 2 12,807 5 40,145 7 53,154 10 74,757
1761 82 25 19 63 69 6 54,934 14 185,877 20 250,955 30 360,490
1765 157 25 36 120 69 11 103,943 27 353,110 37 477,191 57 686,163
1767 62 25 26 36 69 8 73,334 18 205,734 24 264,079 33 358,497
1768 14 15 0 14 79 0 4,374 3 31,041 5 44,201 8 66,014
1769 18 19 0 18 69 0 132 0 15,993 1 26,597 3 45,827



# Storms: 4

CN (imp): 98

dt: 6 Pt: 1 Pt: 2 Pt: 3 Pt: 3

Basin_ID or 
Pipe ID Acres Tc

Impervious 
Acres

Pervious 
Acres

soil group 
(CN)

Peak Runoff 
cfs

Total Volume 
CF

Peak Runoff 
cfs

Total Volume 
CF

Peak Runoff 
cfs

Total Volume 
CF

Flow and Volume for Subbasins

WQ storm 10 yr. storm 25 yr. storm 100 yr storm
UPDATE

Active Scroll

1770 31 14 11 20 69 4 31,606 10 92,810 13 120,722 19 166,429
1776 6 11 1 5 69 0 3,107 1 11,449 2 15,752 3 23,075
1777 40 14 9 31 69 4 25,880 9 88,755 12 120,177 19 173,151
1780 118 10 16 101 69 7 47,832 19 204,088 29 289,009 51 435,617
1781 16 20 0 16 79 0 3,980 3 33,281 4 47,929 7 72,293
1782 50 20 18 32 69 6 52,121 14 152,263 19 197,781 27 272,234
1789 27 14 6 22 69 2 16,045 5 57,364 8 78,415 12 114,105
1796 66 46 10 56 69 2 27,421 5 113,992 8 160,884 13 241,788
1801 45 41 5 40 69 1 13,272 3 66,726 5 97,206 8 150,503
1802 18 32 3 14 69 1 8,953 2 33,943 3 47,016 5 69,352
1804 33 17 7 26 69 3 20,114 6 71,150 9 97,035 14 140,867
1805 23 17 5 18 69 2 15,434 5 52,572 7 71,076 10 102,243
1808 11 10 3 8 69 1 7,742 3 25,865 4 34,801 6 49,806
1809 23 14 5 18 69 2 14,022 5 49,244 7 67,046 10 97,156
1810 51 20 17 34 69 6 48,774 14 145,464 18 190,062 26 263,369
1812 58 17 11 47 69 4 31,948 10 117,232 14 161,183 23 235,952
1814 70 25 23 47 69 7 64,592 16 194,853 22 255,424 31 355,258
1816 15 32 1 14 N/A N/A N/A N/A N/A N/A N/A N/A
1817 30 14 7 23 69 3 18,861 6 65,463 9 88,886 14 128,441
1818 19 11 4 15 69 2 11,009 4 39,792 6 54,522 9 79,527
1821 63 46 18 45 69 4 49,987 9 158,148 13 210,070 18 296,543
1826 81 42 7 74 N/A N/A N/A N/A N/A N/A N/A N/A
1827 40 41 11 29 69 3 31,977 6 101,289 9 134,570 13 190,000
1830 18 10 4 14 69 2 12,823 5 42,486 7 57,049 10 81,469
1831 19 10 5 14 69 2 14,990 6 48,095 8 64,066 12 90,700
1832 31 14 8 22 69 3 24,383 8 77,511 11 103,014 16 145,479
1835 19 10 7 12 69 3 20,219 8 58,564 10 75,873 14 104,118
1836 49 17 9 40 69 3 27,420 8 100,388 12 137,957 20 201,851
1841 40 14 11 29 69 4 31,270 10 99,740 14 132,672 21 187,540
1844 25 35 5 21 69 1 13,950 3 51,158 4 70,369 7 103,071
1846 6 11 2 4 69 1 4,643 2 14,944 2 19,922 3 28,229
1849 35 17 7 28 69 3 20,607 6 73,522 9 100,464 14 146,136
1853 38 14 9 28 69 4 26,871 9 88,902 12 119,344 19 170,382
1856 26 37 3 24 69 1 7,579 2 38,924 3 56,872 5 88,286
1857 10 32 0 10 69 0 1,437 0 12,062 1 18,616 2 30,295
1858 33 14 10 23 69 4 29,858 10 91,080 13 119,733 19 167,059
1859 15 11 7 8 69 3 20,995 7 56,654 9 71,839 13 96,109
1864 31 37 0 31 N/A N/A N/A N/A N/A N/A N/A N/A
1871 15 30 0 14 69 0 1,521 1 16,351 1 25,700 3 42,442
1872 17 11 3 13 69 1 9,702 4 34,908 5 47,782 8 69,625
1873 101 42 1 100 N/A N/A N/A N/A N/A N/A N/A N/A
1874 130 42 19 111 N/A N/A N/A N/A N/A N/A N/A N/A
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1877 11 30 0 11 69 0 75 0 9,471 1 15,768 2 27,195
1878 29 14 6 22 69 2 18,201 6 63,049 8 85,570 13 123,591
1880 24 37 7 17 69 2 20,417 4 62,938 6 83,010 8 116,257
1881 27 35 1 27 69 0 1,884 1 27,913 2 44,670 4 74,816
1883 30 35 1 29 69 0 3,253 1 33,304 2 52,197 5 86,007
1884 26 37 2 24 69 1 7,018 2 37,596 3 55,263 5 86,257
1885 22 17 5 17 69 2 13,064 4 46,163 6 62,943 9 91,353
1888 23 14 6 17 69 3 18,502 6 58,852 8 78,227 12 110,492
1890 11 10 2 9 69 1 5,337 2 21,105 3 29,462 5 43,792
1895 17 30 1 16 69 0 3,877 1 23,418 2 34,952 4 55,289
1896 18 30 3 15 69 1 9,772 2 36,187 3 49,873 5 73,191
1899 32 17 10 23 69 4 27,897 8 86,286 11 113,862 16 159,543
1902 30 37 6 24 69 1 17,008 4 61,074 5 83,626 8 121,917
1903 7 11 3 4 69 1 9,257 3 25,660 4 32,813 6 44,343
1904 29 14 8 21 69 3 23,379 8 73,898 10 98,068 15 138,272
1905 39 35 1 38 69 0 3,401 1 41,850 3 66,342 6 110,303
1906 58 38 3 55 69 1 8,611 2 68,958 5 106,041 9 172,064
1907 23 10 15 8 69 7 43,269 16 109,824 20 136,466 26 178,039
1908 80 42 24 56 69 6 68,719 14 211,861 18 279,466 26 391,469
1909 29 35 4 25 69 1 11,229 3 48,946 4 69,646 7 105,482
1911 15 30 3 13 69 1 7,259 2 28,662 3 40,027 4 59,526
1912 18 11 4 14 69 2 12,162 4 40,937 6 55,181 10 79,126
1916 12 10 9 3 69 4 26,762 10 66,017 12 81,214 15 104,602
1918 39 14 13 26 69 5 36,491 12 109,597 16 143,464 23 199,212
1919 18 10 7 12 79 3 21,980 10 69,521 13 89,809 18 122,016
1923 16 11 5 11 69 2 15,122 5 45,313 7 59,275 10 82,243
1925 29 35 7 22 69 2 20,144 4 67,234 6 90,499 9 129,589
1926 57 41 0 57 N/A N/A N/A N/A N/A N/A N/A N/A
1927 56 38 18 38 69 4 50,475 10 153,258 14 201,308 20 280,647
1929 22 14 8 15 69 3 21,720 7 64,455 9 84,090 13 116,322
1935 27 17 4 23 69 2 12,056 4 49,083 6 68,922 10 103,043
1938 18 30 3 15 69 1 8,905 2 34,038 3 47,224 5 69,772
1939 78 42 4 74 N/A N/A N/A N/A N/A N/A N/A N/A
1940 21 37 3 18 N/A N/A N/A N/A N/A N/A N/A N/A
1946 49 20 20 29 69 7 56,861 16 160,375 20 206,178 28 280,404
1947 7 11 2 5 69 1 6,529 2 19,843 3 26,057 5 36,313
1948 12 30 0 12 69 0 1,048 0 12,890 1 20,425 2 33,946
1949 15 30 1 14 69 0 2,482 1 18,484 1 28,219 3 45,510
1950 58 20 7 51 69 2 19,786 6 92,609 10 133,286 17 204,026
1953 20 19 1 19 69 0 2,381 1 22,310 2 34,708 5 56,842
1954 16 10 6 10 69 3 16,444 6 47,784 8 61,966 11 85,127
1958 31 37 2 29 69 1 6,696 2 41,266 3 61,762 6 97,945
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1962 32 35 6 26 69 1 15,927 4 60,632 5 84,065 8 124,126
1967 44 41 1 43 69 0 2,679 1 43,911 3 70,616 6 118,727
1969 19 30 6 13 69 2 17,205 4 51,990 5 68,189 8 94,902
1971 58 41 5 53 69 1 15,474 3 83,256 6 122,478 11 191,314
1976 37 22 1 36 69 0 3,101 1 39,237 3 62,239 7 103,513
1977 23 35 1 22 69 0 3,228 1 27,336 2 42,230 4 68,781
1979 28 37 6 22 69 2 18,130 4 61,900 5 83,779 8 120,671
1986 61 46 13 48 69 3 36,381 7 128,323 10 175,049 15 254,230
1991 22 35 1 21 69 0 2,125 1 23,682 2 37,322 3 61,768
1992 7 30 1 5 69 0 3,335 1 12,656 1 17,532 2 25,865
1995 16 30 0 16 N/A N/A N/A N/A N/A N/A N/A N/A
1998 16 10 5 11 69 2 14,081 5 43,658 7 57,639 11 80,806
1999 26 17 7 18 69 3 20,797 6 65,595 8 87,005 12 122,608
2000 71 21 10 61 69 3 28,019 8 120,788 13 171,435 22 258,985
2003 24 35 0 24 69 0 168 1 21,706 1 36,157 3 62,386
2006 15 32 0 14 69 0 1,459 1 15,847 1 24,928 2 41,195
2007 43 41 5 38 69 1 14,372 3 66,991 5 96,442 8 147,695
2008 16 10 6 10 69 3 18,502 7 52,710 9 67,958 13 92,732
2009 6 30 0 6 69 0 529 0 6,498 0 10,297 1 17,113
2010 50 20 2 49 69 1 4,852 2 54,769 5 86,294 11 142,761
2011 37 37 13 24 69 3 35,760 7 106,157 10 138,562 14 191,797
2013 105 21 32 72 69 10 92,424 25 283,466 34 373,238 49 521,708
2014 34 17 12 21 69 4 35,321 11 102,788 14 133,361 20 183,317
2020 40 17 11 29 69 4 31,415 9 100,030 13 133,006 19 187,937
2023 17 32 2 15 69 1 5,624 1 26,558 2 38,299 4 58,740
2024 7 11 2 6 69 1 5,413 2 17,824 3 23,898 4 34,074
2025 36 35 1 35 69 0 2,924 1 37,408 2 59,428 5 98,973
2028 37 37 10 27 69 2 28,520 6 90,947 8 121,029 12 171,186
2030 26 37 0 26 69 0 841 1 24,987 2 40,920 3 69,738
2031 17 20 0 17 69 0 128 0 15,576 1 25,907 3 44,641
2032 22 37 0 21 69 0 1,332 1 21,741 1 34,946 3 58,730
2034 43 38 2 40 69 1 7,081 2 52,183 3 79,625 7 128,373
2035 32 37 5 27 69 1 13,967 3 56,540 5 79,368 8 118,641
2043 17 32 1 16 69 0 2,265 1 19,565 1 30,270 3 49,358
2045 33 17 6 27 69 2 18,033 6 66,560 8 91,629 13 134,306
2046 20 35 1 19 69 0 2,271 1 22,525 1 35,224 3 57,937
2048 10 10 3 8 69 1 8,061 3 25,847 4 34,423 6 48,725
2050 15 30 0 15 69 0 105 0 13,262 1 22,080 2 38,080
2052 25 35 0 25 N/A N/A N/A N/A N/A N/A N/A N/A
2056 24 35 6 18 69 2 18,162 4 58,496 5 78,040 8 110,682
2057 17 32 1 15 69 0 3,343 1 21,578 2 32,459 3 51,698
2061 33 22 0 33 69 0 358 1 30,297 2 50,280 6 86,503
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2062 94 42 0 94 N/A N/A N/A N/A N/A N/A N/A N/A
2069 21 37 0 21 N/A N/A N/A N/A N/A N/A N/A N/A
2079 7 32 0 7 N/A N/A N/A N/A N/A N/A N/A N/A
2080 27 35 6 22 69 1 15,844 4 56,685 5 77,548 8 112,951
2081 25 17 0 25 69 0 398 1 22,913 2 37,871 5 64,959
2085 44 20 0 44 69 0 446 1 40,512 3 67,261 8 115,750
2084 18 30 5 14 69 1 12,994 3 42,924 4 57,623 6 82,274
2086 22 37 3 20 69 1 8,385 2 37,069 3 52,882 5 80,292
2092 22 35 1 21 69 0 1,914 1 23,287 2 36,891 3 61,305
2093 28 37 0 28 69 0 324 1 25,251 2 41,930 4 72,185
2098 16 11 0 16 69 0 139 1 14,992 2 24,900 4 42,858
2099 26 37 2 24 N/A N/A N/A N/A N/A N/A N/A N/A
2113 19 30 4 15 69 1 11,390 3 40,508 4 55,333 6 80,468
2115 30 37 7 23 69 2 21,398 5 70,908 6 95,280 9 136,187
2116 32 35 8 24 69 2 23,369 5 76,552 7 102,566 10 146,142
2117 28 14 0 28 69 0 217 1 25,803 2 42,892 6 73,872
2125 28 17 6 22 69 2 18,719 6 63,586 8 85,911 12 123,498
2127 57 41 6 51 69 1 17,351 4 85,567 6 124,289 11 191,919
2128 54 41 10 45 69 2 27,661 6 104,647 8 144,933 13 213,776
2129 45 38 4 41 69 1 13,053 3 66,839 5 97,621 9 151,494
2131 28 35 1 26 N/A N/A N/A N/A N/A N/A N/A N/A
2140 15 10 0 15 69 0 115 0 13,536 2 22,492 4 38,725
2142 17 11 0 17 69 0 845 1 17,086 2 27,632 4 46,636
2154 15 11 0 15 69 0 455 1 14,472 2 23,689 4 40,341
2153 42 20 8 34 69 3 23,878 7 86,431 10 118,493 16 172,951
2203 17 11 5 12 69 2 15,788 6 47,936 8 62,933 11 87,676
2204 38 37 8 30 69 2 23,800 5 82,928 7 112,776 11 163,252
2218 28 37 5 23 69 1 13,957 3 53,596 4 74,448 7 110,134
2253 19 11 0 18 69 0 855 1 18,500 2 29,984 5 50,688
2255 92 25 2 90 69 1 7,591 3 97,521 7 154,849 17 257,756
2256 50 38 5 44 N/A N/A N/A N/A N/A N/A N/A N/A
2262 34 35 1 33 N/A N/A N/A N/A N/A N/A N/A N/A
2285 16 32 1 15 N/A N/A N/A N/A N/A N/A N/A N/A
2737 40 10 0 40 79 0 10,174 10 84,723 15 121,962 26 183,884
2738 14 19 2 12 69 1 4,885 2 22,492 2 32,283 4 49,290
2746 11 15 0 11 79 0 2,650 2 22,119 3 31,849 5 48,029
2747 13 10 3 10 69 1 8,251 3 28,195 4 38,140 7 54,895
2754 6 10 1 5 69 0 2,257 1 9,641 1 13,655 2 20,586
2755 17 10 3 14 69 2 9,923 4 35,852 5 49,117 9 71,634
2759 7 32 0 7 69 0 592 0 7,834 1 12,465 1 20,784
2760 20 35 1 19 69 0 4,383 1 26,816 2 40,095 4 63,530
2763 11 10 5 6 69 2 14,670 5 39,740 7 50,452 9 67,595
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2766 8 19 0 8 69 0 61 0 7,372 1 12,260 2 21,123
2767 9 19 2 7 69 1 5,087 2 18,615 2 25,580 3 37,425
2771 26 10 2 24 69 1 6,984 3 37,863 5 55,672 10 86,895
2774 5 10 2 3 69 1 5,162 2 15,255 3 19,877 4 27,456
2775 8 10 3 5 69 1 7,770 3 22,904 4 29,824 5 41,164
2776 6 10 1 5 69 0 2,972 1 11,327 2 15,694 3 23,155
2777 12 11 3 9 69 1 8,242 3 27,820 4 37,525 7 53,846
2779 18 10 5 13 69 2 15,552 6 48,187 8 63,608 12 89,157
2780 11 11 5 6 69 2 14,232 5 39,167 6 49,972 9 67,351
2783 10 11 4 6 49 2 12,507 4 29,634 5 36,252 7 47,263
2784 28 14 9 19 69 3 24,760 8 75,724 11 99,617 16 139,101
2788 8 30 1 6 49 0 3,592 1 8,516 1 10,663 1 15,031
2789 11 30 1 11 49 0 2,215 0 5,252 1 6,940 1 11,398
2790 15 30 1 14 49 0 2,939 1 6,969 1 9,185 1 14,983
2791 14 15 2 12 49 1 6,534 2 15,485 2 19,421 3 27,447
2792 11 30 0 10 49 0 1,376 0 3,263 0 4,501 0 8,192
2795 31 15 3 28 79 1 16,658 8 81,707 12 112,468 19 162,857
2797 18 15 2 16 79 1 9,839 5 46,954 7 64,431 11 93,023
2801 98 10 5 93 69 2 14,340 7 117,055 15 179,995 31 291,958
2803 10 10 2 7 79 1 8,485 4 31,134 6 41,244 8 57,522
2804 21 23 0 21 79 0 5,242 3 43,797 6 63,074 9 95,138
2806 27 22 0 26 79 0 7,021 4 56,261 7 80,806 12 121,600

