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Dear Mr. Paschke: 
 
We are pleased to present our Draft Feasibility Report for the Northwood Lake Storm Water 
Improvements project. The general location of the work includes the improvement area at the 
north east part of Northwood Lake, west of Boone Avenue, as well as an improvement area to the 
west of the lake adjacent to Jordan Avenue.   
 
The improvements included in this report are identified in the Bassett Creek Watershed 
Management Commission’s Capital Improvement Program (BCWMC’s CIP), which is scheduled to 
begin construction in 2016. 
 
We recommend this draft report be presented and discussed at the September 18, 2014, BCWMC 
meeting. 
 
Respectfully submitted, 
 
STANTEC CONSULTING SERVICES INC. 
 
 
 
Christopher W. Long, P.E.  
 

I hereby certify that this plan, specification, or report 
was prepared by me or under my direct supervision 
and that I am a duly Licensed Professional Engineer 
under the laws of the State of Minnesota. 
 
 
 
Christopher W. Long, P.E. 

Date:  September 10, 2014           Reg. No.   47106
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Introduction 

The City of New Hope has chosen to investigate the feasibility of performing storm water 
improvements at Northwood Lake. The project areas identified at Northwood Lake are shown on 
Figure 1. 

HISTORY 

In 1996 Barr Engineering prepared the Northwood Lake Watershed and Lake Management Plan 
which identified several Best Management Practices (BMP’s) to help improve water quality. The plan 
identified the Northeast Drainage District, which is the current area of proposed improvements, as 
an area to implement BMP’s, and reduce phosphorous loading. In efforts to enhance the water 
quality of the lake and downstream water bodies, cost effective BMP’s were recommended to be 
implemented to prevent degradation of the lake’s water quality and mitigate any effects 
urbanization has on the lake. 

Northwood Lake is an identified DNR Public Water and is also on the State Impaired Waters List for 
excess nutrients. A Total Maximum Daily Load (TMDL) study has not been completed, but is 
anticipated in the future.  

The City of New Hope has completed several storm water improvement projects at Northwood Lake 
over the past 40 years (see Appendix D). As identified in the City’s Local Water Management Plan, 
past and future water quality projects are further identified (see LWMP excerpts in Appendix E).  

The Bassett Creek Watershed Management Commission (BCWMC) has identified a project to 
complete storm water improvements at Northwood Lake in their Capital Improvements Program 
(CIP) for funding in 2016 and 2017. According to the BCWMC CIP process and timeline, a feasibility 
report must be completed in order for funding to be provided.  

SCOPE OF STUDY 

The purpose of this report is to provide the feasibility to construct storm water improvements at 
Northwood Lake. The type of improvements, storm water benefits, cost of the improvements, and 
how the improvements will be funded will be evaluated.  

As funding may be provided from the BCWMC, the report will follow the Feasibility Study Criteria, as 
approved by the BCWMC on October 17, 2013. The feasibility of three alternative concept options 
for storm water improvements will be reviewed.  

Proposed storm water improvements will be coordinated with future park improvements at 
Northwood Lake. The City currently has identified park and playground improvements in their CIP for 
2016. This report generally identifies future park improvements along with the storm water 
improvement options to ensure all improvements are harmonious with future City visions.   
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Existing Conditions 

PRELIMINARY SURVEY/SITE FIELD INVESTIGATION 

 
A preliminary survey and field investigation was completed in order to understand the existing site 
conditions, elevations, and the conditions of the existing storm water infrastructure. Two areas (see 
Figure 2 – Soil Boring Locations) adjacent to Northwood Lake were surveyed and investigated, and 
described below are the observations:  

1. Jordan Avenue Area – City owned lot located west of Jordan Avenue, and east of TH-169 

a. Existing site is at a raised elevation, and will require additional common excavation to 
construct a potential pond or storm water feature. 

b. Existing storm sewer to the south of the site on Jordan Avenue and Northwood 
Parkway will require improvements and further investigation in the future. All of the 
structures are failing and the records for the exact location of the storm pipe are 
unknown at the outlet to the south west side of the lake.  

c. The street of Jordan Avenue is in poor condition, and future improvements should be 
coordinated with any storm water improvements.  

City Lot West of Jordan Avenue (looking northwest) 
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2. Northeast Northwood Lake Park Area – the park area located west of Boone Avenue, south 
of Ensign Avenue 

a. The 36-inch diameter storm sewer which outlets into the lake from Ensign Avenue and 
Hopewood Lane is at approximately the same elevation of the lake. In order to 
construct any potential dry cell storm water features such as rain gardens, the storm 
sewer will require upstream redirection to raise the storm sewer elevation.  

b. The primary open space at the park near the lake is at a low and similar lake level 
elevation, which was in a visible wet condition. According to City staff, the open 
space it typically unusable recreational space due to the wet conditions. 

c. Some of the existing storm sewer at the intersection of Hopewood Lane and Ensign 
Avenue will require improvements in the future, as a few structures are failing.  

Northwood Park (looking southeast from Ensign Ave)          Wet Open Space (looking southeast) 

 
 
 

SOIL BORING & SAMPLING RESULTS 

A total of 10 geo-probe soil borings were performed at the location identified on Figure 2. Borings 
were performed in order to understand the type of soils and if infiltration or filtration BMP’s could be 
utilized onsite. Ground water levels were also measured. Environmental testing was completed on 
the Jordan Avenue site, as City staff had identified this as a site where Northwood Lake dredging 
materials were placed in 1979 and 1980.  

The soil borings generally revealed clay and slow draining soils. The sampled soils at the Jordan 
Avenue site meet the criteria of residential reuse soils for the analyzed compounds Copper, Arsenic, 
and PAH’s. The detailed soil exploration report is located in Appendix B. 
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Storm Water Improvement Concepts 

As required by the BCWMC, multiple alternative concept options need to be reviewed in order to 
judge the merits of each alternative. The three concepts identified by the City of New Hope are 
described below. General sketches of these improvement concepts are shown on Figures 3, 4, and 
5 on the following pages. More detailed information (i.e. infrastructure improvements, preliminary 
design information, etc.) is shown on Figures 6 through 9 on the following pages.    

STAKEHOLDER FEEDBACK 

In efforts to obtain resident and stakeholder feedback, two separate neighborhood meetings were 
held on June 24 and August 13 of 2014. At the first meeting we discussed initial concepts and the 
potential project background. The second meeting further discussed the potential storm water 
improvements with updated concepts based on previous feedback.  

On August 18, 2014, the updated concepts were shown to the City Council. We discussed the 
feedback from the previous neighborhood meetings and provided a project update to the City 
Council.  

In general, the residents and City Council were in favor of Concept A and Concept C. They were 
not in favor of constructing a pond for storm water improvements in the Concept A area, as they 
desire to maximize the limited and available open park space for recreational use. Previous storm 
water improvements around the lake include pre-treatment ponds, but have proven difficult to 
maintain and lack aesthetic value. Below summarizes additional feedback: 

 In favor of completing storm water improvements to help improve the water quality of 
Northwood Lake and downstream waters 

 Provide low maintenance improvements: easy access to structures and rain gardens; low 
maintenance plantings 

 Minimize impact to park space 

 Be cognizant of adjacent residents and improvement placement 

 In favor of irrigation and water reuse concept 

o City water cost savings 

o Underground storm water tank has no impact to park space 

 Improve and review the storm water quantity impacts of the improvements, as upstream 
flooding occurs 

Based upon the feedback received from the different stakeholders, we updated the following three 
concept improvements provided in this report.   
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CONCEPT A IMPROVEMENTS 

A general overview of the Concept A storm water improvements is shown on Figure 3, with the 
details of these improvements shown in Figure 6 and 7. The Concept A improvements include the 
redirection of storm sewer on Boone Avenue, installation of a storm water treatment structure, 
underground storage tank and water reuse for ball field irrigation, rain gardens, sump structure, curb 
cut, and emergency overflows. Preliminary design details for Concept A include:  

 Approximately 84-percent of the drainage area flow from north of this site is redirected 
through new 36-inch storm sewer along the west side of Boone Avenue, between 
Hopewood Lane and Ensign Avenue.  

o Since the existing storm sewer at Hopewood Lane and Ensign Avenue is near the same 
elevation of the lake, it is required to redirect the storm sewer to achieve a higher 
elevation in order to utilize the underground storage tank and rain garden features. 

 The new 36-inch storm sewer is routed through a storm water treatment structure which will 
capture course sediment as a means of pre-treatment of runoff prior to discharging to the 
underground storm water storage system. 

 The underground storm water storage system is located in the northeast corner of 
Northwood Park and is proposed as a 160,000 gallon concrete vault to capture existing 
runoff from an 89 acre residential drainage area.  

 Storm water in the storage system will be re-used and pumped through a pipe to the 
irrigation box location on the east side of Boone Avenue, and reused to irrigate 6.4 acres of 
baseball and soccer fields. During larger rain events and runoff volumes exceeding the re-
use chamber capacity, storm water will overflow into a series of linear biofiltration basins 
along Ensign Avenue, receiving storm water filtration treatment prior to discharging to 
Northwood Lake. The improvements also identify a curb cut along Ensign Avenue to direct 
street drainage into the rain gardens.  

 A sump structure would be installed at the location of the existing storm sewer to collect 
sediment prior to entering the lake.  

 Estimated Storage Volume in Bioretention Features = 16,000 ft3 

This series of BMP’s provides an innovative approach to storm water treatment combining storm 
water re-use, filtration, and pollutant uptake through vegetation.  

Depending on the type of season and rainfall, the storm water re-use system will save the City 
approximately $5,000 to $10,000 per year in water costs, and will provide storage for approximately 
one to two weeks of irrigation during dry periods. 

We understand there may be concern about the potential for lowering Northwood Lake water 
levels due to the runoff volume removed by the storm water reuse system. The drainage area routed 
to the storm water reuse system is less than 7% of the total Northwood Lake drainage area. In 
addition, once the reuse system tank is filled, the remaining runoff volume will be entirely diverted to 
Northwood Lake. Therefore, we believe that the proposed storm water reuse system will have a 
minimal impact on Northwood Lake water levels. 



C I T Y  O F  N E W  H O P E  –  N O R T H W O O D  P A R K  S T O R M  W A T E R  I M P R O V E M E N T S  
 

City of New Hope Stantec Project No.  193802816 
Northwood Park Storm Water Improvements Page 8 

CONCEPT B IMPROVEMENTS 

The Concept B Improvements are shown generally on Figure 4, with the details of this concept on 
Figure 8. The Concept B Improvements include redirecting flow in the existing 36-inch trunk storm 
sewer running along the west side of Northwood Park into a constructed wet ponding basin. Storm 
water runoff will be treated in the wet ponding basin, and ultimately discharge back into 
Northwood Lake.  

 Pond Surface Area = 0.34 acre 

 Pond Dead Storage Volume = 1.2 acre-feet 

The existing trail will require relocation due to the new storm water pond. The pond was not shown 
further to the east, or larger in size, in efforts to minimize the park impact and preserve the open park 
space to the west of the existing playground. The final design location of the pond, if constructed, 
should be discussed and reviewed with the City and adjacent property owners. 

As soil borings verified (see Appendix B), the ground water levels in the proposed pond location will 
not allow for a dry rain garden type improvement scenario. Any excavation improvements in the 
lower areas adjacent to the lake will likely supply wet conditions.  

CONCEPT C IMPROVEMENTS 

The Concept C Improvements are shown generally on Figure 5, with the details of this concept on 
Figure 9. The Concept C Improvements include the construction of a wet ponding basin in a green 
space area between Trunk Highway 169 and Jordan Avenue. Storm water runoff from both rear 
yard areas and Jordan Avenue draining from the south would be directed into a wet ponding basin 
for treatment, before discharging into an existing storm sewer pipe tributary to Northwood Lake.  

 Pond Surface Area = 0.23 acre 

 Pond Dead Storage Volume = 0.7 acre-feet 
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NEW AND/OR INNOVATIVE APPROACHES OR TECHNOLOGIES 

Concept A proposes a combination of innovative storm water treatment Best Management 
Practices (BMPs); including a storm water re-use system with an overflow diversion to a series of 
biofiltration basins. Storm water re-use system is a new storm water treatment approach in 
Minnesota, and would be the first re-use system installed in New Hope. In addition, combining a re-
use system with an overflow diversion to a series of biofiltration basins is considered an innovative 
treatment approach as provides a 2-stage treatment process to maximize the level of water quality 
treatment provided to the storm water system. 

Concepts B and C utilize a traditional water quality treatment approach with wet storm water 
quality ponding.   

PERMIT REQUIREMENTS 

None of the concepts propose work in Northwood Lake, which is a DNR Public Water. All Concepts 
will include a BCWMC Review. Only Concept A will disturb more than 1 acre, and will require an 
NPDES Construction Storm Water Permit.” The City will require a permit for grading.     
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Storm Water Analysis 

To estimate and compare the water quality treatment performance of the three improvement 
concepts, we used the Minimal Impact Design Standards (MIDS) Calculator (Version 2: June 2014). 
This user-friendly calculator tool provides a consistent basis for comparison for a variety of water 
quality BMPs, including those proposed in Concepts A, B, and C.  

A brief discussion of our analysis approach to each concept is provided below. In addition, a 
technical memo in Appendix C provides more detailed background regarding the inputs, 
assumptions, and results of the water quality treatment calculations.  

CONCEPT A 

The drainage areas for our analysis of Concept A are shown on the Concept A Drainage Area Map 
(Figure 10). Our approach to analyzing the water quality treatment benefit of Concept A includes a 
combination of two modeling tools, PondNET and the MIDS Calculator. We first used PondNET, a 
spreadsheet based water quality pond efficiency calculator, to estimate the performance of the 
two existing water quality pond adjacent to Boone Avenue, Ponds BC-P2.6A and BC-P2.6B. A copy 
of the PondNET spreadsheet is attached to the technical memo in Appendix C.    