N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A

2796 4 15 0 4 79 0 1,079 1 8,899 1 12,804 2 19,296
2805 4 19 0 4 79 0 1,057 1 8,831 1 12,718 2 19,182
2793 4 10 1 3 49 0 2,232 1 5,289 1 6,602 1 9,189
1480 4 11 1 2 69 1 3,876 1 11,316 2 14,694 3 20,218
933 4 32 1 3 69 0 3,080 1 9,528 1 12,578 1 17,632

2787 3 32 1 2 49 0 3,621 1 8,584 1 10,519 1 13,811
1009 3 20 1 2 69 0 3,661 1 10,557 1 13,661 2 18,721
2765 3 10 1 2 69 1 4,039 1 10,934 2 13,878 3 18,590
2744 3 19 1 2 69 0 1,763 1 5,983 1 8,083 1 11,617
2781 3 10 1 2 49 0 2,487 1 5,892 1 7,240 1 9,579
2773 2 10 1 2 69 0 1,451 1 5,040 1 6,843 1 9,888
747 2 16 0 1 N/A N/A N/A N/A N/A N/A N/A N/A
880 2 19 0 2 69 0 11 0 1,380 0 2,295 0 3,954

1001 1 10 1 0 69 0 2,358 1 5,934 1 7,352 1 9,555
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2012 1 11 0 1 69 0 1,333 0 3,771 1 4,851 1 6,603
2761 1 10 0 1 69 0 516 0 2,057 0 2,876 1 4,282
823 1 16 0 1 N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A
ID43 818 108 245 572 69 31 681,192 78 2,092,289 103 2,761,563 147 3,872,354

N/A N/A N/A N/A N/A N/A N/A N/A
ID42 1,213 104 315 898 69 41 878,397 104 2,832,661 139 3,787,694 204 5,387,770

N/A N/A N/A N/A N/A N/A N/A N/A
ID 30 - Murphy 1,213 117 315 898 69 38 873,122 97 2,811,589 130 3,759,642 189 5,348,583

N/A N/A N/A N/A N/A N/A N/A N/A
ID29 575 66 178 397 69 31 503,846 76 1,536,782 100 2,022,318 143 2,825,593

N/A N/A N/A N/A N/A N/A N/A N/A
ID 41 Murphy R 1,788 141 494 1,295 69 53 1,349,777 135 4,246,867 179 5,647,814 258 7,988,022

N/A N/A N/A N/A N/A N/A N/A N/A
MB33 666 81 167 500 68 25 466,381 62 1,493,154 83 2,003,269 122 2,863,105

N/A N/A N/A N/A N/A N/A N/A N/A
ID 31 3,253 187 1,060 2,992 69 93 2,819,867 244 8,993,829 326 12,020,704 473 17,101,044

N/A N/A N/A N/A N/A N/A N/A N/A
ID32 3,253 102 200 599 69 26 557,584 67 1,823,128 90 2,446,366 133 3,493,013

N/A N/A N/A N/A N/A N/A N/A N/A
ID2-A 4,026 220 1,069 2,958 69 84 2,780,273 222 8,796,165 297 11,739,944 429 16,679,495

N/A N/A N/A N/A N/A N/A N/A N/A
ID5 1,679 73 554 1,125 74 91 1,637,826 249 5,234,972 332 6,849,654 473 9,468,226

N/A N/A N/A N/A N/A N/A N/A N/A
ID2-B 4,951 249 1,475 3,475 70 106 3,770,073 286 11,699,180 379 15,457,868 539 21,695,330

N/A N/A N/A N/A N/A N/A N/A N/A
ID2-C 6,629 287 2,029 4,600 71 133 5,058,599 369 15,812,753 488 20,851,201 692 29,173,295

N/A N/A N/A N/A N/A N/A N/A N/A
ID39 - MB8A - 253 30 99 154 69 27 282,658 65 806,249 84 1,040,131 118 1,420,425

N/A N/A N/A N/A N/A N/A N/A N/A
ID33 553 59 204 349 69 38 576,521 93 1,669,347 119 2,164,141 166 2,972,537

N/A N/A N/A N/A N/A N/A N/A N/A
ID16 553 59 204 349 69 38 576,521 93 1,669,347 119 2,164,141 166 2,972,537

N/A N/A N/A N/A N/A N/A N/A N/A
ID17 302 24 208 94 69 64 595,038 149 1,493,488 183 1,848,583 237 2,399,837

N/A N/A N/A N/A N/A N/A N/A N/A
ID40 855 74 412 442 69 67 1,158,217 161 3,127,095 202 3,968,083 271 5,313,978

N/A N/A N/A N/A N/A N/A N/A N/A
ID18 954 86 470 484 69 69 1,313,299 166 3,528,079 209 4,470,115 280 5,975,426

N/A N/A N/A N/A N/A N/A N/A N/A
ID15 566 92 233 334 66 33 647,801 78 1,742,859 97 2,232,714 131 3,032,014

N/A N/A N/A N/A N/A N/A N/A N/A
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ID13 566 92 233 334 66 33 647,801 78 1,742,859 97 2,232,714 131 3,032,014
N/A N/A N/A N/A N/A N/A N/A N/A

ID14 118 20 95 22 69 32 272,216 74 665,044 90 815,262 115 1,045,245
N/A N/A N/A N/A N/A N/A N/A N/A

ID56 684 99 328 356 67 44 910,495 105 2,406,128 131 3,049,232 175 4,082,531
N/A N/A N/A N/A N/A N/A N/A N/A

ID8 684 101 328 356 67 43 909,728 104 2,403,937 129 3,046,445 173 4,078,812
N/A N/A N/A N/A N/A N/A N/A N/A

ID24 150 23 103 46 69 32 295,339 75 741,267 92 917,509 120 1,191,108
N/A N/A N/A N/A N/A N/A N/A N/A

ID51 65 15 34 31 69 13 97,477 31 258,891 38 326,620 52 434,270
N/A N/A N/A N/A N/A N/A N/A N/A

ID26 117 38 63 54 69 15 179,949 36 474,028 46 596,512 61 790,658
N/A N/A N/A N/A N/A N/A N/A N/A

ID48 328 55 177 151 69 35 500,824 83 1,318,961 103 1,659,798 137 2,200,124
N/A N/A N/A N/A N/A N/A N/A N/A

ID47 1,311 70 708 603 69 119 1,991,652 285 5,243,914 355 6,599,115 471 8,747,781
N/A N/A N/A N/A N/A N/A N/A N/A

ID28, ID27 418 74 184 234 69 30 517,525 72 1,428,520 91 1,825,560 124 2,465,664
N/A N/A N/A N/A N/A N/A N/A N/A

ID46 609 115 298 310 69 36 823,667 88 2,213,187 111 2,805,111 149 3,751,620
N/A N/A N/A N/A N/A N/A N/A N/A

ID1 1,176 144 356 820 69 37 972,336 95 2,967,283 125 3,912,980 177 5,482,750
N/A N/A N/A N/A N/A N/A N/A N/A

ID45 1,785 144 655 1,130 69 69 1,784,255 172 5,147,213 221 6,675,956 307 9,178,338
N/A N/A N/A N/A N/A N/A N/A N/A

ID52 711 91 270 441 69 38 755,335 94 2,164,862 120 2,799,560 166 3,834,751
N/A N/A N/A N/A N/A N/A N/A N/A

ID53 622 100 180 442 69 24 503,053 60 1,563,457 80 2,069,837 115 2,912,062
N/A N/A N/A N/A N/A N/A N/A N/A

ID50 470 69 127 343 69 22 358,557 53 1,145,129 71 1,525,753 104 2,161,337
N/A N/A N/A N/A N/A N/A N/A N/A

ID20 762 101 206 556 67 27 570,840 66 1,734,878 87 2,309,083 125 3,276,157
N/A N/A N/A N/A N/A N/A N/A N/A

MB23A 208 39 52 156 69 12 148,339 31 488,377 42 655,224 62 934,984
N/A N/A N/A N/A N/A N/A N/A N/A

ID22 1,065 76 369 696 70 59 1,043,758 146 3,122,271 190 4,071,066 268 5,624,222
N/A N/A N/A N/A N/A N/A N/A N/A

ID21 1,412 109 470 942 70 59 1,309,849 150 3,961,084 197 5,183,193 277 7,190,677
N/A N/A N/A N/A N/A N/A N/A N/A

ID23 375 53 105 270 77 21 340,511 68 1,181,054 93 1,557,865 134 2,166,813
N/A N/A N/A N/A N/A N/A N/A N/A
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ID54 1,787 127 575 1,212 72 66 1,615,259 176 5,083,327 233 6,672,566 331 9,273,247
N/A N/A N/A N/A N/A N/A N/A N/A

ID25 204 49 75 129 76 16 228,246 45 713,808 59 925,313 83 1,264,272
N/A N/A N/A N/A N/A N/A N/A N/A

ID49 58 34 31 27 69 8 89,109 19 234,743 24 295,394 32 391,527
N/A N/A N/A N/A N/A N/A N/A N/A

ID9 79 14 62 17 76 25 180,857 59 451,033 72 554,476 93 712,679
N/A N/A N/A N/A N/A N/A N/A N/A

ID37&ID4 638 45 262 376 72 58 755,950 146 2,202,293 189 2,833,765 263 3,849,969
N/A N/A N/A N/A N/A N/A N/A N/A

ID11 149 24 58 91 69 18 166,827 43 476,291 55 614,576 77 839,450
N/A N/A N/A N/A N/A N/A N/A N/A

ID10 71 22 36 34 69 11 103,713 27 276,314 34 348,967 46 464,587
N/A N/A N/A N/A N/A N/A N/A N/A

ID57 75 10 56 19 69 25 160,941 59 398,097 72 490,214 93 632,186
N/A N/A N/A N/A N/A N/A N/A N/A

ID12 74 10 56 19 75 25 161,582 60 406,982 74 501,911 96 647,723
N/A N/A N/A N/A N/A N/A N/A N/A

ID7 547 60 337 210 72 63 958,586 152 2,500,855 189 3,122,845 249 4,095,114
N/A N/A N/A N/A N/A N/A N/A N/A

ID34 255 51 197 59 71 40 556,984 96 1,380,829 117 1,698,924 150 2,187,706
N/A N/A N/A N/A N/A N/A N/A N/A

ID58 1,410 90 744 666 73 106 2,108,285 266 5,754,722 336 7,268,114 450 9,658,479
N/A N/A N/A N/A N/A N/A N/A N/A

ID6 1,410 98 744 666 73 100 2,100,893 252 5,734,392 319 7,242,656 427 9,625,120
N/A N/A N/A N/A N/A N/A N/A N/A

ID3 1,410 151 744 666 73 76 2,045,405 193 5,581,901 243 7,051,446 325 9,374,061
N/A N/A N/A N/A N/A N/A N/A N/A

ID36 7,267 316 2,291 4,976 71 140 5,569,659 390 17,223,233 516 22,654,087 728 31,610,100
N/A N/A N/A N/A N/A N/A N/A N/A

Plant Intercept 7,267 316 2,291 4,976 71 140 5,569,659 390 17,223,233 516 22,654,087 728 31,610,100
N/A N/A N/A N/A N/A N/A N/A N/A