We transferred the pond TP and TSS removal efficiencies from PondNET directly into the MIDS 
Calculator as “Other” type BMPs, which are connected to a storm water reuse system BMP. 
Drainage area BC-2.8 is routed to the storm water reuse system. The reuse system BMP is routed to a 
series of biofiltration features adjacent to Ensign Avenue. Drainage area BC-2.9B is routed to the 
biofiltration features. Drainage area BC-2.9A bypasses the improvement BMPs and is routed directly 
to Northwood Lake. A summary of the MIDS Calculator for Concept A is attached to the technical 
memo in Appendix C.  

CONCEPT B 

Concept B drainage areas are shown on the Concept B Drainage Area Map (Figure 11). As with 
Concept A, the treatment efficiencies of Ponds BC-P2.6A and BC-P2.6B from PondNET were added 
to the MIDS Calculator as “Other” type BMPs, which then discharge to the Concept B water quality 
pond. Drainage area BC-2.9 is routed directly to the Concept B water quality pond. A summary of 
the MIDS Calculator for Concept B is attached to the technical memo in Appendix C.      

CONCEPT C 

The drainage areas for Concept C are shown on the Concept C Drainage Area Map (Figure 12). 
Drainage area BC-2.17B is routed directly to the Concept C water quality pond. A summary of the 
MIDS Calculator for Concept C is attached to the technical memo in Appendix C.  
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RUNOFF REDUCTION 

TABLE 1 – RUNOFF VOLUME REDUCTION TABLE 

Concept 
Total Drainage 
Area in System 

Total Annual 
Runoff Volume 

Proposed Total 
Annual Runoff 

Volume Removed 

Proposed 
Percent Annual 
Runoff Volume 

Removed 
(acres) (acre-feet) (acre-feet) (%) 

Concept A 90.8 74.3 10.2 14% 

Concept B 107.4 93.7 0.0 0% 

Concept C 19.4 20.4 0.0 0% 

 

PHOSPHOROUS REDUCTION 

TABLE 2 – TOTAL PHOSPHORUS REDUCTION TABLE 

Concept 
Total Drainage 
Area in System 

Total Annual 
Phosphorus Load 

Proposed Total 
Annual Phosphorus 

Removed 

Proposed 
Percent Annual 

Phosphorus 
Removed 

(acres) (pounds) (pounds) (%) 

Concept A 90.8 60.6 16.3 27% 

Concept B 107.4 76.4 15.4 20% 

Concept C 19.4 16.6 5.7 34% 
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Cost Estimates 

Cost estimates have been prepared for the three different improvement options, and detailed 
estimates are shown in Appendix A. As requested by City staff, a loop trail option is identified in 
Appendix A for Concept A and B, but is not associated to the storm water improvements and is only 
shown as potential future City costs. Summaries of the estimated storm water related costs are 
shown below.  

TABLE 3 – TOTAL PROJECT COSTS 
(Includes estimated 10% Contingencies and 25% Indirect Cost) 

Concept Total Project Cost 

A $1,200,872 

B $134,264 

C $150,456 

 

ESTIMATED LIFE SPAN FOR CONCEPTS 

The life span for each of the concepts was estimated below, with the 30 year life cost calculations 
assuming a 5% interest rate. All costs assume total project costs including indirect. Annual 
maintenance costs are shown in Table 4.  

CONCEPT A 
 Rain gardens – 20 Year Life 

o Assuming replacement of augmented soils, plantings, and mulch 

o Estimated Present Cost ~ $115,000 

o 30 Year Life Future Cost ~ $305,129  

 Underground Stormwater Storage and Storm Piping – 80 Year Life 

o Assume concrete repairs every 15 years 

o Estimated Present Cost ~ $10,000 

o 30 Year Life Future Cost ~ $64,009  

 Pump House, Pumps, Controls – 30 Year Life 

o Assume full replacement of pumps, controls, and valves 

o Estimated Present Cost ~ $120,000 

o 30 Year Life Future Cost ~ $518,633  

 Pump House – 30 Year Life 

o Assume pump house maintenance  

o Estimated Present Cost ~ $25,000 

o 30 Year Life Future Cost ~ $108,049  
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 Operation and Maintenance – Annual 

o Assume general operation and maintenance of all the facilities and rain gardens, 

including energy use 

o Estimated Present Cost ~ $3,000 

o 30 Year Life Future Cost ~ $199,317  

 Irrigation Savings – Annual 

o Assumes water savings for irrigation of the two baseball fields and one soccer field 

o Estimated Present Cost ~ $10,000 

o 30 Year Life Future Cost ~ $664,388 

 

CONCEPT B 
 Pond – 30 Year Life 

o Assume dredging required 

o Estimated Present Cost ~ $70,000 

o 30 Year Life Cost ~ $302,536  

 Maintenance – Annual  

o Assume sediment cleanout vegetative maintenance at inlets, outlets, and sumps 

o Estimated Present Cost ~ $2,000 

o 30 Year Life Cost ~ $132,878  

 

CONCEPT C 
 Pond – 30 Year Life 

o Assume dredging required 

o Estimated Present Cost ~ 50,000 

o 30 Year Life Cost ~ $216,097  

 Maintenance – Annual  

o Assume sediment cleanout vegetative maintenance at inlets, outlets, and sumps 

o Estimated Present Cost ~ $2,000 

o 30 Year Life Cost ~ $132,878  
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TABLE 4 – 30-YEAR LIFE MAINTENANCE COSTS 

Concept Maintenance   
Present 

Maintenance 
Cost 

Annual Life 
Maintenance Cost 

(using Capital 
Recovery) 

Future 
Maintenance 

Cost 

Concept A 
Rain Gardens Replacement every 20 

years 
$115,000 $9,228 $305,129 

Underground 
Storage and 
Storm Piping 

Concrete repairs every 
15 years 

$10,000 $1,614 $64,009 

Pumps and 
Controls 

Full replacement of 
pumps, controls, valves 
every 30 years 

$120,000 $7,806 $518,633 

Pump House Pump house 
maintenance every 30 
years 

$25,000 $1,626 $108,049 

Operation and 
Maintenance 

Annual general 
operation and 
maintenance of all the 
facilities and rain 
gardens 

$3,000 $3,000 $199,317 

Irrigation Savings Annual water savings 
for irrigation 

-$10,000 -$10,000 -$664,388 

Total $13,274 $530,748 
  

Concept B 
Pond   $70,000 $4,554 $302,536 
Maintenance   $2,000 $2,000 $132,878 

Total $6,554 $435,414 
  

Concept C 
Pond   $50,000 $3,253 $216,097 
Maintenance   $2,000 $2,000 $132,878 

Total $5,253 $348,975 
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TABLE 5 – 30-YEAR LIFE CYCLE COSTS & PHOSPHOROUS REMOVAL 

Concept 
Total Initial 

Project Cost 
($) 

A1 A2 Total A 
Annual 

Phosphorous 
Reduction (lb) 

Annual Cost per 
Phosphorous Removal 
Over 30 Years  ($/lb) 

Concept A $1,200,872 $78,118 $13,274 $91,393 16.3 $5,607 

Concept B $134,264 $8,734 $6,554 $15,288 15.4 $993 

Concept C $150,456 $9,787 $5,253 $15,040 5.7 $2,639 

 

A1  Annual Disbursement of Initial Project Cost in uniform series for 30 year period, at an interest rate of 5% 

A2 Annual Disbursement of Maintenance Cost in uniform series for 30 year period, at an interest rate of 5% 

 
 
 

Financing 

REVENUES 

The following are possible sources of funding for the Northwood Lake Storm Water Improvements 
project: 

 Bassett Creek Watershed Management Commission 

 Grants 

o Minnesota Board of Soil and Water Resources – Clean Water Grant 

o Others 

 City Storm Water Fund 

TABLE 6 – POTENTIAL FUNDING SOURCE 

Concept BCWMC Grants City Storm Water Fund Total Project Cost 

Concept A $595,000 $400,000 $205,872 $1,200,872 

Concept B $134,264   $134,264 

Concept C $150,456   $150,456 
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Project Schedule 

The general schedule for the project is outlined below:   

BCWMC – Review Draft Feasibility Study  September 18, 2014 

City of New Hope – Approve Final Feasibility Study November 10, 2014 

BCWMC – Approve Final Feasibility Study November 20, 2014 

Design Improvements Jan. 2015 – Jan. 2016 

Bid Opening/Award Contract February, 2016 

Construct Improvements May – Sept., 2016 

 

 

 

Concept Analysis 

BCWMC OBJECTIVES 

The following BCWMC objectives were met for each of the improvement alternatives: 

 

TABLE 7 – BCWMC OBJECTIVES 

 Flood  
Control 

Water  
Quality Aesthetics Habitat Recreation Education 

Concept A  X X X X X 

Concept B  X X X X  

Concept C  X X X   
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PROS AND CONS 

A statement of pros and cons for each concept is provided below.  

TABLE 8 – PROS AND CONS 
 Concept A Concept B Concept C 

Pros 

Volume control benefits Effective TP and TSS 
removal 

Effective TP and TSS 
removal 

Adds aesthetic value in 
Northwood Park 

Minimal regular 
maintenance 

Minimal regular 
maintenance 

Can be maintained 
regularly by City staff 

Treats entire drainage area 
tributary to Northwood 

Lake 

Treats entire drainage area 
tributary to Northwood 

Lake 

Removes soluble 
phosphorous   

Water Conservation   

Cons 

Capital cost No volume control benefit No volume control benefit 

Limited reuse tank 
capacity Lack of public support Limited drainage area 

Drainage area BC-2.9A 
cannot be routed into the 

Concept A BMPs 

Limited aesthetic benefit in 
Northwood Park 

Limited space for pond 
grading 
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Conclusion and Recommendations 

It is the finding of this study that the proposed improvements for Concept A and Concept C are 
necessary, feasible, and cost effective. Pending the approval of funds as described in Table 5 – 
Potential Funding Source, both Concepts A and C will benefit Northwood Lake and downstream 
waters.  

Based on the feedback received from the residents, City staff, and the New Hope City Council, 
minimizing the impact to the already limited open park space is very critical. Improving water 
quality for Northwood Lake and downstream water is a priority, and any improvements shall 
consider the park and uses as a whole. Although the cost per phosphorous removal for Concept A 
and C improvements is high compared to Concept B, we recommend not completing the pond 
improvement option in Concept B as the impact to the park is not amenable to the City.  

The following steps are recommended:   

 Adopt this report as the guide for development of the proposed improvements 

 Request approval for funding from the BCWMC 

 Order the preparation of plans and specifications 

 Provide additional public and adjacent resident feedback opportunities during the design 
phase, as final improvements and impacts need to be transparent 

 Review plans and specifications – authorize bidding 

 Receive bids 

 Install the storm water improvements, with construction anticipated to be occur in 2016 

 Complete storm water improvements in concurrence with future playground and park 
improvements 

 



 

 

APPENDIX 



 

 

Appendix A 
Preliminary Cost Estimate



PRICE

I. 178,450.00$              
II. 301,500.00$              
III. 207,000.00$              
IV. 202,585.00$              

889,535.00$              
88,953.50$                

222,383.75$              
1,200,872.25$           

V. 18,950.00$                
18,950.00$                
1,895.00$                  
4,737.50$                  

25,582.50$                

PRICE

I. 99,455.00$                
99,455.00$                
9,945.50$                  

24,863.75$                
134,264.25$              

II. 21,700.00$                
21,700.00$                
2,170.00$                  
5,425.00$                  

29,295.00$                

PRICE

I. 111,449.00$              
111,449.00$              

11,144.90$                
27,862.25$                

150,456.15$              

ITEMS

ITEMS

ITEMS

CONCEPT B

CONCEPT C

STORM WATER RELATED IMPROVEMENTS

NON-STORM WATER RELATED IMPROVEMENTS

STORM SEWER REDIRECTION (INCLUDING TREATMENT STRUCTURE)
UNDERGROUND STORAGE TANK, 160,000 GALLON (WATER RE-USE)

CONTINGENCIES (10%) =
INDIRECT (25%) =

TOTAL COST (STORM WATER RELATED IMPROVEMENTS) 

CONTINGENCIES (10%) =
INDIRECT (25%) =

WATER RE-USE PIPING; PUMP-HOUSE FOR IRRIGATION
RAIN GARDENS (INCLUDING DRAINTILE, SUMP MH, PIPE, RIP RAP, EOF'S & TRAIL 
IMPROVEMENTS DUE TO STORM)

APPENDIX-A-1
PRELIMINARY COST ESTIMATES - SUMMARY

NORTHWOOD LAKE STORM WATER IMPROVEMENTS PROJECT
 SEPTEMBER 2014 

CONCEPT A

LOOP TRAIL

CONSTRUCTION COST SUBTOTAL (STORM WATER RELATED IMPROVEMENTS) =

STORM WATER RELATED IMPROVEMENTS
POND (INCLUDING DIVERSION STRUCTURE, RIP RAP, EOF)

CONSTRUCTION COST SUBTOTAL (STORM WATER RELATED IMPROVEMENTS) =

TOTAL  COST (NON-STORM WATER RELATED IMPROVEMENTS) =
INDIRECT (25%) =

CONTINGENCIES (10%) =
CONSTRUCTION COST SUBTOTAL (NON-STORM WATER RELATED IMPROVEMENTS) =

TOTAL COST (STORM WATER RELATED IMPROVEMENTS) 