 N/A N/A N/A N/A N/A N/A N/A N/A
MB19 418 62 103 315 69 19 293,076 47 967,000 63 1,298,906 93 1,856,144
MB16B 190 33 93 98 69 24 263,777 58 711,538 73 902,300 99 1,207,255
MB11 818 90 188 630 69 27 527,368 68 1,782,006 93 2,410,013 139 3,469,787
MB16A 359 45 92 266 69 20 262,891 50 856,184 67 1,145,766 100 1,630,551
MB32 1,213 113 177 1,037 69 22 492,372 60 2,023,255 88 2,858,668 142 4,303,811
MB31 575 79 140 435 69 22 393,948 54 1,305,046 74 1,755,688 109 2,513,355
MB33 666 78 73 593 68 11 204,636 31 945,151 47 1,375,337 81 2,132,536
MB34A 799 94 181 617 69 25 507,718 65 1,723,478 88 2,333,760 132 3,364,533
MB34B 773 73 181 592 71 30 520,973 79 1,828,231 109 2,465,910 163 3,530,980
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MB34 C 924 54 357 567 72 71 1,030,011 180 3,057,331 235 3,952,789 329 5,399,645
M34D 1,679 101 518 1,161 74 68 1,518,223 194 4,972,608 260 6,542,067 373 9,097,719
MB8A 253 33 99 154 69 26 282,403 62 805,420 80 1,039,063 112 1,418,981
MB8B 299 33 92 208 69 24 262,459 58 805,279 77 1,060,672 112 1,483,252
MB18A 302 52 175 127 69 36 496,611 84 1,288,135 105 1,612,721 138 2,124,146
MB14B 90 27 57 32 69 16 163,847 39 416,786 48 518,296 63 676,867
MB8C 566 52 233 334 66 47 657,546 111 1,772,673 138 2,271,175 187 3,084,130
MB18C 118 28 67 51 69 19 190,714 45 497,066 56 623,259 75 822,430
MB18B 150 33 93 57 69 24 263,545 57 675,390 71 842,044 93 1,103,242
MB14A 65 22 34 31 69 11 97,275 25 258,336 32 325,924 43 433,358
MB17-1 117 32 54 64 69 14 152,807 34 418,358 43 533,015 59 717,211
MB17-2 211 43 91 120 69 21 258,168 49 717,249 63 918,106 86 1,242,336
MB17-3 983 66 957 26 69 167 2,691,626 393 6,410,617 474 7,782,558 596 9,849,800
MB26 711 55 141 570 69 28 401,631 70 1,447,349 97 1,984,575 150 2,897,887
MB25 622 52 149 474 69 30 423,294 75 1,415,637 101 1,907,321 152 2,734,274
MB24-1 470 60 43 427 69 8 124,860 23 664,707 38 977,460 67 1,526,611
MB24-2 292 41 107 185 64 25 303,049 58 811,843 72 1,047,119 98 1,436,564
MB23 208 41 36 172 69 8 102,460 21 393,587 31 546,834 49 809,145
MB23B 342 58 1 342 69 0 3,682 8 304,446 15 506,716 34 874,098
MB22D 858 79 110 748 70 17 316,746 50 1,442,482 75 2,055,237 125 3,112,582
MB22C 347 26 103 244 72 30 303,800 81 988,240 110 1,304,906 161 1,824,425
MB22B 375 36 96 278 77 24 320,371 82 1,147,765 114 1,522,139 167 2,128,860
MB22A 204 21 75 129 76 24 230,741 70 721,505 93 935,088 130 1,277,241
MB27 58 22 24 34 69 8 69,893 18 195,430 24 250,591 33 339,763
MB10 79 29 56 23 76 15 161,593 38 414,524 47 513,385 61 665,804
MB35 638 54 157 481 72 31 461,008 84 1,614,264 117 2,165,966 175 3,080,784
MB9A 149 28 46 103 69 13 131,935 32 404,189 42 532,102 61 743,648
MB9B 71 24 36 34 69 11 103,645 26 276,117 33 348,717 44 464,254
MB6A-1 75 23 40 34 69 13 115,733 30 304,847 37 383,576 50 508,339
MB6A-2 74 23 29 45 75 9 87,990 25 266,858 33 344,329 46 468,342
MB6B 541 55 159 382 73 31 471,257 85 1,555,895 115 2,055,166 168 2,872,204
MB5 255 36 54 201 71 13 158,106 36 581,225 52 790,728 80 1,142,132
MB6C 465 52 56 409 74 11 189,904 43 946,750 67 1,332,219 111 1,981,530

N/A N/A N/A N/A N/A N/A N/A N/A
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ID43 818 108 245 572 69 31 681,192 78 2,092,289 103 2,761,563 147 3,872,354

        
ID42 1,213 104 315 898 69 41 878,397 104 2,832,661 139 3,787,694 204 5,387,770

        
ID 30 - Murphy 1,213 117 315 898 69 38 873,122 97 2,811,589 130 3,759,642 189 5,348,583

        
ID29 575 66 178 397 69 31 503,846 76 1,536,782 100 2,022,318 143 2,825,593

        
ID 41 Murphy R 1,788 141 494 1,295 69 53 1,349,777 135 4,246,867 179 5,647,814 258 7,988,022

        
MB33 666 81 167 500 68 25 466,381 62 1,493,154 83 2,003,269 122 2,863,105

        
ID 31 3,253 187 1,060 2,992 69 93 2,819,867 244 8,993,829 326 12,020,704 473 17,101,044

        
ID32 3,253 102 200 599 69 26 557,584 67 1,823,128 90 2,446,366 133 3,493,013

        
ID2-A 4,026 220 1,069 2,958 69 84 2,780,273 222 8,796,165 297 11,739,944 429 16,679,495

        
ID5 1,679 73 554 1,125 74 91 1,637,826 249 5,234,972 332 6,849,654 473 9,468,226

        
ID2-B 4,951 249 1,475 3,475 70 106 3,770,073 286 11,699,180 379 15,457,868 539 21,695,330

        
ID2-C 6,629 287 2,029 4,600 71 133 5,058,599 369 15,812,753 488 20,851,201 692 29,173,295

        
ID39 - MB8A - 253 30 99 154 69 27 282,658 65 806,249 84 1,040,131 118 1,420,425

        
ID33 553 59 204 349 69 38 576,521 93 1,669,347 119 2,164,141 166 2,972,537

        
ID16 553 59 204 349 69 38 576,521 93 1,669,347 119 2,164,141 166 2,972,537

        
ID17 302 24 208 94 69 64 595,038 149 1,493,488 183 1,848,583 237 2,399,837

        
ID40 855 74 412 442 69 67 1,158,217 161 3,127,095 202 3,968,083 271 5,313,978

        
ID18 954 86 470 484 69 69 1,313,299 166 3,528,079 209 4,470,115 280 5,975,426

        
ID15 566 92 233 334 66 33 647,801 78 1,742,859 97 2,232,714 131 3,032,014

        
ID13 566 92 233 334 66 33 647,801 78 1,742,859 97 2,232,714 131 3,032,014

        
ID14 118 20 95 22 69 32 272,216 74 665,044 90 815,262 115 1,045,245

        

Table C.6
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ID56 684 99 328 356 67 44 910,495 105 2,406,128 131 3,049,232 175 4,082,531
        

ID8 684 101 328 356 67 43 909,728 104 2,403,937 129 3,046,445 173 4,078,812
        

ID24 150 23 103 46 69 32 295,339 75 741,267 92 917,509 120 1,191,108
        

ID51 65 15 34 31 69 13 97,477 31 258,891 38 326,620 52 434,270
        

ID26 117 38 63 54 69 15 179,949 36 474,028 46 596,512 61 790,658
        

ID48 328 55 177 151 69 35 500,824 83 1,318,961 103 1,659,798 137 2,200,124
        

ID47 1,311 70 708 603 69 119 1,991,652 285 5,243,914 355 6,599,115 471 8,747,781
        

ID28, ID27 418 74 184 234 69 30 517,525 72 1,428,520 91 1,825,560 124 2,465,664
        

ID46 609 115 298 310 69 36 823,667 88 2,213,187 111 2,805,111 149 3,751,620
        

ID1 1,176 144 356 820 69 37 972,336 95 2,967,283 125 3,912,980 177 5,482,750
        

ID45 1,785 144 655 1,130 69 69 1,784,255 172 5,147,213 221 6,675,956 307 9,178,338
        

ID52 711 91 270 441 69 38 755,335 94 2,164,862 120 2,799,560 166 3,834,751
        

ID53 622 100 180 442 69 24 503,053 60 1,563,457 80 2,069,837 115 2,912,062
        

ID50 470 69 127 343 69 22 358,557 53 1,145,129 71 1,525,753 104 2,161,337
        

ID20 762 101 206 556 67 27 570,840 66 1,734,878 87 2,309,083 125 3,276,157
        

MB23A 208 39 52 156 69 12 148,339 31 488,377 42 655,224 62 934,984
        

ID22 1,065 76 369 696 70 59 1,043,758 146 3,122,271 190 4,071,066 268 5,624,222
        

ID21 1,412 109 470 942 70 59 1,309,849 150 3,961,084 197 5,183,193 277 7,190,677
        

ID23 375 53 105 270 77 21 340,511 68 1,181,054 93 1,557,865 134 2,166,813
        

ID54 1,787 127 575 1,212 72 66 1,615,259 176 5,083,327 233 6,672,566 331 9,273,247
        

ID25 204 49 75 129 76 16 228,246 45 713,808 59 925,313 83 1,264,272
        

ID49 58 34 31 27 69 8 89,109 19 234,743 24 295,394 32 391,527
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ID9 79 14 62 17 76 25 180,857 59 451,033 72 554,476 93 712,679
        

ID37&ID4 638 45 262 376 72 58 755,950 146 2,202,293 189 2,833,765 263 3,849,969
        

ID11 149 24 58 91 69 18 166,827 43 476,291 55 614,576 77 839,450
        

ID10 71 22 36 34 69 11 103,713 27 276,314 34 348,967 46 464,587
        

ID57 75 10 56 19 69 25 160,941 59 398,097 72 490,214 93 632,186
        

ID12 74 10 56 19 75 25 161,582 60 406,982 74 501,911 96 647,723
        

ID7 547 60 337 210 72 63 958,586 152 2,500,855 189 3,122,845 249 4,095,114
        

ID34 255 51 197 59 71 40 556,984 96 1,380,829 117 1,698,924 150 2,187,706
        

ID58 1,410 90 744 666 73 106 2,108,285 266 5,754,722 336 7,268,114 450 9,658,479
        

ID6 1,410 98 744 666 73 100 2,100,893 252 5,734,392 319 7,242,656 427 9,625,120
        

ID3 1,410 151 744 666 73 76 2,045,405 193 5,581,901 243 7,051,446 325 9,374,061
        

ID36 7,267 316 2,291 4,976 71 140 5,569,659 390 17,223,233 516 22,654,087 728 31,610,100
        

Plant Intercept 7,267 316 2,291 4,976 71 140 5,569,659 390 17,223,233 516 22,654,087 728 31,610,100
        



CN (imp): 98

Basin_ID or 
Pipe ID Acres Tc

Impervious 
Acres

Pervious 
Acres

soil group 
(CN)

Peak Runoff 
cfs

Total Volume 
CF

Peak Runoff 
cfs

Total Volume 
CF

Peak Runoff 
cfs

Total Volume 
CF

CIP and Major Basins - Peak Flow and Volume for Water Quality Storm, 10 year, 25 year, and 100 year storms

WQ storm 10 yr. storm 25 yr. storm 100 yr stormUPDATE

Active Scroll

          
MB19 418 62 103 315 69 19 293,076 47 967,000 63 1,298,906 93 1,856,144
MB16B 190 33 93 98 69 24 263,777 58 711,538 73 902,300 99 1,207,255
MB11 818 90 188 630 69 27 527,368 68 1,782,006 93 2,410,013 139 3,469,787
MB16A 359 45 92 266 69 20 262,891 50 856,184 67 1,145,766 100 1,630,551
MB32 1,213 113 177 1,037 69 22 492,372 60 2,023,255 88 2,858,668 142 4,303,811
MB31 575 79 140 435 69 22 393,948 54 1,305,046 74 1,755,688 109 2,513,355
MB33 666 78 73 593 68 11 204,636 31 945,151 47 1,375,337 81 2,132,536
MB34A 799 94 181 617 69 25 507,718 65 1,723,478 88 2,333,760 132 3,364,533
MB34B 773 73 181 592 71 30 520,973 79 1,828,231 109 2,465,910 163 3,530,980
MB34 C 924 54 357 567 72 71 1,030,011 180 3,057,331 235 3,952,789 329 5,399,645
M34D 1,679 101 518 1,161 74 68 1,518,223 194 4,972,608 260 6,542,067 373 9,097,719
MB8A 253 33 99 154 69 26 282,403 62 805,420 80 1,039,063 112 1,418,981
MB8B 299 33 92 208 69 24 262,459 58 805,279 77 1,060,672 112 1,483,252
MB18A 302 52 175 127 69 36 496,611 84 1,288,135 105 1,612,721 138 2,124,146
MB14B 90 27 57 32 69 16 163,847 39 416,786 48 518,296 63 676,867
MB8C 566 52 233 334 66 47 657,546 111 1,772,673 138 2,271,175 187 3,084,130
MB18C 118 28 67 51 69 19 190,714 45 497,066 56 623,259 75 822,430
MB18B 150 33 93 57 69 24 263,545 57 675,390 71 842,044 93 1,103,242
MB14A 65 22 34 31 69 11 97,275 25 258,336 32 325,924 43 433,358
MB17-1 117 32 54 64 69 14 152,807 34 418,358 43 533,015 59 717,211
MB17-2 211 43 91 120 69 21 258,168 49 717,249 63 918,106 86 1,242,336
MB17-3 983 66 957 26 69 167 2,691,626 393 6,410,617 474 7,782,558 596 9,849,800
MB26 711 55 141 570 69 28 401,631 70 1,447,349 97 1,984,575 150 2,897,887
MB25 622 52 149 474 69 30 423,294 75 1,415,637 101 1,907,321 152 2,734,274
MB24-1 470 60 43 427 69 8 124,860 23 664,707 38 977,460 67 1,526,611
MB24-2 292 41 107 185 64 25 303,049 58 811,843 72 1,047,119 98 1,436,564
MB23 208 41 36 172 69 8 102,460 21 393,587 31 546,834 49 809,145
MB23B 342 58 1 342 69 0 3,682 8 304,446 15 506,716 34 874,098
MB22D 858 79 110 748 70 17 316,746 50 1,442,482 75 2,055,237 125 3,112,582
MB22C 347 26 103 244 72 30 303,800 81 988,240 110 1,304,906 161 1,824,425
MB22B 375 36 96 278 77 24 320,371 82 1,147,765 114 1,522,139 167 2,128,860
MB22A 204 21 75 129 76 24 230,741 70 721,505 93 935,088 130 1,277,241
MB27 58 22 24 34 69 8 69,893 18 195,430 24 250,591 33 339,763
MB10 79 29 56 23 76 15 161,593 38 414,524 47 513,385 61 665,804
MB35 638 54 157 481 72 31 461,008 84 1,614,264 117 2,165,966 175 3,080,784
MB9A 149 28 46 103 69 13 131,935 32 404,189 42 532,102 61 743,648
MB9B 71 24 36 34 69 11 103,645 26 276,117 33 348,717 44 464,254
MB6A-1 75 23 40 34 69 13 115,733 30 304,847 37 383,576 50 508,339
MB6A-2 74 23 29 45 75 9 87,990 25 266,858 33 344,329 46 468,342
MB6B 541 55 159 382 73 31 471,257 85 1,555,895 115 2,055,166 168 2,872,204
MB5 255 36 54 201 71 13 158,106 36 581,225 52 790,728 80 1,142,132
MB6C 465 52 56 409 74 11 189,904 43 946,750 67 1,332,219 111 1,981,530
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STORM WATER PROGRAM DEVELOPMENT  
 

CITIZENS ADVISORY COMMITTEE 
 

– CHARTER – 
 

 
 

PURPOSE: 
 
The purpose of the Citizens Advisory Committee is to provide a link with the community 
and to involve impacted interest groups with Bend’s Storm Water Program.  The 
Committee will provide critical local input to the storm water program and its goals, 
objectives and funding structure.  In addition, this group will help to educate the com-
munity and individual constituencies with respect to storm water related problems, 
needs, costs, services and solutions. 
 
DUTIES: 
 
1. Review and make recommendations concerning the elements of the Storm Water 

Program. 
 
2. Review and make suggestions with respect to the Storm Water Program's goals, 

objectives, and proposed level of service. 
 
3. Review and provide advice on the proposed financing for Bend’s Storm Water 

Management Program. 
 
4. Assist in developing and participate in a community awareness and education 

program. 
 