NON-STORM WATER RELATED IMPROVEMENTS

CONSTRUCTION COST SUBTOTAL (NON-STORM WATER RELATED IMPROVEMENTS) =
CONTINGENCIES (10%) =

INDIRECT (25%) =

LOOP TRAIL

TOTAL  COST (NON-STORM WATER RELATED IMPROVEMENTS) =

CONSTRUCTION COST SUBTOTAL (STORM WATER RELATED IMPROVEMENTS) =
CONTINGENCIES (10%) =

INDIRECT (25%) =
TOTAL COST (STORM WATER RELATED IMPROVEMENTS) 

POND (INCLUDING DIVERSION STRUCTURE, CURB CUT, RIP RAP, EOF)
STORM WATER RELATED IMPROVEMENTS



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 7,000.00$       7,000.00$          
2 TRAFFIC CONTROL LS 1 3,500.00$       3,500.00$          
3 TREE REMOVAL EA 2 750.00$          1,500.00$          

GENERAL SUBTOTAL = 12,000.00$        

4 REMOVE EXISTING STORM SEWER PIPE LF 20 25.00$            500.00$             
5 36" RCP STORM SEWER PIPE LF 385 100.00$          38,500.00$        
6 12' DIAMETER STORM SEWER TREATMENT MANHOLE EA 1 50,000.00$     50,000.00$        
7 6' DIAMETER SEWER MANHOLE EA 1 4,000.00$       4,000.00$          

STORM SEWER SUBTOTAL = 93,000.00$        

8 REMOVE EXISTING CONCRETE CURB LF 340 5.00$              1,700.00$          
9 REMOVE EXISTING CONCRETE SIDEWALK SF 1500 2.00$              3,000.00$          

10 REMOVE EXISTING BITUMINOUS DRIVEWAY PAVEMENT SY 25 5.00$              125.00$             
11 REMOVE EXISTING BITUMINOUS PAVEMENT SY 400 4.00$              1,600.00$          
12 SALVAGE & REINSTALL SIGN EA 3 150.00$          450.00$             
13 CONCRETE CURB & GUTTER - B618 LF 340 15.00$            5,100.00$          
14 4" CONCRETE SIDEWALK SF 1500 5.00$              7,500.00$          
15 6" PEDESTRIAN RAMP SF 200 9.00$              1,800.00$          
16 TRUNCATED DOMES SF 40 50.00$            2,000.00$          
17 BITUMINOUS MIXTURE FOR DRIVEWAYS TN 20 200.00$          4,000.00$          
18 BITUMINOUS MIXTURE FOR STREET TN 150 90.00$            13,500.00$        
19 TOPSOIL BORROW CY 65 25.00$            1,625.00$          
20 HYDROSEED WITH MULCH SY 350 3.00$              1,050.00$          
21 RELOCATE UTILITY POLE EA 3 10,000.00$     30,000.00$        

73,450.00$        

178,450.00$      
17,845.00$        
44,612.50$        

240,907.50$      CONCEPT A - PART I TOTAL COST =

STORM SEWER

APPENDIX A-2
PRELIMINARY COST ESTIMATES - CONCEPT A, PART I

 SEPTEMBER 2014 

STREETS

2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT

CONCEPT A - PART I
Storm Sewer Redirection (Including Treament Structure)

GENERAL

STREETS SUBTOTAL =

CONTINGENCIES (10%) =
CONCEPT A - PART I TOTAL CONSTRUCTION COST =

INDIRECT (25%) =



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 12,000.00$              12,000.00$               
2 TRAFFIC CONTROL LS 1 6,000.00$                6,000.00$                 

GENERAL SUBTOTAL = 18,000.00$               

3 COMMON EXCAVATION LS 1 20,000.00$              20,000.00$               
4 CONCRETE LS 1 250,000.00$            250,000.00$             
5 FINISH GRADING LS 1 12,500.00$              12,500.00$               

RESERVOIR SUBTOTAL = 282,500.00$             

6 GALV. STEP LADDERS LS 1 850.00$                   850.00$                    
7 LADDER UP SAFETY POLE EA 1 150.00$                   150.00$                    

METALS SUBTOTAL = 1,000.00$                 

301,500.00$             
30,150.00$               
75,375.00$               

407,025.00$             

CONCEPT A - PART II 

METALS

RESERVOIR - 160,000 GALLONS

GENERAL

APPENDIX A-3
PRELIMINARY COST ESTIMATES - CONCEPT A, PART II

 SEPTEMBER 2014 

Underground Storage Tank (Water Re-use)

2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT

CONCEPT A - PART II TOTAL COST =
INDIRECT (25%) =

CONTINGENCIES (10%) =
CONCEPT A - PART II CONSTRUCTION COST =



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 8,000.00$         8,000.00$               
2 TRAFFIC CONTROL LS 1 4,000.00$         4,000.00$               

GENERAL SUBTOTAL = 12,000.00$             

3 4" FROM PUMP HOUSE TO IRRIGATION SYSTEM LF 800 50.00$              40,000.00$             
WATER MAIN SUBTOTAL = 40,000.00$             

4 BUILDING SF 320 150.00$            48,000.00$             
5 BUILDING - ELECTRICAL WORK LS 1 7,000.00$         7,000.00$               
6 BUILDING - PLUMBING & HVAC WORK LS 1 10,000.00$       10,000.00$             
7 MISC. BUILDING AMENITIES LS 1 2,500.00$         2,500.00$               

PUMP HOUSE SUBTOTAL = 67,500.00$             

8 6" VERTICAL PUMP & MOTOR SET IN RESERVOIR EA 2 12,000.00$       24,000.00$             
9 6" PUMP COLUMN X 16' EA 2 800.00$            1,600.00$               
10 6" CHECK VALVE EA 2 1,500.00$         3,000.00$               
11 VFD CONTROL PANEL FOR 15 HP EA 1 5,000.00$         5,000.00$               
12 ELECTRICAL (PROCESS/MCC) LS 1 12,000.00$       12,000.00$             

PUMPS & CONTROLS SUBTOTAL = 45,600.00$             

13 SELF-CLEANING FILTER EA 2 10,000.00$       20,000.00$             
14 PRESSURE TANKS EA 1 1,000.00$         1,000.00$               
15 PROPELLER METER EA 1 2,500.00$         2,500.00$               
16 4" RPZ BACKFLOW PREVENTER EA 1 3,000.00$         3,000.00$               

PUMP STATION PIPING & AMENITIES SUBTOTAL = 26,500.00$             

17 4" BUTTERFLY VALVE EA 8 250.00$            2,000.00$               
18 4" CHECK VALVE EA 2 750.00$            1,500.00$               
19 EXP. JOINTS, RUBBER & ADAPTER EA 1 500.00$            500.00$                  
20 4" FLG. DIP C153 FT 40 35.00$              1,400.00$               
21 6" FITTINGS LB 1000 5.00$                5,000.00$               
22 MISC. SPECIAL, BOLTS/GASKETS/ETC… LS 1 500.00$            500.00$                  
23 LABOR LS 1 4,500.00$         4,500.00$               

STREETS SUBTOTAL = 15,400.00$             

207,000.00$           
20,700.00$             
51,750.00$             

279,450.00$           

WATER MAIN

PUMP HOUSE - 111 GPM

PUMPS & CONTROLS

PUMP STATION PIPING & AMENITIES

PROCESS PIPING

APPENDIX A-4

2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT

GENERAL

CONCEPT A - PART III
Water Re-use Piping; Pump House for Irrigation

 SEPTEMBER 2014 

PRELIMINARY COST ESTIMATES - CONCEPT A, PART III

CONCEPT A - PART III TOTAL COST =
INDIRECT (25%) =

CONTINGENCIES (10%) =
CONCEPT A - PART III CONSTRUCTION COST =



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 10,000.00$        10,000.00$          
2 TRAFFIC CONTROL LS 1 5,000.00$          5,000.00$            

GENERAL SUBTOTAL = 15,000.00$          

3 REMOVE EXISTING STORM MANHOLE OR CATCH BASIN EA 1 500.00$             500.00$               
4 REMOVE TREE EA 3 750.00$             2,250.00$            
5 CLEARING & GRUBBING LS 1 2,000.00$          2,000.00$            
6 CONSTRUCT RAIN GARDEN SF 11050 5.00$                 55,250.00$          
7 DOUBLE SHREDDED HARDWOOD MULCH (3" DEPTH) CY 150 50.00$               7,500.00$            
9 PLANTINGS LS 1 50,000.00$        50,000.00$          
10 6" PERFORATED HDPE DRAIN TILE LF 600 30.00$               18,000.00$          
11 INSTALL SUMP MANHOLE EA 1 4,000.00$          4,000.00$            
12 24" RCP STORM SEWER LF 65 40.00$               2,600.00$            
13 OUTLET CONTROL STRUCTURE EA 1 3,000.00$          3,000.00$            
14 24" FLARED END SECTION EA 1 1,000.00$          1,000.00$            
15 EMERGENCY OVERFLOW (TURF REINFORCEMENT MAT) SY 340 15.00$               5,100.00$            

RAIN GARDENS & STORM SEWER SUBTOTAL = 151,200.00$        

16 REMOVE EXISTING CONCRETE CURB LF 20 5.00$                 100.00$               
17 SALVAGE & REINSTALL SIGN EA 1 150.00$             150.00$               
18 REMOVE EXISTING BITUMINOUS PAVEMENT SY 30 4.00$                 120.00$               
19 CONCRETE CURB & GUTTER - B618 LF 20 15.00$               300.00$               
20 6" PEDESTRIAN RAMP SF 250 9.00$                 2,250.00$            
21 TRUNCATED DOMES SF 32 50.00$               1,600.00$            
22 BITUMINOUS MIXTURE FOR STREET TN 10 90.00$               900.00$               
23 AGGREGATE BASE, CLASS V - STREET TN 20 20.00$               400.00$               
24 SELECT GRANULAR BORROW - STREET CY 15 15.00$               225.00$               
25 2" BITUMINOUS MIXTURE FOR TRAILS TN 90 80.00$               7,200.00$            
26 AGGREGATE BASE, CLASS V - TRAIL TN 315 12.00$               3,780.00$            
27 SELECT GRANULAR BORROW - TRAIL CY 270 8.00$                 2,160.00$            
28 TOPSOIL BORROW CY 400 25.00$               10,000.00$          
29 HYDROSEED WITH MULCH SY 2400 3.00$                 7,200.00$            

STREETS SUBTOTAL = 36,385.00$          

202,585.00$        
20,258.50$          
50,646.25$          

273,489.75$        

APPENDIX A-5

2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT
PRELIMINARY COST ESTIMATES - CONCEPT A, PART IV

STREETS

 SEPTEMBER 2014 

CONCEPT A - PART IV
Rain Gardens (Including Draintile, Sump MH, Pipe, Rip Rap, EOF's & Trail Improvements)

GENERAL

RAIN GARDENS & STORM SEWER

CONCEPT A - PART IV CONSTRUCTION COST =
CONTINGENCIES (10%) =

INDIRECT (25%) =
CONCEPT A - PART IV TOTAL COST =



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 1,000.00$        1,000.00$          
2 TRAFFIC CONTROL LS 1 500.00$           500.00$             

GENERAL SUBTOTAL = 1,500.00$          

3 3" BITUMINOUS MIXTURE FOR TRAILS TN 90 80.00$             7,200.00$          
4 AGGREGATE BASE, CLASS V TN 210 20.00$             4,200.00$          
5 SELECT GRANULAR BORROW CY 180 15.00$             2,700.00$          
6 TOPSOIL BORROW CY 80 25.00$             2,000.00$          
7 HYDROSEED WITH MULCH SY 450 3.00$               1,350.00$          

STREETS SUBTOTAL = 17,450.00$        

18,950.00$        
1,895.00$          
4,737.50$          

25,582.50$        

PRELIMINARY COST ESTIMATES - CONCEPT A, PART V
2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT

APPENDIX A-6

TRAIL

Loop Trail (Non-Storm Water Related Improvements)

GENERAL

CONCEPT A - PART V TOTAL COST =
INDIRECT (25%) =

CONTINGENCIES (10%) =
CONCEPT A - PART V CONSTRUCTION COST =

 SEPTEMBER 2014 

CONCEPT A - PART V



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 3,000.00$       3,000.00$          
2 TRAFFIC CONTROL LS 1 1,500.00$       1,500.00$          

GENERAL SUBTOTAL = 4,500.00$          

3 TREE REMOVAL EA 3 750.00$          2,250.00$          
4 CLEARING & GRUBBING LS 1 1,000.00$       1,000.00$          
5 COMMON EXCAVATION CY 4000 4.00$              16,000.00$        
6 SITE GRADING LS 1 15,000.00$     15,000.00$        

DEMOLITION/EXCAVATION SUBTOTAL = 34,250.00$        

7 INSTALL STORM DIVERSION STRUCTURE EA 1 15,000.00$     15,000.00$        
8 36" RCP STORM SEWER PIPE LF 50 80.00$            4,000.00$          
9 36" RCP FLARED END SECTION EA 1 900.00$          900.00$             

10 CLASS III RIP RAP CY 50 85.00$            4,250.00$          
11 PLANTINGS LS 1 25,000.00$     25,000.00$        

STORM SEWER SUBTOTAL = 49,150.00$        

16 3" BITUMINOUS MIXTURE FOR TRAILS TN 90 25.00$            2,250.00$          
17 AGGREGATE BASE, CLASS V TN 205 3.00$              615.00$             
18 SELECT GRANULAR BORROW CY 180 8.00$              1,440.00$          
19 TOPSOIL BORROW CY 170 25.00$            4,250.00$          
20 HYDROSEED WITH MULCH SY 1000 3.00$              3,000.00$          

STREETS SUBTOTAL = 11,555.00$        

99,455.00$        
9,945.50$          

24,863.75$        
134,264.25$      

APPENDIX A-7

2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT
PRELIMINARY COST ESTIMATES - CONCEPT B, PART I

STORM SEWER

STREETS

 SEPTEMBER 2014 

CONCEPT B - PART I
Pond (Including Diversion Structure, Rip Rap, EOF)