 
AUTHORITY: 
 
The Citizens Advisory Committee is to be established in accordance with Bend’s City 
Council/Mayor procedures and will be in existence throughout development and 
implementation of the program.  The purpose of this committee is to serve as an 
advisory group to the City and its storm water staff.  As such, its authority will be limited 
to collecting information, conducting analyses and making recommendations.  All 
position statements or recommendations of the Committee will be transmitted by its 
Chairman to the City. 



ORGANIZATION: 
 
The Citizens Advisory Committee will be chaired by a person selected by fellow 
Committee members.  The Chairman will establish the rules of order and conduct all 
meetings.  Each member will have one vote except for the Chairperson who will serve 
as a non-voting member except in the case of ties.  City staff will provide direct support 
to the committee and its Chairperson. 
 
MEETINGS: 
 
It is anticipated that the Committee will initially meet every two weeks.  The day of week 
and time for meetings will be established by the Committee at its initial meeting.  The 
actual date of each meeting will be set by the Chairperson.  As the storm water program 
takes shape more frequent meetings of the committee may be requested by the 
Chairperson. 
 
The agenda will be established by the Chairperson and distributed to each member 
prior to the meeting.  Suggestions for agenda items may be made to the Chairperson by 
any member.  A majority of the total number of committee members may amend the 
agenda at any meeting. 
 
Position statements of recommendations must be approved by a majority of the total 
number of committee members. 
 
The Chairperson will document issues raised by the Committee as well as any recom-
mendations from the Committee and transmit them to the City.  Meeting summaries will 
be kept by Project staff and transmitted with the agenda and supporting materials to 
each member prior to the subsequent meeting.  All summaries or other written 
communications from the Committee may be amended with approval of a majority of the 
total number of Committee members. 
 
Members of the Committee will not be compensated for their services or the expense of 
attending meetings. 
 
REPRESENTATION: 
 
City Council member; Neighborhood/Community Group(s); Bend-LaPine School District; 
Chamber of Commerce;  St Charles, Downtown Assoc., Business Owner;  Budget 
Committee Member; Planning Commission Member; Deschutes Watershed folks, 
others.   
 
Group size should be 10-13. 
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STORM WATER UTILITY DEVELOPMENT PROGRAM 
CITIZENS ADVISORY COMMITTEE 

 
EXAMPLE ISSUES (not in order) 

 
 

 
 
 BEND’S STORM WATER SYSTEM,  NEEDS AND 

COSTS 

 
 STORM WATER FUNDING OPTIONS 

 
 STRUCTURAL VERSUS NON-STRUCTURAL 

ALTERNATIVES 

 
 NATIONAL POLLUTANT DISCHARGE ELIMINATION 

SYSTEM (NPDES) PHASE II PERMITTING FOR 
STORM WATER 

 
 SYSTEM MAINTENANCE SERVICE LEVELS 

 
 PROGRAM BUDGET 

 
 STORM WATER SERVICE CHARGES AND OTHER 

OREGON COMMUNITIES 
 
 

 
 
 
 
 
 



STORM WATER  PROGRAM  DEVELOPMENT  
 

CITIZENS ADVISORY COMMITTEE 
 

AGENDA (first meeting) 
 
 

 
 

 I. Introductions 
 
 
 II. Short Presentation and Background on Storm water 

Management in Bend 
 
 
 III. Committee Goals and Objectives 
 
 
 IV. Project Organization and Committee Procedures 
 
 
 V. Committee Chairperson 
 
 
 VI. Committee Meeting Schedule 
 
 
 VII. Open Discussion 
 
 
 VIII. Adjourn 



CITY OF BEND 
 

STORM WATER  PROGRAM  DEVELOPMENT  
 

CITIZENS ADVISORY COMMITTEE 
 

 
 

 
 

COMMITTEE GOALS AND OBJECTIVES 
 
 
GOAL:  Ensure that the City’s Storm Water Management Program - 

including financing alternatives - reflects the needs, priori-
ties and concerns of Bend’s citizens, businesses and 
organizations. 

 
OBJECTIVES: Provide representative and objective community input to 

the development of the Storm Water Program. 
 

Provide representative and objective community input to 
the development of goals/objectives and the establishment 
of a proposed level of service for a citywide Storm water 
Management Program. 
 
Provide representative and objective community input to 
define existing drainage problems, identify nonpoint source 
pollution issues, prepare viable alternative solutions and 
develop a plan for implementing the recommendations. 
 
Assist in developing and participate in a community educa-
tion program on storm water management prob-
lems/resolutions; establish the goals, objectives and 
proposed financing to successfully implement the final 
recommendations. 



CITY OF BEND  
 

STORM WATER PROGRAM  DEVELOPMENT 
 

CITIZENS ADVISORY COMMITTEE 
 

 
 

 
 
PROGRAM GOALS AND OBJECTIVES 

 
 

OVERALL GOAL: 
 
Provide and maintain a system of storm water facilities and nonpoint 
source pollution controls which will safeguard the property and lives of 
Bend’s residents, protect and enhance the City’s natural environment while 
complying with state and federal regulations.   
 
 
GOAL #1:  Minimize increases in storm water runoff and reduce peak  

flows. 
 
GOAL #2:  Reduce the environmentally detrimental effects of runoff in 

order to protect and enhance water quality and water related 
environs. 

 
GOAL #3:  Manage and operate the City’s storm water system in the 

most efficient and cost effective manner. 
 
GOAL #4:  Provide sufficient funds to maintain the existing 

system/facilities, comply with federal nonpoint source regula-
tions and undertake the capital planning necessary to most 
cost effectively locate/construct future drainage improve-
ments.  

 



 1

CITY OF BEND 
STORMWATER UTILITY FEE CITIZENS TASK FORCE 

 
 
 

ISSUE PAPER NO. 1 
 
 
ISSUE TITLE: WHAT IS THE MOST APPROPRIATE BASIS FOR A 

STORMWATER RATE STRUCTURE IN BEND?  
 
 
BACKGROUND: Unlike water utility rate structures, neither stormwater nor sanitary sewer 

utilities have individual meters to measure flow as the basis for 
determining use of the system. In the case of sanitary sewer, flow 
estimates are based on "equivalent dwelling units" (EDU's) as determined 
through sampling of use, the number of plumbing fixtures or drinking 
water consumption. These types of measures are considered to be the best 
indicators of how much wastewater a customer is actually sending into the 
sanitary sewer system. Stormwater utilities employ a similar logic in 
allocating a fair share of the program's cost to individual customers. The 
logic is based on contribution of runoff to the stormwater system. As is the 
case with all rate funded utilities, the objective is to allocate costs to 
customers in direct proportion to their use of the system. The best 
indicator of stormwater system use has historically been related to the 
amount of impervious surface (pavement, rooflines etc) on an individual 
parcel. This impervious surface approach still provides a great deal of 
service charge flexibility in terms of credits, mitigation allowances, rate 
tiers and other forms of service charge offsets.  

 
Two other points related to the structure for stormwater fees are 
important: 
 
a) Legal Defensibility - virtually all cases involving the legality of 

stormwater rates apply a two tiered test addressing reasonableness 
and whether the structure is arbitrary. Reasonableness involves 
whether the charges are necessary and "cost of service" based for 
some specific public purpose. Non-arbitrary involves how the fee 
structure is applied to individual customers. Here the courts have 
looked for the rational nexus between the basis for the charge and 
the need for service. They have also looked for some measurable 
basis upon which the individual charges are calculated.  
 

b) Rate Development - while the basis for the stormwater rate should 
stay largely intact through the initial development of Bend’s 
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program, there is no reason why alterations cannot be made in the 
future. Alterations may include new customer classifications, 
additional tiers to the rate itself or allocations of program costs 
unique to specific areas or customer groupings. The attached 
graphic shows the various stormwater rate structures available to 
Bend in a way that relates real or perceived equity with the cost of 
building the database necessary to support the rate option. The 
bottom line is that Bend’s funding structure can retain the 
flexibility to change as the needs of the program evolve and 
opportunities become available to increase the equity of the service 
charge structure. 

 
Within this Issue Paper, the Task Force is being asked to provide 
direction as to the basic structure for the service charge approach.  
 

DEFINITION:  “Impervious Surface” – A parcel’s hard surface area that causes 
(Proposed)   water to run off in quantities or speeds greater than under natural  
    conditions. Some examples of impervious surfaces are rooftops;  
    concrete or asphalt paving; walkways; patios; driveways; parking  
    lots or storage areas; and gravel or dirt areas that have been subject 
    to traffic, clearing/grading activities, or other compacting 
activities. 
   
 
ALTERNATIVES:  Stormwater service charges must be based on factors which relate 

customer payment with use of the stormwater system and program.  
In most cases, stormwater programs quantify this relationship in 
terms of a property's developed condition and the corresponding 
increase of impervious area.  Engineering analysis and legal 
precedent (Teter vs. Clark County Stormwater Utility - State of 
Washington; Long Run Baptist Association vs. Metropolitan 
Sewer District - State of Kentucky) have established the 
correlation between impervious factors and impact on the 
stormwater system.  Accordingly, rate making for stormwater 
programs attempts to quantify a property's contribution of runoff to 
the stormwater system in an equitable and cost effective manner. 

 
There are three basic approaches toward stormwater service charge 
structures, all of which revolve around the idea of impervious 
surface. 
 
1. Equivalent Dwelling Unit  
 

The base unit of the service charge is referred to as an 
"Equivalent Dwelling Unit" (EDU). The stormwater EDU 
would be established through statistical analysis, however, 
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the typical "average" amount of impervious area on a 
single-family property is between 2,500 and 3,000 square 
feet. This factor becomes the denominator in the rate 
equation with all single-family residences treated as 1 
EDU. EDU's for all non single-family residential customers 
are calculated based on measured impervious area. 
 
 
 

2. Density of Development Approach 
 

This structure compares the gross area of the parcel with 
the amount of impervious surface. The result is a service 
charge that integrates the amount of impervious surface and 
the total parcel size with a density of development factor. 
 
 

3. Runoff Factors   
 

This rate design moves away from actual measurement of 
impervious surface and relies on gross parcel size as a key 
variable in the rate equation. This gross area factor is 
compared to the land use assigned to the developed parcel 
(single family, commercial, industrial etc). A "runoff 
coefficient" is assigned to the land use which identifies the 
engineering estimate of runoff. The multiplication of gross 
parcel size by the runoff coefficient percentage determines 
the effective amount of impervious surface. 
 
 

RECOMMENDATION: To be developed at Task Force Meeting on 3/16/07 
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CITY OF BEND 
STORMWATER UTILITY FEE CITIZENS TASK FORCE 

 
 
ISSUE PAPER NO. 2 
 
 
ISSUE TITLE:  HOW SHOULD BEND’S STORMWATER UTILITY 

ADDRESS THE ISSUE OF SERVICE CHARGE 
EXEMPTIONS AND SERVICE CHARGE CREDITS?  

 
BACKGROUND:  Implementation of a stormwater service charge requires policy 

direction regarding whether specific classifications of property or 
uses of such property will qualify for service charge exemption or 
credit.  One key point to be considered is that "creation of artificial 
classification of customers" either through the rate design itself or 
through exemption/credit policies can impact the legality of the 
stormwater utility.  It is also important to assure that all 
exemption/credit policy recommendations developed by the Task 
Force support Bend's program as a utility and not as a tax.  The 
amount of a property's service charge must be linked to its 
proportionate share of stormwater program costs.  Issues of equity 
or legal defensibility arise when exemption or credit policies move 
away from this utility rate making premise.  Service charges must 
be fair and reasonable and bear a substantial relationship to the 
cost of providing services and facilities. 

 
ALTERNATIVES:  Given this background statement, the Task Force needs to review 

two basic questions: 
 

1. Should service charge exemptions be allowed for 
undeveloped properties; publicly owned properties; 
properties owned by low income and/or elderly; and tax 
exempt properties? 

 
Many basic policy decisions revolve around "who pays" when a 
stormwater service charge is applied to individual properties.  The 
equivalent service unit approach presented in Issue Paper 1 and 
discussed by the Task Force is based on impervious area and 
would, therefore, exempt undeveloped properties which, by 
definition, do not have impervious area.  Rate structures employing 
runoff coefficient classifications typically designate undeveloped 
property as a distinct class and charge them a reduced rate per 
gross area.  If truly undeveloped i.e., left in its natural state, it may 
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not be appropriate to include undeveloped land in a rate structure 
based on impervious area and contribution of runoff factors. 
 
Most stormwater service charge structures do not consider 
property ownership in establishing rates.  Instead, charges are 
based on property conditions/improvements that affect runoff in 
some manner.  One exception is publicly owned properties where a 
variety of policies have been implemented.  Some utilities apply 
stormwater service charges to public properties in the same manner 
as private properties.  Others do not charge public properties 
because it is believed that the process only takes money from one 
City fund and transfers it to another.  However, the method most 
often employed is to bill all public owned facilities (schools, city 
buildings etc) but exempt publicly owned streets.  The logic 
supporting the exemption for streets being that they are designed 
and operate as part of the City's stormwater conveyance system. 
 
Another question in the stormwater rate is exemption or reduction 
of the charge based on social issues of low income or elderly.  No 
general rule has been set that enables service charge reductions 
based solely on ability to pay or age making this issue one 
established by local policy.  The stormwater service charge should 
reflect the same policy of the City pertaining to low income/elderly 
as is reflected in the water and sewer rate structures. Therefore, the 
stormwater charge should be consistent with the City's other rate 
structures. 
 
The issue of tax exempt properties being excluded from the service 
charge is legally straightforward.  For the sake of maintaining 
consistency with legal requirements of service charges, the 
stormwater fee should be applied to properties owned by churches, 
non-profit organizations and others having tax exempt status.   
 
2. Should credits be provided against stormwater service 

charges for those properties having on-site stormwater 
facilities or having made other special improvements to 
mitigate stormwater quality/quantity impacts? 

 
Most stormwater utilities do provide for credits against service 
charges to recognize the effects of on-site detention, water quality 
mitigation or other means of stormwater control.  Bend’s 
stormwater rate will be related to each property's contribution of 
runoff to the system.  The objective of a service charge credit 
system is to provide incentives for developers to meet or exceed 
basic stormwater quantity/quality requirements.  The level of 
credit should reflect the reduced effect a property with on-site 
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controls has over a similar property lacking this mitigation.  The 
amount of service charge reduction is a function of the service 
charge rate structure.  Under the impervious surface approach, the 
credit results in a reduction of the equivalent units attributable to 
the property. 
 
A key policy decision related to on-site controls is whether Bend 
wishes to make a credit available to only those who exceed 
development requirements or should the system provide credits to 
those who simply meet development requirements.  Stormwater 
utilities are split on this issue, with many opting to offer the 
development credit to only those going beyond mandatory 
stormwater quantity and quality requirements. 
 
This approach should also include provisions for rescinding the 
credit under conditions where the control is either removed or is 
not maintained to design specifications. 
 
Finally, Bend should be prepared to support a decision to allow 
service charge credits with an appeals process.  While 
administrative appeals to the base service charge should be 
anticipated by having a process in place, credits will also require 
procedures for review of the reductions allowed for on-site 
mitigation controls. 
 
 

RECOMMENDATIONS: To be discussed by Task Force on 3/16/07 
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CITY OF BEND 
STORMWATER UTILITY FEE CITIZENS TASK FORCE 

 
 

 
ISSUE PAPER NO. 3 
 
ISSUE TITLE:  HOW COULD BEND STRUCTURE THE CALCULATION 

OF STORMWATER SERVICE CHARGE CREDITS?  
 
BACKGROUND:  In Issue Paper No. 2, it was generally agreed by the Task Force 

that Bend's stormwater program include a system of rate credits.  It 
was further suggested that the credit calculation be consistent with 
the City's rate structure and not allow any property a total 
reduction of the service charge. The next step in the process is for 
the Task Force to evaluate the options for calculating the level of 
credit which is due a stormwater customer.  

 
ALTERNATIVES:  A key policy issue is how much of the service charge should be 

made available for credit. The case for making the entire charge 
available for credit would assume that if the site totally retains 
stormwater runoff, that customer is not being served by any of the 
programs or services offered by the utility. However, given the fact 
that access to the property is available during storm events and that 
stormwater utility activities such as water quality management, 
system maintenance, regulatory compliance and public information 
will be a service to all the City's customers, it is questionable 
whether any property is left totally unserved by the program. 
Based on this logic, it is generally accepted that some level of the 
fee remain in place regardless of the on-site facility constructed by 
the customer. The level of credit available can be a function of 
allocating program costs to "base" versus "use" factors. Base can 
be defined as program costs that are largely unaffected by 
stormwater flows. These typically include water quality 
management, maintenance, regulatory compliance, and 
billing/administration. Use costs are those that are related to 
stormwater flow or quality and may include budget categories such 
as capital improvements.  
 
Another consideration is eligibility for credit and specifically 
whether a customer qualifies by meeting or exceeding Bend's 
design requirements for the site. The case for limiting credit 
eligibility to only those customers exceeding design requirements 
is premised on the fact that by going beyond requirements, the 
property has effectively reduced the amount of stormwater flow 
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that will need to be handled by the City's downstream system. In 
essence, by exceeding requirements and handling more runoff on-
site, the customer has added capacity to the City's stormwater 
system. This statement is not true for on-site facilities which 
simply meet Bend's design requirements as a condition of 
development approval. Theoretically, the City has sized its 
stormwater systems based on the engineering assumption that new 
development will control flows to meet established design 
requirements. Under these conditions, there is no cost avoidance or 
additional capacity made available to the City. Accordingly, 
simply meeting design requirements typically does not constitute a 
basis for service charge reduction. Again, the Task Force was in 
mid-discussion on this point at the last meeting and it will be 
resumed at the March 23 meeting.  
 
Another consideration deals with the calculation of the charge 
itself. There are a number of variations all of which revolve around 
the desired level of simplicity, equity and administrative ease. At 
its simplest, a service charge credit is calculated as a percentage 
reduction based on the type of facility. A detention facility equals a 
certain percentage reduction; a retention facility a percentage; 
drywells another percentage. A higher level of accuracy is 
achieved when the calculation is based on a case-by-case 
comparison of site specific conditions on the site.  

   
EXAMPLE:   In order to give the Task Force an idea of what the credit 

application and calculation package might look like in Bend, the 
following example has been prepared. This is for discussion 
purposes only: 

 
 

ON-SITE STORMWATER CREDIT PROCEDURE 
(for discussion purposes only) 

 
 

DEFINITIONS: 
 

 Detention:  Facilities designed to hold runoff while gradually releasing it at an 
 allowable discharge. This would include drywells. 

 
Retention:  Facilities designed to hold water for a substantial period of time and 

 releasing it through evaporation, plant transpiration or infiltration into 
 the soil. This would include swales. 

 
Drywells/drill holes:     Facilities designed for the on-site disposal of stormwater into the 

 ground.   
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Hydrologic Response:  The manner by which stormwater collects on the property and is 

conveyed from that property. The principal measures of the 
hydrologic response may be stated in terms of total runoff volume, as 
a percentage of total precipitation generated by a storm of given 
duration, intensity or frequency. 

 
BMP’s: Schedules of activities, prohibitions of practices, maintenance 

procedures or other management practices to prevent or reduce the 
pollution of waters of the state.  BMPs may include operational and 
structural source controls that minimize and prevent contaminants 
from entering stormwater as well as treatment that removes 
contaminants contained in stormwater runoff before disposal or 
discharge. 

 
DISCUSSION 
 
Some properties within the Bend stormwater service area, due to the construction and 
maintenance of stormwater control facilities, may have a hydrologic response substantially 
similar to properties with lesser amounts of impervious surface. Any non-single family 
residential property owner that has installed an approved on-site facility may apply for an 
adjustment of the service charge applied to that specific parcel.  PROVIDED THAT the resulting 
adjustment will be commensurate with the facility's mitigating effects on runoff.  
 
A stormwater quality credit is available to any non single-family residential property within 
Bend. In order to qualify for the stormwater quality credit, a property will implement source or 
treatment controls which reduce or eliminate pollutants from its stormwater runoff before it 
enters the ground or the City’s stormwater system.  These source or treatment controls are 
known as best management practices (BMPs) applicable in whole or in part to specific types of 
institutional, commercial and industrial operations. 
 
The City's Stormwater Coordinator or designee may adjust the stormwater utility charge for such 
properties based on hydrologic data submitted to the City's Stormwater Coordinator by the 
property owner or agent which demonstrates a hydrologic response substantially similar to that 
of a property with a lesser amount of impervious surface.  The Stormwater Coordinator will 
evaluate each case in determining the appropriate level of service charge adjustment. Provided 
that the amount of credit for stormwater quantity credits does not exceed ___% of the customer’s 
original/unadjusted stormwater charge.   
 
The premise behind the stormwater credit is that some properties with on-site facilities do reduce 
the City's actual stormwater management costs.  The reduction in program costs is related to the 
budget categories for stormwater.  These budget categories and percentages follow: 
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Budget Category                                  Credit Eligible                                  Percentage  
                                                                                                                            of Budget 
 
Capital Improvements                                     Yes/No                                               %            
Maintenance                            Yes/No                                               %                                         
Engineering Services                 Yes/No                                       %           
Water Quality Management                             Yes/No                                       %             
Small Works                                                    Yes/No                                               %                                    
Public Involvement                                           Yes/No                                               %                                     
Billing/Admin./Indirect                                     Yes/No                                               %                              
 
                                                      
All improved properties make use of or are directly served by base cost elements including (this 
has yet to be determined by the Task Force) engineering services, maintenance, water quality 
management, small works, public involvement and billing.  The credit applies to the capital 
improvement cost categories or use elements (again, to be discussed with the Task Force) which 
are affected by the customer's on-site facilities. Due to the fact that the City does not require site 
specific stormwater runoff calculations as part of their drainage plan review process, the level of 
credit must be based on the construction of an on-site facility or BMP implementation.   
 
CREDIT CALCULATION 
 
The following information must be submitted to the City’s Stormwater Coordinator in order to 
be eligible for a service charge credit: 
 

o approved drainage plan and calculations 
o signature of the person responsible for the accuracy of the credit application 

material. 
 

Once received by the City, the applications will be reviewed and, if approved, will be reflected 
in a rate adjustment retroactive to the date the application was received. Where the credit is not 
approved or requires revisions by the applicant, the City will so notify the applicant.  
 
All adjustments will remain in effect as long as: 
 

o The person responsible has obtained the stormwater permits required by the City 
and the facility has been constructed and is maintained in compliance with all 
approved plans and design criteria. 

o The person responsible for the improved property remains accountable for all 
costs of operation and maintenance of the facility. 

o The City will have access to the stormwater facility for purposes of inspecting its 
compliance with design, maintenance and operating standards. 

 
 



 5

POTENTIAL RATE REVENUE IMPACTS 
 
To be determined……………. 
 
 
 
RECOMMENDATION: Bend's stormwater credit calculation should be based on the fact 

that a facility has been constructed to the City's design 
requirements and/or BMP’s have been implemented; it is 
maintained in good working order; and City personnel have access 
to the facility for inspection purposes. Meeting these criteria then 
results in a fixed or graduating percentage reduction of the service 
charge. This reduction should be limited to the "use cost elements" 
of the stormwater utility's budget. 

 



 
CITY OF BEND 

STORMWATER UTILITY FEE CITIZENS TASK FORCE 
 
 
 

ISSUE PAPER NO. 4 
 
ISSUE TITLE:  HOW SHOULD PRIVATE ROADS WITHIN SPECIAL 

SUBDIVISIONS (including PUDs) BE TREATED UNDER 
THE STORMWATER UTILITY'S RATE STRUCTURE? 

 
BACKGROUND:  During discussion of how the stormwater rate would be applied to 

publicly owned properties (see Issue Paper No. 2), a separate 
concern was identified regarding the treatment of private streets 
within special subdivisions/PUDs. The concern centered on the 
fact that these streets, while privately owned and maintained, 
function the same as City-owned streets in that they are designed 
as part of the stormwater conveyance system. Accordingly, the 
question was posed as to whether these private streets should be 
excluded from the stormwater utility service charge.  

 
ALTERNATIVES:  The Committee has opted to exclude City-owned streets from the 

stormwater service charge because these streets and arterials 
perform an essential function in the conveyance of stormwater into 
and through Bend's system.  

 
In terms of the private road systems within special subdivisions, 
the street must be designed to City standards if it is identified on 
Bend's Transportation System Plan (TSP). However, those streets 
not contained in the City’s TSP may be built to lesser standards if 
the Council deems that traffic volumes and patterns so warrant. 
Under these conditions the streets in these special subdivisions are 
not designed to accommodate through traffic and are constructed 
to meet the specific needs of the subdivision residents.  
 
There are several of these special subdivisions within Bend, mostly 
comprised of single-family residences. The issue is whether the 
impervious surface on these private street systems should be 
measured for purposes of the service charge. 
 
 
 
 
 
 



Alternatives include: 
 
o exclusion of the street system within special subdivisions 

on the same basis as City-owned streets; 
 
o inclusion of private streets just as any other parking and/or 

common impervious surface areas; 
 
 

RECOMMENDATION:    In those cases where the private roads within the special 
subdivision are consistent with the City’s Transportation 
System Plan and/or the streets meet Bend's street design 
standards, then those roads are assumed to act as a 
stormwater drainage conveyance. Therefore, they would 
not be charged for stormwater. However, if private streets 
discharge stormwater onto public streets for storm events 
with return periods less than 25-years, then the owners of 
these streets should pay the service fee. 
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CITY OF BEND 

  
STORMWATER UTILITY FEE 

CITIZENS TASK FORCE 
 

- MEETING SUMMARY- 
February 23, 2007 

 
Task Force Attendees: Mike Schmidt, Bill Robi, Andy High, Paul Eggleston, Bill Friedman, Joanne 
Richter, Chuck Arnold, Ron Neet 
 
Task Force Members Not Attending:  Fred Gientke, Jan Gifford 
 
Staff & Consultant Attendees: Mike Miller, Ollie Fick, Wendy Edde, Shaun Pigott 
 
This was the initial meeting of the Stormwater Utility Fee Citizens Task Force. Meeting packets 
were distributed containing the agenda, Task Force charter, and the project fact sheet. Copies of the 
PowerPoint presentation were also included. As the initial meeting, much of the agenda was oriented 
toward introducing the Task Force members to each other, reviewing the project objectives and 
discussing the process/procedures to be used in guiding the Task Force’s work. At the same time, 
this initial session was also directed at providing the Task Force with information on the key issues 
and concerns impacting Bend’s stormwater future.  

As mentioned at the meeting, these summaries are intended to “hit the highlights” of each session 
and are not intended as verbatim meeting minutes. If key points are not identified that any Task 
Force member believes should be included in the summary, then those can be added at the request of 
the Task Force members.   

 Mike Miller began the meeting by introducing the City’s project team and consultant. A 
description of the current stormwater master planning process was provided and it was 
pointed out that Shaun Pigott was a subconsultant to URS Engineering (prime) and Shaun’s 
responsibilities focused on the financial /utility issues supporting the master plan. It was also 
pointed out that Shaun has been a Deschutes County resident since 1988 and has worked in 
public finance and utility formation across the Country since 1985. Mike emphasized that the 
City Council has already committed to forming a stormwater utility and that a formation 
ordinance would be brought to Council in March. The Task Force was brought together for a 
very specific purpose in helping to design a rate structure and provide input on program 
priorities that would help the City in implementing the funding structure for the utility. 
Historically, funding for Bend’s stormwater activities has been through the General Fund 
and Street Fund. These revenue sources are at a critical “stress point” as identified by Bend’s 
financial forecast and are no longer available for stormwater. At the same time, Bend will 
soon be issued its National Pollutant Discharge Elimination (NPDES) stormwater permit that 
has a series of regulatory requirements. Underground Injection Control (UIC) permitting for 
the City is also pending and the City has a number of stormwater hotspots and maintenance 



 
2

needs that require a new revenue stream rather than reallocation of existing resources.  

 Shaun Pigott then reviewed the Committee’s charter (included in the packet) and highlighted 
the fact that the engineering aspects of a stormwater master plan are only part of the picture 
and that unless the funding structure is also addressed many cities are left with a plan that 
never makes it to implementation. By way of magnitude of need, the City was in the 
preliminary budgeting process for the next two years and was estimating that the initial 
stormwater program would cost upwards of 1.7 million annually. A Task Force member 
asked how that budget translated into a rate per month?  Shaun replied that the initial 
forecast indicated that a rate of $4 per single family home would be a reasonable preliminary 
estimate. Under the standard stormwater rate approach non residential customers 
(commercial, industrial etc.) would pay a multiple of this base residential rate as a function 
of parcel specific measurement of impervious surface. The City is currently in the process of 
developing these measurements. 

 Ollie Fick and Wendy Edde then described the City’s current efforts regarding NPDES and 
UIC compliance along with the master planning underway. The City expects its NPDES 
stormwater permit the first week in March and the UIC permit in the not too distant future. 
(Even without the UIC permit, the City is obligated to comply with DEQ regulations.) The 
master plan is expected to be completed by the end of the year. A Task Force question was 
how specific the master plan would be in terms of evaluating water quality issues? The plan 
is expected to evaluate best management practices (BMPs) affecting stormwater quality but 
will not be doing discharge point monitoring and sampling. Among the 30 hotspots, 5 areas 
have been selected for detailed analysis and these locations are expected to include both 
stormwater quantity and quality issues. Another Task Force question was the level of 
involvement of DEQ in this plan and whether the City could really know what it is that DEQ 
requires?  DEQ was not going to be on the Task Force but the City felt that they had a good 
handle on the requirements as presently structured but the whole regulatory environment was 
fairly dynamic.  The City has already take step to meet regulatory requirements by putting 
together its own management program via the Integrated Stormwater Management Plan, the 
Central Oregon Stormwater Manual, and the City’s Master Plan.  

 Shaun then talked about known problem areas and the basic cost structure for new utilities 
which included capital improvements, water quality, maintenance, engineering/project 
management, plan review/inspection, public information and administration. Shaun 
emphasized that the capital improvements identified for purposes of the utility rate would be 
limited to smaller neighborhood improvements directed at “fixing” existing problems. The 
master plan would ultimately identify the larger system facility needs that would likely 
include future capacity requirements for growth, but this initial utility rate analysis would not 
address these future capacity considerations. The Task Force asked whether the initial 
program would include costs related to facility inspection for both new construction and for 
existing facilities? The short answer is yes as the program will include a program to assure 
that new facilities are built as designed and there will also be a need to do a field condition 
assessment on existing facilities.  