GENERAL

DEMOLITION/EXCAVATION

CONCEPT C - PART I CONSTRUCTION COST =
CONTINGENCIES (10%) =

INDIRECT (25%) =
CONCEPT C - PART I TOTAL COST =



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 1,000.00$     1,000.00$        
2 TRAFFIC CONTROL LS 1 500.00$        500.00$           

GENERAL SUBTOTAL = 1,500.00$        

3 REMOVE TREE EA 3 750.00$        2,250.00$        
4 CLEARING & GRUBBING LS 1 500.00$        500.00$           

DEMOLITION/EXCAVATION SUBTOTAL = 2,750.00$        

5 3" BITUMINOUS MIXTURE FOR TRAILS TN 90 80.00$          7,200.00$        
6 AGGREGATE BASE, CLASS V TN 210 20.00$          4,200.00$        
7 SELECT GRANULAR BORROW CY 180 15.00$          2,700.00$        
8 TOPSOIL BORROW CY 80 25.00$          2,000.00$        
9 HYDROSEED WITH MULCH SY 450 3.00$            1,350.00$        

STREETS SUBTOTAL = 17,450.00$      

21,700.00$      
2,170.00$        
5,425.00$        

29,295.00$      

TRAIL

 SEPTEMBER 2014 

CONCEPT B - PART II
Loop Trail

GENERAL

DEMOLITION/EXCAVATION

CONCEPT B - PART II CONSTRUCTION COST =
CONTINGENCIES (10%) =

INDIRECT (25%) =
CONCEPT B - PART II TOTAL COST =

APPENDIX A-8

2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT
PRELIMINARY COST ESTIMATES - CONCEPT B, PART II



NO. ITEM UNITS QTY UNIT PRICE TOTAL PRICE

1 MOBILIZATION LS 1 3,500.00$        3,500.00$          
2 TRAFFIC CONTROL LS 1 1,750.00$        1,750.00$          

GENERAL SUBTOTAL = 5,250.00$          

3 TREE REMOVAL EA 7 500.00$           3,500.00$          
4 CLEARING & GRUBBING LS 1 800.00$           800.00$             
5 COMMON EXCAVATION CY 2400 4.00$               9,600.00$          
6 REMOVE EXISTING STORM SEWER PIPE LF 30 12.00$             360.00$             
7 REMOVE EXISTING BITUMINOUS PAVEMENT SY 56 4.00$               224.00$             
8 REMOVE EXISTING CONCRETE CURB LF 40 5.00$               200.00$             
9 POND GRADING LS 1 35,000.00$      35,000.00$        

DEMOLITION/EXCAVATION SUBTOTAL = 49,684.00$        

10 INSTALL SUMP MANHOLE EA 1 4,000.00$        4,000.00$          
11 24" RCP STORM SEWER PIPE LF 140 65.00$             9,100.00$          
13 24" RCP FLARED END SECTION EA 1 900.00$           900.00$             
15 CLASS III RIP RAP CY 15 85.00$             1,275.00$          
16 CONNECT TO EXISTING STORM STRUCTURE EA 1 700.00$           700.00$             
17 PLANTINGS LS 1 20,000.00$      20,000.00$        
18 REMOVE & REPLACE CASTING & RINGS EA 1 800.00$           800.00$             

STORM SEWER SUBTOTAL = 36,775.00$        

19 REMOVE EXISTING CONCRETE CURB LF 40 5.00$               200.00$             
20 REMOVE EXISTING BITUMINOUS PAVEMENT SY 60 4.00$               240.00$             
21 CONCRETE CURB & GUTTER - B618 LF 40 15.00$             600.00$             
22 BITUMINOUS MIXTURE FOR STREET TN 20 90.00$             1,800.00$          
23 TOPSOIL BORROW CY 400 25.00$             10,000.00$        
24 HYDROSEED WITH MULCH SY 2300 3.00$               6,900.00$          

STREETS SUBTOTAL = 19,740.00$        

111,449.00$      
11,144.90$        
27,862.25$        

150,456.15$      

Pond (Including Diversion Structure, Curb Cut, Rip Rap, EOF)

GENERAL

DEMOLITION/EXCAVATION

STREETS

STORM SEWER

 SEPTEMBER 2014 

PRELIMINARY COST ESTIMATES - CONCEPT C, PART I
2016 NORTHWOOD LAKE IMPROVEMENTS PROJECT

APPENDIX A-9

CONCEPT C - PART I

CONCEPT C - PART I CONSTRUCTION COST =
CONTINGENCIES (10%) =

INDIRECT (25%) =
CONCEPT C - PART I TOTAL COST =



 

 

Appendix B 
Soil Boring Report











































































 

 

Appendix C 
MID’s Calculations



Memo
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To: Chris Long From: Brad Schleeter

File: 193802816 Date: August 26, 2014

Reference: Northwood Lake – Water Quality Treatment Calculations

This memo provides the technical background information on the water quality treatment
calculations summarized in the Northwood Lake Storm Water Improvements Feasibility Report
[Report]. The Report includes three concept alternatives for water quality improvements for
discharges to Northwood Lake. Each concept alternative is described below:

Concept A – This concept combines the water quality benefits of multiple Best Management
Practices (BMPs), including a structural treatment device, a stormwater re-use system, and a
series of biofiltration basins. See Figure 10 in the Report for the location of these BMPs. Concept A
details are as follows:

Total drainage area to the proposed Re-use System = 89.1 acres

Total impervious area tributary to the proposed Re-use System = 19.9 acres

Two existing water quality ponds (BC-P2.6A and BC-P2.6B) provide water quality
treatment to 73.2 acres, prior to routing flows to the Proposed Re-use System

o The treatment performance of existing ponds BC-P2.6A and BC-P2.6B was
calculated using a PondNET model. The PondNET model spreadsheet is attached
for reference

o The treatment performance percentages shown on the PondNET model
spreadsheet separate the particulate and dissolved fractions of phosphorus to
match the input requirements in the MIDs calculator for Concepts A and B

o The existing pond treatment performance percentages were directly input as
“Other” BMPs in the MIDs calculator for Concepts A and B to best match the
estimated pond performance

Concept A will redirect flows in the existing 36-inch trunk stormsewer from the intersection
of Boone Avenue an Hopewood Lane south to the intersection of Boone Avenue and
Ensign Avenue

A structural treatment device at the intersection of Boone Avenue and Ensign Avenue is
proposed to provide pre-treatment of runoff prior to discharging into the stormwater re-
use system

A flow splitter in conjunction with the structural treatment device is being considered to
route low flows into the stormwater re-use system and divert high flows into the adjacent
proposed biofiltration basins
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Reference: Northwood Lake – Water Quality Treatment Calculations
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The proposed stormwater re-use system includes a 160,000 gallon underground storage
tank, pump system, and distribution system to irrigate 6.4 acres of existing ball fields with
1.5 inches of water per week from May to October