 There were Task Force questions regarding the project schedule and how the public 
information element would be managed. Overall, implementation of the fee structure is 
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presently scheduled for July 1, 2007 if all goes according to plan on the mechanical/utility 
billing/parcel measurement front. Some misinformation has already made it into the Bend 
Bulletin, which stated that the stormwater fee would be included in the water rate…this is 
not accurate. The stormwater rate will be a separate line item on the City’s utility bill and 
revenue collected will be dedicated to the stormwater management program. In terms of 
getting the word out through the newsletters/e-mails of the organizations represented on the 
Task Force, it was requested that the City make the initial announcement as part of the 
Council action on the formation ordinance in March. Once that is complete, it is hoped that 
company/organizational newsletters can be used to further spread the word on the utility rate 
and the program. 

 Procedurally, the Task Force’s work will be completed by early spring and will require 4 
additional meetings. Each meeting will be preceded with information sent to the members 
one week in advance using an “issue paper” format. Each meeting will be 90 minutes. 
Joanne Richter agreed to chair of the Task Force.  Chuck Arnold agreed to be the co-chair.  

 The agreed upon meeting schedule is as follows: 

March 16 

March 23 

April 13 

April 27 

 All meetings are on Friday and the meeting time is 10:30 – Noon at the same location, the 
City Hall Board Room. 

 The agenda for the March 16 meeting will be: stormwater rate structures; stormwater budget 
breakdown and likely questions/answers from the general public about the stormwater utility 
rate/program. 
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CITY OF BEND 
  

STORMWATER UTILITY FEE 
CITIZENS TASK FORCE 

 
- MEETING SUMMARY- 

March 16, 2007 
 

Task Force Attendees:  Mike Schmidt, Chuck Arnold, Paul Eggleston, Bill Robie, Joanne Richter, Ron 
Neet, Bill Friedman, Fred Gientke    
 
Task Force Members Not Attending:  Jan Gifford, Andy High 
   
Staff & Consultant Attendees: Mike Miller; Ollie Fick; Shaun Pigott 
 
This was the second meeting of the Stormwater Utility Fee Citizens Task Force. Meeting 
information had been distributed via e-mail the week before with the exception of the program cost 
overview which was scheduled for presentation/discussion at the meeting. At the 2/23/07 meeting 
Joanne Richter was chosen by the Task Force to chair the meetings and she called this meeting to 
order at 10:35.  

Since one member who could not attend the first meeting was now present (Fred Gientke, Awbrey 
Butte Neighborhood Association) the Chair asked for Task Force member introductions. Fred 
indicated surprise that he was the only neighborhood association representative and it was pointed 
out that other neighborhoods had been invited and that Joanne Richter, although active in the Upper 
Deschutes Watershed Council, was on the Task Force not on behalf of the Watershed Council but as 
an interested Bend resident and also because of her experience as the Stormwater Utility Manager 
for the City of Olympia, WA. Some other Task Force members indicated that while they had been 
invited to be on the Task Force as members of groups/associations, they were also there as residents 
of the City. The Chair then reviewed the agenda for the meeting stating that there was a lot to cover 
in a limited amount of time. The information distributed via e-mail would be discussed; however the 
question and answer material was there more by way of background and would not be specifically 
discussed today. 

 The first agenda item was Issue Paper No. 1 – Structure of Stormwater Rates. Shaun Pigott 
summarized the issue paper and provided some background on the history and legal 
precedence of stormwater utilities/rates in the U.S. and Oregon. In terms of legal 
defensibility, the rate needed to be related to the cost to provide service, proportionate 
among customers or customer classes and measurable. As stated in the issue paper, we do 
not have meters or flow monitors for runoff from individual properties so most utilities relate 
use of the system or contribution of runoff to an impervious surface measurement or 
estimate. Creation of impervious surface is what creates the need for stormwater systems and 
generates runoff at higher volumes and higher flows. There are variations on obtaining the 
impervious surface information which range from zoning classifications to parcel-specific 
measurements. It was also pointed out that where utilities start as far as a rate structure goes, 
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is just that, a starting point - where the emphasis is on legality, ease of administration and 
simplicity. For these reasons, most if not all utilities use some form of measurement of 
impervious surface as the basis for the rate. Also, single family residences are typically 
treated as one equivalent residential unit (ERU) and all pay a rate based on 1 ERU. One 
ERU represents the average amount of impervious area on a single family parcel, usually in 
the range of 3,000 sq ft. All non-single family residential (NSFR) property (multi-family, 
commercial, industrial, institutional) pay a rate based on their parcel-specific measurement 
of impervious area. Impervious area includes rooftops, paved areas, decks, compacted 
gravel/soil, etc. There are other options and some utilities have evolved their rate structure to 
include density factors or area-specific rate factors. 

Overall, the Task Force agreed that simplicity and fairness were key ingredients and that 
measured impervious surface for NSFR properties seemed the fairest way to go. The 
stormwater rate should also consider the City’s existing low income/elderly adjustments that 
staff indicated were available in Bend’s wastewater rate structure. However, there were 
concerns expressed by the schools that they had put in stormwater systems that met the 
City’s drainage standards and that their impervious surface generated no runoff from their 
sites. The Hospital was also concerned that while their sites may discharge some stormwater 
off site, they had also installed a significant number of stormwater quality and quantity 
facilities, so simply measuring their impervious surface would not produce an equitable rate 
since these on-site investments were not factored in. Shaun responded that these parcel- 
specific issues could be addressed through a credit mechanism available to NSFR parcels 
and those would be discussed in Issue Paper No. 2 and No.3. At this point, staff was after 
direction on the basics of the rate structure. 

The Task Force agreed that the City’s rate structure should be based on impervious surface. 
The amount of impervious surface would be measured for all NSFR properties and that SFR 
would be based on a standard value and all charged for 1 ERU. SFRs would include both 
single family residences and duplexes. However, the Task Force requested that the City 
develop a value for the base ERU through a Bend-specific analysis for residential property. 

 The second agenda item was Issue Paper No. 2 – Rate Exemptions and Rate Credits. 
Exemptions dealt with properties or types of properties that would be categorically excluded 
under the service charge structure. The Task Force felt that undeveloped properties (meaning 
a whole parcel that had been left in an “undisturbed” natural condition and therefore not 
having any impervious surface) would be exempted from the fee. It was also agreed that a 
property’s tax exempt status would not have any bearing on the application of the rate. This 
prompted a clarification that City-owned facilities such as City Hall, and other 
buildings/impervious surfaces would pay the rate. The issue paper summarized the logic 
supporting not including the City’s streets in the fee structure because they are designed to 
collect and convey stormwater runoff. Because the streets are effectively part of the storm 
drainage system, there is a basis for these impervious surfaces to not be included in the rate. 
It was also suggested that if the Task Force was in agreement on this approach, then private 
streets within planned unit developments (PUDs) would also need to be excluded from the 
rate. This prompted concerns about exempting PUD streets because some had been 
identified as the source of significant stormwater problems in areas of the City. It was 
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suggested that some PUD streets may act as an effective part of the stormwater system but 
others do not, so exempting them all would not be a good policy. In terms of consistency, the 
Task Force felt that an across the board exemption of the City’s streets would also not be 
appropriate. Rather, City streets and PUD private streets should be assumed as included in 
the rate but credits would be available to exclude from the rate those streets that are 
effectively functioning as part of the stormwater conveyance system.  

This started the discussion of rate credit specifics. Basically, the objective of a rate credit is 
to recognize through some level of rate reduction, the property-specific conditions that result 
in a downstream reduction of the City’s costs to provide stormwater services or otherwise 
represent a benefit to the utility as a whole. Overall, the Task Force was supportive of having 
a rate credit. While the issue paper was intended to ask the Task Force’s opinion on whether 
a credit should be offered, the discussion delved into some of the specific factors affecting 
credit eligibility and amounts. The case in point being the schools having made significant 
drainage improvement on their sites, meeting City standards which are designed to match 
post development runoff volumes with pre development conditions…essentially zero 
discharge. That being the case, there would be no impervious surface basis for a charge to 
the schools although the schools do recognize some value from this type of stormwater 
program, just not the value that would result if all their impervious surfaces were included 
under the rate.  The City is in the process of evaluating its drainage standards because the 
current requirements clearly do not result in zero net run off from developed sites and the 
criteria for on-site sizing/required number of drywells are not consistently understood or 
applied. So the statement that meeting existing drainage standards translates into no runoff 
leaving the site is probably not accurate. This generated some discussion of how the credit 
amounts might be calculated and Shaun described one approach which separates the utility’s 
costs elements between fixed and variable. The fixed cost components are allocated among 
all customers while the variable costs become the basis for the credit amount (see Issue 
Paper No.3). The question was then raised about availability of the credit and specifically 
whether it would be available to those who meet or those that exceed the City’s standards. 
Task Force discussion was split on this issue and Shaun mentioned that some cities include 
factors other than design standard compliance as criteria for credit eligibility (treatment prior 
to injection, best management practices etc). The objective is to have a credit mechanism 
that provides an economic incentive to “do the right thing” and at the same time create a 
benefit for the utility that justifies a commensurate rate reduction.  

This information then tied into the planned discussion of the stormwater utility’s program 
and costs. The Chair indicated that this would be an important discussion and that it was now 
nearly noon. It was suggested that this budget information be presented/discussed at the next 
meeting scheduled for March 23. It was also requested that the Task Force meet for 2 hours 
at its next session, which was agreed. Therefore the next meeting will be 3/23/07 from 10 to 
noon, at the same Board Room location.  

The agenda will include Issue Paper No. 3 on the specifics of a rate credit and a discussion 
on the utility’s estimated program costs. An update on the charging for streets issue will also 
be available along with the sampling approach for single family residences in Bend. 
Materials for the next meeting will be distributed as soon as possible given that the next 
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meeting is one week away. The meeting was adjourned at noon.  

Key Points of Agreement 

1. Overall, the Task Force agreed that simplicity and fairness were key ingredients and 
that measured impervious surface for NSFR properties seemed the fairest way to go. 

2. The stormwater rate should also consider the City’s existing low income/elderly 
adjustments that staff indicated were available in Bend’s wastewater rate structure. 

3. The Task Force agreed that the City’s rate structure should be based on impervious 
surface. The amount of impervious surface would be measured for all NSFR 
properties and that SFR would be based on a standard value and all charged for 1 
ERU. SFRs would include both single family residences and duplexes. However, the 
Task Force requested that the City develop a value for the base ERU through a Bend-
specific analysis for residential property. 

4. The Task Force felt that undeveloped properties (meaning a whole parcel that had 
been left in an “undisturbed” natural condition and therefore not having any 
impervious surface) would be exempted from the fee.  

5. It was also agreed that a property’s tax exempt status would not have any bearing on 
the application of the rate. 

6. Overall, the Task Force was supportive of having a rate credit. 

7. Task Force felt that an across the board exemption of the City’s streets would also 
not be appropriate. Rather, City streets and PUD private streets should be assumed as 
included in the rate but credits would be available to exclude from the rate those 
streets that are effectively functioning as part of the stormwater conveyance system. 
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CITY OF BEND 
  

STORMWATER UTILITY FEE 
CITIZENS TASK FORCE 

 
- MEETING SUMMARY- 

March 23, 2007 
 

Task Force Attendees:  Andy High, Mike Schmidt, Chuck Arnold, Paul Eggleston, Bill Robie, Joanne 
Richter, Ron Neet, Fred Gientke    
 
Task Force Members Not Attending:  Jan Gifford, Bill Friedman 
 
Staff & Consultant Attendees: Mike Miller; Ollie Fick; Wendy Edde, Shaun Pigott 
 
This was the third meeting of the Stormwater Utility Fee Citizens Task Force. Meeting information 
had been distributed via e-mail two days before the meeting due to the short turn around from the 
meeting the previous Friday (3/16/07).  The meeting began at 10:05 AM.   

Key Issues Discussed 

 March 16, 2007 Meeting Summary.  Two items were discussed.  First,  members discussed 
whether the Task Force had actually agreed to including City streets and streets within Planned 
Urban Developments (PUDs) in the rate and then evaluating their eligibility for credit. This 
seemed to be a lot of work to end up at the beginning point of not charging for these areas. It was 
generally agreed that Staff should try to identify more specific criteria that would appropriately 
make some streets exempt and others not. Shaun mentioned that the City has approximately 350 
center line miles of public streets and 85 center line miles of private streets. Second, the Task 
Force requested making the meeting summaries short and bulleted.  

 Continuation of Issue Paper 2 discussion:  Service Charge Exemptions And Service Charge 
Credits – There was no further discussion of the properties to be exempted from the rate but 
there was discussion about the application and amount of the credit. However, the fact that a 
credit should be available and that the credit would be limited to non-single family residences 
was agreed. Single family homes in Bend are not required to have on-site facilities; however, 
there are stormwater facility requirements for whole subdivision developments and credits may 
be available to the developer and Homeowners Association (HOA) for those areas. Both the 
school district and the hospital felt that their properties would look toward the credits as a way to 
make this new utility affordable. They also felt that their on-site activities in both quantity and 
quality control should be reflected in the rate credit. The question was asked about how other 
cities had applied credits, and examples from Eugene and Orem, Utah were circulated for the 
Task Force to review.  

 Issue Paper No. 3 – Calculation of Service Charge Credits. Shaun summarized the credit 
calculation approach and opened the topic for Task Force discussion. The lack of specific design 
criteria limits the ability of the City to have a graduating credit on the quantity side, so the best 
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option may be to simply either allow the full quantity credit or not. (All customers will pay for at 
least one ERU.) This could be an interim strategy until the City’s standards and specifications 
are changed.  This dealt with the issue of “meeting” or “exceeding” design requirements with at 
least one Task Force member feeling that those meeting standards should be quantity credit 
eligible while others felt that only those who go beyond the standards should be eligible. The 
Task Force concluded that the evaluation for the quantity credit would have to be done on a case 
by case basis. However, on the quality side, the use of BMPs would be an effective tool for 
applying a graduating rate of credit. As more or better BMPs are implemented, then more quality 
credit is allowed. Shaun stated that a full credit application package will be drafted for the next 
Task Force meeting.  

 Budget Estimates.  The Overview of Program Services and Budget Estimates was distributed 
and Shaun briefly summarized the cost categories and the overall proposed budget of $1.46 
million. The discussion centered on several key items: 1) was the maintenance budget adequate; 
2) was the capital program adequate to address at least the identified hotspot problem areas; and, 
3) would this budget produce visible/meaningful results – quickly. The maintenance budget only 
reflected labor costs as equipment was capitalized under the City approach so the maintenance 
budget, while lean, is adequate. Point 2, yes the City would undertake the hotspots, likely with 
the Franklin Street and 3rd Street underpass projects being done first, though the first year budget 
incorporates engineering designs but not necessary completion of the necessary repairs.  In terms 
of quick results, the Task Force was very clear that once the fee went into place the City needed 
to be in a position to provide visible services and problem fixes because planning would not be 
visible. The program element costs within the budget would constitute the fixed and variable 
components that would establish the ceiling for the credits. As presently structured, capital 
programs amount to 36% of the budget and water quality 26%. These cost factors will be 
discussed further in the draft credit application package.  

  Public Outreach.  The next agenda item addressed an upcoming public meeting on the 
stormwater utility, proposed for April 12.  After discussion, the Task Force asked Staff to 
reschedule the public meeting for a later date and look to neighborhood forums for public 
outreach. At the same time, the organizations represented on the Task Force have ways to 
distribute information. Other avenues included press releases, association newsletters, and possibly 
contacting KBND for some time on the subject. The Task Force was concerned about a consistent 
message and was looking to the City to provide talking points.  

 The meeting concluded at 12 PM.  
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Key Decisions Made/Action Items 

 It was generally agreed that staff should try to identify more specific criteria that would 
make some streets exempt and others not. 

 Concise meeting summaries will be developed rather than detailed minutes. 

 A credit should be available and be limited to non-single family residences.  All 
customers will pay for at least one ERU. 

 The evaluation for the quantity credit would have to be done on a case by case basis. 

 Staff will reschedule the proposed public meeting for a later date and look to 
neighborhood forums, with assistance from Task Force members, to conduct public 
outreach regarding the fee. 

 The City will provide talking points and a timeline for public outreach to assist Task 
Force members in preparing informational outreach to their organizations. 

 The next Task Force meeting is scheduled for April 13 from 10:30 to Noon at the Board 
Room. The agenda will include: draft credit application review; impervious surface 
measurement process (with actual Bend properties as examples); master plan update & 
problem hotspots; upcoming key events. 
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CITY OF BEND 
  

STORMWATER UTILITY FEE 
CITIZENS TASK FORCE 

 
- MEETING SUMMARY- 

April 13, 2007 
 

Task Force Attendees:  Mike Schmidt, Chuck Arnold, Bill Robie, Joanne Richter, Ron Neet, Fred 
Gientke, Bill Friedman    
 
Task Force Members Not Attending:  Jan Gifford, Paul Eggleston, Andy High 
 
Staff & Consultant Attendees: Ollie Fick; Wendy Edde, Shaun Pigott, Ela Whelan, Sarah Hubbard-
Gray, Ken Fuller, Victoria Wodrich 
 
This was the fourth meeting of the Stormwater Utility Fee Citizens Task Force. Meeting information 
had been distributed via e-mail earlier in the week and included the previous meeting summary, 
budget and revenue projections, service charge credit procedures and public outreach efforts.  The 
meeting began at 10:00 AM.   

Key Issues Discussed 

 March 23, 2007 Meeting Summary.  The summary from the previous Task Force meeting was 
reviewed.  There were no material changes suggested and the meeting summary was accepted. 
The Chair noted that a significant amount of information had been distributed for this 
meeting…probably too much. The process could be improved if staff provided a short intro to 
each piece of information indicating why it was prepared and what staff is asking from the Task 
Force.  

 Utility Budget and Credit Approach – Shaun had prepared an outline of the utility budget 
(details of which and written information had been discussed at the 3/23 meeting) for purposes 
of relating the utility’s proposed budget of $1.46 million opposite the number of ERUs that 
would be necessary in order to produce a rate of approximately $4 per month. These estimated 
ERUs were NOT based on the impervious surface measurement process that was underway. 
This measurement information would be available on May 14. Shaun emphasized that this ERU 
estimate will likely understate the actual measured ERUs. The additional ERUs and the resulting 
additional revenue could be allocated to speeding up the capital projects identified as “hotspots” 
through the preliminary stages of the master planning project. Comparative rates for other NW 
and regional stormwater utilities were also discussed with the $4 rate being pretty much in the 
middle of the pack. Specific information regarding Medford’s utility was also discussed and 
some members felt that this more detailed comparison of programs and what these programs 
have achieved would be good information.  A graph showing the results of the analysis of 50 
single family homes in Bend and their measured impervious surface was presented and 
discussed. The mean is at 3,800 feet without any statistical review of the data. The credits and 
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credits application package were then discussed and Shaun went through a couple of examples. 
The approach was acceptable to the Task Force reflecting a quantity credit of up to 35% and a 
quality credit of up to 22% for a maximum credit for of up to 57%. Only commercial (non single 
family residential) properties who meet the City’s design criteria may apply and then only those 
properties that exceed these baseline standards will be eligible for a credit. There was a concern 
from the members that the credit be reserved for only those properties that actually warrant a rate 
reduction and there should also be provisions for assuring the facilities are properly 
operated/maintained. The Task Force felt this was a reasonable place to start the credit program 
which could then be amended, if necessary, based on the results of the master planning.  

 Master Plan Update. Ela Whelan, from URS and managing development of the stormwater 
master plan, discussed the “hotspot” problem areas within the City and explained the nature of 
the problem and likely directions toward addressing these stormwater quality and stormwater 
quantity concerns. Priorities were discussed along with general ranges of cost, which would be 
significant. The Fire Station drainage problem and the underpasses were of specific concern. Ela 
discussed the general nature of the problems (under capacity systems; systems that no longer 
function; flows being redirected etc). The master plan will prepare options to address these 
problems along with order of magnitude costs. One area of concerns were discharges to Mirror 
Pond and whether the stormwater quality issues would be addressed at the “end of the pipe” or 
through some other means. The impression may have been left that end of the pipe treatment 
was the only option which is not the case as treatment approaches including diversion through 
swales prior to discharge will be evaluated. The master planning options and costs for the 
hotspot projects would be available soon, perhaps by the next CTF meeting 

Utility Public Notice/Information. The Task Force felt that the word on the utility needed to be 
distributed about the pending service charge and credit program. However, there was also 
concern about getting the cart before the horse and getting information out in the community 
before the Council had approved or before the final numbers were in. It was expected that by the 
time of the scheduled public meeting on May 24, that many of these questions would be 
answered. The Council was also going to be asked to accept/adopt a resolution committing to 
move forward on the stormwater utility (Council did take this action on April 18). In the 
meantime, the organizations represented by the Task Force all had the means for getting the 
word out and the City would be working with these organizations to develop a common 
message.  The Task Force was very clear in stating that the utility needed to commit and be able 
to deliver on a specific set of services and a specific schedule for designing and “fixing” the 
chronic stormwater problem areas.  

Key Decisions Made/Action Items 

 Regarding street credits…all would be excluded from the initial fee but this would be 
revisited in the post master plan/second phase of the utility. This would be focused on 
identifying which streets actually function as part of the stormwater system vs. those that 
don’t and actually create additional stormwater problems. 

 Credits for non single family properties that exceed the City’s standards with the level of 
credit applicable based on site specific conditions and on-going operation and 



Citizens Task Force Meeting:  April 13, 2007 
 

 
3

maintenance of all credited facilities or BMPs 

 A consistent public information message should be developed and be made available to 
the Task Force. 

 The City must be able to state what it is that the utility will do within a specific 
timeframe to address chronic stormwater problem areas. 

 There will be a public meeting on May 24 that the Task Force is invited to attend 

 The next Task Force meeting is scheduled for May 18 from 10:00 to Noon at the Board 
Room. The agenda will include: final ERU and budget figures; public information 
program and implementation tasks/schedule. 



May 24, 2007  
Stormwater Utility Service Charge Public Open House 

Summary of Comments Received 
35 Attendees, 16 Responses Received 

 
Questions Regarding the Stormwater Program and Proposed Service Charge 
1.  Do you feel that the proposed service charge is: 
…necessary?   __8__Yes     _6_____ No    ___2_____Not Sure   _____NA 
…equitable?     __2__Yes     __8____ No    ___4____Not Sure   __1___NA 
(Circle one)   …too high?  4     …too low?  1        …just right? 3 
Comments:   
 - Not fair for the old farm district as we are not serviced by any UIC’s or city sewer 
 - $4/month is not all that much, as long as positive, ongoing remedies come from 
it.  The solutions need to be visible and effective. 
 - Has a room tax been considered, as roads, buildings etc. are used by tourists as 
well.  Must consider future growth/development as it pertains to this issue (as I’m 
sure you have). 
 - I already pay taxes.  This fee is just another tax without voter representation. 
 - Arbitrary assessments on my residence, which has no serwer or strom drain, 
without a vote is unfair.  Although I see the need for 3rd St., Franklin underpasses 
– which would be to my benefit. 
 - New commercial with existing storm water retention should not be charged the 
same as old or existing. 
 - Not enough east side areas 
 - It’s time we start doing this.  Problems need to be fixed.  Developers should also 
be charged for adding new streets and houses to the system. 
 - With our high desert environment, this is not needed. 
 - City needs to review for other applicable avenues of funding. 
 - Residential street flooding. 
 - Too late. 
 - This is not a priority for Bend.  If Bend is going to be in violation of federal 
standards, then so will every city on the eastern seaboard.  This committee is 
overreacting.  We need to concentrate on other issues in Bend. 
 - Credits or incentives for residential would make this more equitable. 
 - The underpasses problems have existed for years.  The City & ODOT has shined 
them on for years.  Now all of a sudden it is an emergency.  The other three 
priorities are the result of “Piss Poor Prior Planning.”  You cannot cover the earth 
with roofs and asphalt and not expect problems.  Developers have needed to be 
more responsible for their creations years ago!  We have needed to broaden 
SDC’s for years. 
 -  
 
2.  Do you feel that you understand the proposed stormwater service charge better than 
you did prior to the meeting?     _11_Yes     ___3_ No    ________Not Sure   __2___NA 
 
Please list those areas where you would like additional information, or those which you 



feel need a clearer explanation? 
- More information on credits.  Will there be assistance for people who can’t 

afford the fee?  Any credits for residential developments that use homeowners 
fees to maintain their stormwater system? 

- The whole scheme needs to be re-evaluated. 
______________________________________________________________________ 
3.  On a scale of 1 to 5 with 1 being the highest priority and 5 being not needed, rank the 
importance of the following (circle): 
1.  Protecting water quality in the Deschutes River from stormwater impacts:  1 2 3 4 5 
2.06 
2.  Protecting groundwater quality from stormwater impacts:                            1 2 3 4 5 
2.06 
3.  Protecting streets and property from flooding:                                              1 2 3 4 5 
1.88 
4.  Performing preventative maintenance                                                           1 2 3 4 5 
2.19 
Comments:  
 - The river is not impacted much by runoff.  What does impact it is “Mirror Pond” 
and the sediment and water foul.  Let’s look at this realistically. 
 - Goose crap, garbage, oil, antifreeze are bigger problems for the river than 
stormwater.  That is one of the main reasons for piping the canals. 
 
4.  Do you support the idea of a credit and/or fee relief program?   
                                          Yes 6/ No 6/ Maybe 2/ Unsure 2 
Comments:  
- I don’t support the fee. 
- For us who don’t have sewer or drains 
- Need to make sure the fee system is fair 
- No.  This is the committee feeling guilty.  Let’s keep this a standard fee or 

none at all. 
- Again, credits for residential areas would be helpful. 
______________________________________________________________________ 

Please turn over; More on back 
 
5.  Do you know of a problem area within town with respect to localized flooding or 
stormwater quality?  If so provide a detailed description of the problem, the exact 
location to the best of your ability, and your contact information below in case we have 
follow-up questions. 
 - No 
 - Roosevelt St. on the east side of the parkway, my house was flooded. 
 - Neff from Purcell to Williamson, NE Paula and areas of Williamson Park  
 - 27th St. @ Country Sunset Mobile Homes – Dry wells flood 
 - Ridgewater II Development floods no curbs, no wells 
 - 13th & Fresno, I think the City knows about this already 
 
 

Name:                                                                         Phone: 
 
 



Public Meeting Effectiveness 
 
1.  On a scale of 1 to 5 with 1 being excellent, and 5 being awful, please rank the 
following: 
       Excellent   Awful 
Effectiveness of Presenter(s):     1  2  3  4  5  2.93 
Clarity of Message During Presentation:    1  2  3  4  5  2.80 
Clarity of Message During Question and Answer:  1  2  3  4  5  2.75 
Logistics of the Facility:      1  2  3  4  5  2.00 
Adequacy of Notification of Meeting:      1  2  3  4  5  1.87 
 
- Could this be presented on boards around the room? (message) 
- Too much frantic explanations 
- Hard to get here at 5:15 due to after work w/all the traffic in this area 

 
Your General Comments or Questions  
 - The presenters tried to effectively answer some volatile issues and did a commendable 
job with difficult attendees 
 - Increase in population has apparently exacerbated existing problems, plus creating 
more.  I don’t care to be assessed without knowing the $4 may double in the near future.  
I don’t have sewer (promised when we incorporated) or storm drains.  When do I get 
payback? (Orion Dr.) 
 - I feel this is a good program that needs to be done. 
 - For an “open house” the presentation shouldn’t start for 20-30 minutes after the start 
time.  People need a chance to get here and read the info. 
 - Provide more timely notification. 
 - Too late now. 
 - We need more time for public comment.  It seems like this is just being pushed through 
with only the minimum public involvement. 
 - As usual – too short of time to get feedback from neighbors (association members) by 
the June 6th council meeting – Crisis management is a waste of time!  Advisory 
committee was given a take it or leave - - - option on short notice. 
 
2. Would you like a city staff member to contact you with a response? 

  5Yes           5No, I just wanted to provide the above comments. 

If yes, how would you like to be 
contacted? 

      2Phone         4E-mail                    1Mail     
   

 
Your Name: 

 
 
Address (including  zip): 

 

 

 
E-mail: 

  
Daytime Phone 
#: 

 

Thank you for your time and comments. 
Please return to the City of Bend Public Works Department, Attention Wendy Edde 
575 NE 15th Street, Bend, OR  97702; wedde@ci.bend.or.us; fax:  541-389-2245 



 
Additional comments: 
- Grade school education: 

o “The Magic School Bus” series has an animated episode, a book and 
maybe a scholastic news leaflet regarding water and stormwater. 

 
- If any of these improvements help meet a Bend 2030 Vision goal(s) it would be 

beneficial for the City Council and the general public to be made aware of 
that. 

- How will commercial building be assessed? 
o I understand the ERU 

- Commercial lots may already have dry wells 
o Are these taken into consideration? 

- Drywell cleaning – private/public? 
o Who pays? 
o How regulated? 
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CITY OF BEND                            
STORMWATER UTILITY FEE CITIZENS TASK FORCE 

 
FINAL REPORT TO CITY MANAGER AND CITY COUNCIL 

(May 2007) 
 
Bend’s Stormwater Utility Fee Citizens Task Force 
was formed by the City Council to provide direct 
stakeholder input to the design and 
implementation of a stormwater utility fee for the 
City. The Committee worked to understand 
stormwater related costs such as those mandated 
by the federal/state stormwater regulations 
referred to as the National Pollutant Discharge 
Elimination System (NPDES) Phase II, and 
examined the question of how to best approach a 
stormwater utility service charge. Bend is also 
required to comply with state DEQ standards 
related to Underground Injection Controls (UIC) 
that regulate drywells and drill holes.  

Prior to formation of the Task Force, City staff 
began investigating how to effectively prepare for 
NPDES Phase II and UIC requirements, and how 
to address stormwater system problems that have 
been made evident by recent storms and citizen 
drainage complaints. The Integrated Stormwater 
Management Plan, which the Council adopted in 
December 2006, was developed in response to 
NPDES Phase II requirements, and will largely 
serve as the Stormwater Utility’s stormwater 
quality work plan for the next several years. The 
needs identified in this comprehensive plan, and 
their associated costs, clearly exceeded existing 
funding sources, and the City needed to look at 
new funding approaches.  

Bend needs to move forward with effective and 
proactive stormwater management, and there 
needs to be a commitment from the City to 
implement a funding structure. Toward that end, 
the Task Force, consultant and City staff have 
been meeting on a bi- or tri-weekly basis since 
February 2007 to learn more about issues related 
to effective stormwater management, and options 
for adequately funding the City’s stormwater 
program. The Task Force identified the following 
as some of the problems/issues Bend faces in 
stormwater. 

 The City's stormwater system is not being 
maintained on a preventative level. This has 

resulted in more flooding during smaller storm 
events. Repairs and replacements to the 
system - which are long overdue - are put on 
hold due to lack of funds; 

 
 Bend is behind in building necessary capital 

facilities;    
 
 Pollutants carried by stormwater to the 

Deschutes River are affecting water quality; 
 
 The pace of new development and 

redevelopment is significant, and the City’s 
ability to ensure that developers meet Bend 
stormwater regulations needs to also 
increase; 

 
 The public needs to be an active partner in 

this program, and the City needs to better 
inform them regarding their role in stormwater 
quality; and 

 
 Compliance with the NPDES regulations 

affecting stormwater quality and state UIC 
requirements affecting drywells and drill holes 
are immediate needs and a long-term 
expense. 

 
Overlaying these needs is the fact that current 
funding for the stormwater program is through 
sporatic allocations from Bend’s General, Street 
and Wastewater Funds, sources never intended 
for on-going stormwater support. This approach 
toward funding cannot provide the consistent level 
of stormwater management necessary to meet the 
needs discussed by the Task Force.  

The bottom line is that Bend has attempted to 
support a full time need with part time funding 
sources. Not surprisingly, this approach has 
meant that most improvements have been 
deferred, and repair / replacement of the system is 
done only after system failure. These existing 
needs and the additional costs attributable to 
specific water quality regulations have made it 
necessary for the Committee to evaluate the best 
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approach toward a stormwater utility rate 
structure. 

It is important to note that the stormwater program 
developed through this process will go beyond 
mere compliance with state and federal regulatory 
requirements. Bend’s program as proposed will 
target both regulatory compliance, and establish 
the program structure for long-term water quality 
and quantity enhancement and management of 
the City’s stormwater system.  This can only be 
achieved by a comprehensive program that 
maintains, monitors, enforces, improves, repairs, 
replaces, educates, and involves the public in 
stormwater management issues.  

Many communities across the country have 
determined that the best blend of funding equity 
and ability to meet stormwater needs is the service 
charge or utility approach. Just as water and 
sewer systems are rate supported, the growing 
consensus is that stormwater systems can and 
should be funded through their own dedicated 
revenues.  

Looking at different approaches to a stormwater 
utility service charge, and how a fee structure 
might be designed, has been the primary focus 
of the Task Force’s efforts. Their conclusion is 
that the utility’s service charge should be based 
on the extent of impervious (roofs, pavement, 
non-infiltrating areas) surface coverage of 
developed non-residential parcels within Bend, 
as well as on a flat fee for single family and 
duplex residential homes.  The residential flat 
fee is set based on the mean amount of 
impervious surface coverage for single family 
and duplex residential homes in Bend.  

The structure developed by the Task Force also 
considers provisions for a service charge credit 
in cases where existing on-site improvements 
exceed City standards and therefore reduce the 
City’s costs in providing downstream stormwater 
facilities. This results in an equitable, 
understandable and accurate utility service 
charge that can support a full time program for 
meeting Bend’s stormwater needs. 

This process has also reflected the City’s 
commitment to spend an increasing amount of 
time speaking to groups and individuals about the 

stormwater program’s objectives. In addition to 
Task Force meetings, the City has prepared an 
informational flyer and billing stuffer mailed to 
every business and residence in Bend, a detailed 
website, and has conducted neighborhood 
meetings and provided information at community 
events about the program. At least one citywide 
newsletter article on the program is anticipated. 
The stormwater utility was featured as a March 
2006 segment of City Edition, and City staff were 
interviewed on Good Morning Central Oregon 
television in April. The press has done a good job 
of covering this issue. Every reasonable effort has 
been made to inform the public about the 
importance of this new program, and about how 
stormwater affects the Deschutes River as it flows 
through Bend.   

Summary of Task Force Conclusions:   
 Bend has significant and largely unfunded 

needs in terms of stormwater quantity and 
quality management. 

 
 Bend is required to comply with both federal 

NPDES Phase II and state UIC regulations. 
 
 Bend has tremendous water resources and 

natural systems that are vital to the City’s 
economic and quality of life standards. 
Stormwater is a key factor affecting these 
systems and should be managed into the 
future.   

 
 The question is not “if” but “when” Bend 

begins to address these problems. The City’s 
existing system is largely at or over its design 
capacity for very small storm events. 

 
 The estimated size of the City’s stormwater 

needs is a minimum of about $1,460,000 
annually. These annual program requirements 
and costs are estimated to include: $521,000 
for capital improvement projects (CIP); 
$286,500 for maintenance; $329,000 for water 
quality management; $110,000 for 
engineering and project management; 
$17,500 for public information; and $197,000 
for city administration and indirect costs. If 
additional revenues are realized by the utility, 
then funds should be directed at the hotspot 
capital improvements such as the 3rd, 
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Franklin, and Greenwood Street underpasses.  
 
 Long term "fixes" to the City stormwater 

system require dedicated and consistent 
revenues in order to plan for and carry out 
maintenance and capital improvements. 

 
  The primary funding approach should be a 

stormwater utility service charge. 
 
 A separate utility is the preferred structure for 

the funding program because by law, the 
revenues generated by the utility fee will be 
dedicated to stormwater management, and 
the rate can be related to a 
customer’s estimated use or contribution of 
runoff to the stormwater system. 

 
 The appropriate basis of the service charge 

should be measured impervious surface 
coverage because it is consistent and most 
closely related to runoff factors. It is also 
reasonable to apply a uniform rate of one 
equivalent residential unit (ERU) to single-
family/duplex residences.  

 
 At this time, all public and private streets 

should be considered part of the stormwater 
conveyance facility system and will not be 
included in impervious surface calculations.  
The City should revisit this upon completion of 
the Stormwater Master Plan and make any 
modifications as appropriate thereafter. 

 
 Based on a representative sampling of homes 

in Bend, the average amount of impervious 
surface for a single-family/duplex residence is 
approximately 3,800 square feet.  

 
 Based on a very preliminary estimate of total 

impervious coverage, the rate per month per 
ERU would be about $4.00 to meet the annual 
rate revenue requirement. 

 
 There should be a credit procedure available 

to non-residential stormwater customers. The 
credit should be structured to reflect the 
degree to which constructed facilities or 
BMP’s exceed current standards, and 
therefore provide a benefit to the utility.  In the 
likelihood that City staff will need additional 

time to set up and implement the credit 
program, the CTF recommended that the City 
begin accepting applications on July 1, but tell 
the applicants that it may take up to120 days 
to act on the applications.  If the City approves 
the credits, they would be retroactive to the 
date that the City received a complete 
application. 

 
Issues Raised About These 
Recommendations: 
 
 One CTF member is concerned about the 

timing of the service charge.  The member felt 
that it would be better if it was initiated during 
the rainy season when people were more 
sensitive to drainage problems.  The member 
also felt that delaying implementation for 6 
months would allow businesses to take the 
new charges into account in their budgets.  
[The CTF in general felt that it is important to 
start the service charge in July because 
stormwater is no longer in the General Fund 
budget.] 

 
 One CTF member felt that the City has not 

done a good enough job of explaining why, if 
stormwater is currently funded by the General 
Fund, there would not be a decrease in taxes 
as a result of this change.  The stormwater 
budget in 2006-07 was $399,500 from the 
General Fund. This did not come close to 
meeting the City’s stormwater needs.  Shifting 
stormwater out of the General Fund frees up 
the General Fund for critical public safety 
services such as fire and police.   This also 
allows the City for the first time to accurately 
track true stormwater costs so it can better 
budget and plan for the future.   As a 
dedicated fund, the revenues from the 
stormwater service charge could only be used 
for stormwater work, allowing for better public 
oversight. 

 



CITY OF BEND  

STORMWATER MASTER PLAN 
 
Appendix E – Piped Storm Drain Network with Stormwater Treatment at the 
Water Reclamation Facility (2008) 
 



City of Bend Stormwater Master Plan
Table E.1

Estimated Costs - 25-year storm (Page 1 of 4)

 Pipe Size Costs Rock Exc. Backfill Pavement Cost/Ft. Cost for Pipe 
Pipe ID Basins inches Pipe/Ft. Cost/Ft. Cost/Ft. Restoration $$/ft. $$

ID42 MB32 60 300 108 71 93 571 714 $2,985,474

ID29 MB31 48 200 88 59 83 429 536 $1,849,681

ID30-a MB32 60 300 108 71 93 571 714 $1,870,025
ID30-b MB32 36 170 68 48 73 358 448 $997,617

ID41 60 300 108 71 93 571 714 $3,058,347
    

MB33 MB33
ID31 84 500 158 97 113 867 1,084 $8,049,786
ID32-a  84 500 158 97 113 867 1,084 $716,235
ID32 MB34A 36 170 68 48 73 358 448 $1,390,129

ID2-A 84 500 158 97 113 867 1,084 $5,667,032

ID2-B 84 500 158 97 113 867 1,084 $5,693,037
ID38 MB34C 60 300 108 71 93 571 714 $3,291,101

ID2-C 84 500 158 97 113 867 1,084 $15,195,881

ID37 MB35 72 400 132 83 103 718 897 $3,503,517

ID4 MB35 60 300 108 71 93 571 714 $3,810,140

ID36 96 600 178 110 129 1,017 1,271 $6,364,982

ID35 96 600 178 110 129 1,017 1,271 $1,555,628

Plant 
Interceptor 96 600 178 110 129 1,017 1,271 $19,076,772

Subtotal $85,075,383

Misc. 
@25%

Area 1 - Discharge to WRF - Pipe Draining to Water Reclamation Facility

MB31,MB32,MB33,MB34A,MB34
B,MB34C,MB34D,MB35
MB31,MB32,MB33,MB34A,MB34
B,MB34C,MB34D,MB35,MB5,MB
6A,MB6B,MB6C,MB7
MB6A,MB5,MB6B,MB6C,MB31,
MB32,MB33,MB34A,MB34B,MB3
4C,MB34D,MB35

MB31,MB32,       MB33,     
MB34A,MB34B,MB34C,MB34D

MB31,MB32

MB31,MB32,   MB33,MB34A,     
MB34B,MB34C

MB31,MB32,MB33,MB34A

MB31,MB32,  MB33,        
MB34A,MB34B



City of Bend Stormwater Master Plan
Table E.1

Estimated Costs - 25-year storm (Page 2 of 4)

ID43 MB11 60 300 108 71 93 571 714 $1,802,005

ID39 MB8A 42 190 78 53 78 398 498 $1,163,288

ID33 60 300 108 71 93 571 714 $3,799,291

ID17 MB18A 60 300 108 71 93 571 714 $777,702

ID40* 60 300 108 71 93 571 714 $1,617,884

ID18 60 300 108 71 93 571 714 $637,379

ID19 MB14B 24 130 52 37 63 282 352 $465,883

ID15 MB8C 72 400 132 83 103 718 897 $9,578,374

ID13 MB8C 48 200 88 59 83 429 536 $704,490

ID14 MB18C 48 200 88 59 83 429 536 $1,267,492

ID56* 42 190 78 53 78 398 498 $252,338

ID8 42 190 78 53 78 398 498 $511,950

ID24* 36 170 68 48 73 358 448 $640,891

ID51 MB14A 24 130 52 37 63 282 352 $542,204

ID26 MB17, MB19 60 300 108 71 93 571 714 $4,231,110

ID48* 60 300 108 71 93 571 714 $4,159,476

ID28 MB19 36 170 68 48 73 358 448 $960,917

ID27 MB16B,  MB17 72 400 132 83 103 718 897 $5,324,808

ID46 24 130 52 37 63 282 352 $348,356

ID1 60 300 108 71 93 571 714 $4,615,036

ID44 MB16C, MB11, MB16A 48 200 88 59 83 429 536 $99,684

ID45 48 200 88 59 83 429 536 $405,490

ID52 MB26 48 200 88 59 83 429 536 $1,337,593

ID53 MB25 48 200 88 59 83 429 536 $3,660,721

ID20 MB24 36 170 68 48 73 358 448 $1,762,949

MB16C,MB11, MB16A

MB16C

MB8A & MB8B 

MB8A,MB8B,MB18A

MB17,MB19,MB16B

MB11, MB16A

Area 2 - Discharge to the Deschutes River - Pipe Draining to Deschutes River

MB8C,MB18C

MB18B,MB20

MB8A,MB8B,MB8C, MB18A

MB8C,MB18C



City of Bend Stormwater Master Plan
Table E.1

Estimated Costs - 25-year storm (Page 3 of 4)

MB23A MB23A

ID22 60 300 108 71 93 571 714 $4,190,355

ID21 60 300 108 71 93 571 714 $2,423,824

ID23 MB22B 42 190 78 53 78 399 498 $1,477,917

ID54 60 300 108 71 93 571 714 $811,248

ID25 MB22A 60 300 108 71 93 571 714 $2,319,973

ID49 MB27 36 170 68 48 73 358 448 $415,338

ID9 MB10 36 170 68 48 73 358 448 $217,515

ID11 MB9A 42 190 78 53 78 398 498 $886,106

ID10 MB9B 36 170 68 48 73 358 448 $898,347
   

Subtotal $64,307,935

ID57 MB6A 36 170 68 48 73 358 448 $345,921

ID12* MB6A 30 150 60 42 68 320 400 $622,144

ID34 MB5 72 400 132 83 103 718 897 $1,868,483

ID7 84 500 158 97 113 867 1,084 $6,239,153

ID58 72 400 132 83 103 718 897 $6,177,046

ID6 84 500 158 97 113 867 1,084 $10,420,729

ID3 72 400 132 83 103 718 897 $4,850,734
   

Subtotal $30,524,209

Area 3 - Discharge north to WRF - Pipe Draining North to North Interceptor

MB23A,MB22C, MB22D

* Pipe ID 56, 12, 24, 40 and 48 include bored casings to cross under freeways or railroads.

MB6A,MB5,MB6B, MB6C, MB7

MB6A, MB6B

MB6A,MB5,MB6B,MB6C

MB23A,MB22D, MB22C

MB23A,MB22D, MB22C,MB22B

MB6A,MB5,MB6B, MB6C, MB7



City of Bend Stormwater Master Plan
Table E.1

Estimated Costs - 25-year storm (Page 4 of 4)

Acres(1) Project Cost
 Land Purchase 10 2,400,000$									
Regional Treatment 5 6,200,000$									

Subtotal $8,600,000

#6 See ID 53
#20 $931,000
#8 Third Street Underpass $13,669,000
#42 Archie Briggs $609,000
#8 $529,000

Subtotal $15,738,000

Cost Summary:
Flow $179,907,528

$397,848,000

Regional Detention $8,600,000

6,200,000$													

High Priority Flooding Problems $15,738,000

Total for 25 year storm $608,293,528
NOTES: 
See Figure E.1 for locations of Drainage Areas
See Figures E.2 - E.8 for piping locations

2.  See Appendix F for cost details

Distribution Pipe to provide roadway drainage to intercepters

Assume half of streets piped:  1,446,720 LF

548 miles = 2,893,440 ft., Assume half of streets piped:  1,446,720 LF; at $275/LF

Franklin Avenue Underpass

Fairway Heights at Awbrey 

Westside Village Shopping Center (part of ID53)

Treatment at WRF

Distribution Piping

Top 5 Highest Priority Flooding Problems (See Appendix B for details):

Area 4 - Discharge North to Regional Treatment Facilities 

1.  Assumes facilities have 5 feet depth for volume

Regional Retention and Treatment
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