The City is considering the incorporation of additional treatment measures into the
stormwater re-use system which could include: screening, filtration, chemical addition,
and disinfection

The existing public water supply connection to the existing ball field irrigation system will
remain connected to supplement the stormwater re-use system during dry times

A backflow preventer is proposed within the stormwater re-use system to eliminate the
possibility of cross contamination of the public water supply

Overflows from the Boone Avenue trunk stormsewer and the re-use system tank, and
local drainage from Drainage Area BC-2.9B (1.7 acres) are proposed to be routed to a
series of biofiltration basins along Ensign Avenue

The proposed biofiltration basins will be planted with native vegetation and connected
by overland swales, ultimately discharging into Northwood Lake

Drainage Area BC-2.9A will continue to discharge directly to Northwood Lake. This
drainage area is routed to stormsewer that is too low to be routed into the proposed
Concept A BMPs

Concept B – This concept proposes a water quality pond in Northwood Park. See Figure 11 in the
Report for the location of this pond. Concept B details are as follows:

Total drainage area to proposed Concept B Pond = 107.9 acres

Total impervious area tributary to the proposed Concept B Pond = 26.8 acres

The existing water quality ponds (BC-P2.6A and BC-P2.6B) treating 73.2 acres are
included in the MIDs calculator  as stated in the Concept A description

Flow in the existing 36-inch south of Ensign Avenue will be redirected into proposed
Concept Pond B

The proposed Concept B Pond is represented in the MIDs calculator as a Design Level 1
constructed stormwater pond

Concept C – This concept proposes a water quality pond West of Jordan Avenue in Northwood
Park. See Figure 12 in the Report for the location of this pond. Concept C details are as follows:

Total Drainage Area to Proposed Concept C Pond = 19.4 acres

Total impervious area tributary to the proposed Concept C Pond = 5.8 acres
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Reference: Northwood Lake – Water Quality Treatment Calculations
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Flow in the existing stormsewer in Jordan Avenue will be redirected into proposed
Concept C Pond

The proposed Concept C Pond is represented in the MIDs calculator as a Design Level 1
constructed stormwater pond

The following is a summary of the MIDs calculator outputs for phosphorus and runoff volume for
each of the proposed concepts as provided by the attached MIDs calculator summaries:

Runoff Volume Reduction Table

Concept
Total Drainage
Area in System

Total Annual
Runoff Volume

Proposed Total
Annual Runoff

Volume Removed

Proposed
Percent Annual
Runoff Volume

Removed
(acres) (acre-feet) (acre-feet) (%)

Concept A 90.8 74.3 10.2 14%

Concept B 107.4 93.7 0.0 0%

Concept C 19.4 20.4 0.0 0%

Total Phosphorus Reduction Table

Concept
Total Drainage
Area in System

Total Annual
Phosphorus Load

Proposed Total
Annual Phosphorus

Removed

Proposed
Percent Annual

Phosphorus
Removed

(acres) (pounds) (pounds) (%)

Concept A 90.8 60.6 16.3 27%

Concept B 107.4 76.4 15.4 20%

Concept C 19.4 16.6 5.7 34%

Stantec Consulting Services

Bradley P. Schleeter P.E.
Phone: (651) 604-4801
brad.schleeter@stantec.com

Attachment: MIDs Calculator Summary – Concept A
MIDs Calculator Summary – Concept B
MIDs Calculator Summary – Concept C
PondNET Calculations

mailto:brad.schleeter@stantec.com


Project Information

Calculator Version: Version 2: June 2014
Project Name: Northwood Lake Water Quality Improvements - Concept A
User Name / Company Name: Stantec
Date: August 22, 2014
Project Description: Stormwater reuse system and biofiltration cells

Site Information

Retention Requirement (inches): 1.1
Site's Zip Code: 55428
Annual Rainfall (inches): 30.5
Phosphorus EMC (mg/l): 0.3
TSS EMC (mg/l): 54.5

Total Site Area

Land Cover A Soils
(acres)

B Soils
(acres)

C Soils
(acres)

D Soils
(acres)

Total
(acres)

Forest/Open Space - Undisturbed, protected
forest/open space or reforested land

23.18 23.18

Managed Turf - disturbed, graded for yards or
other turf to be mowed/managed

47 47

Impervious Area (acres) 20.61

Total Area (acres) 90.79

Site Areas Routed to BMPs

Land Cover A Soils
(acres)

B Soils
(acres)

C Soils
(acres)

D Soils
(acres)

Total
(acres)

Forest/Open Space - Undisturbed, protected
forest/open space or reforested land

23.18 23.18

Managed Turf - disturbed, graded for yards or
other turf to be mowed/managed

47 47

Impervious Area (acres) 20.61

Total Area (acres) 90.79



Summary Information

Performance Goal Requirement

Performance goal volume retention requirement: 82295 ft3
Volume removed by BMPs towards performance goal: 16235 ft3
Percent volume removed towards performance goal 20 %

Annual Volume and Pollutant Load Reductions

Post development annual runoff volume 74.3174 acre-ft
Annual runoff volume removed by BMPs: 10.1573 acre-ft
Percent annual runoff volume removed: 14 %

Post development annual particulate P load: 33.35 lbs
Annual particulate P removed by BMPs: 25.63 lbs
Post development annual dissolved P load: 27.29 lbs
Annual dissolved P removed by BMPs: 7.88 lbs
Percent annual total phosphorus removed: 55 %

Post development annual TSS load: 11017 lbs
Annual TSS removed by BMPs: 9284 lbs
Percent annual TSS removed: 84 %

BMP Summary
Performance Goal Summary

BMP Name
BMP Volume

Capacity
(ft3)

Volume
Recieved

(ft3)

Volume
Retained

(ft3)

Volume
Outflow

(ft3)

Percent
Retained

(%)

Biofiltration Basins adjacent to Ensign Avenue 1300 67360 1300 66060 2
Concept A - Re-use chamber 14935 79620 14935 64685 19
BC-P2.6A 0 48435 0 48435 0
BC-P2.6B 0 55982 0 55982 0

Annual Volume Summary

BMP Name

Volume
From Direct
Watershed

(acre-ft)

Volume
From

Upstream
BMPs

(acre-ft)

Volume
Retained
(acre-ft)

Volume
outflow
(acre-ft)

Percent
Retained

(%)

Biofiltration Basins adjacent to Ensign Avenue 2.0222 63.1817 1.0437 64.1602 2
Concept A - Re-use chamber 18.6122 53.683 9.1135 63.1817 13
BC-P2.6A 35.0811 0 0 35.0811 0
BC-P2.6B 18.602 35.0811 0 53.6831 0

Particulate Phosphorus Summary



BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Biofiltration Basins adjacent to Ensign Avenue 0.91 13.35 6.54 7.72 46
Concept A - Re-use chamber 8.35 6.92 1.92 13.35 13
BC-P2.6A 15.74 0 11.69 4.05 74
BC-P2.6B 8.35 4.05 5.48 6.92 44

Dissolved Phosphorus Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Biofiltration Basins adjacent to Ensign Avenue 0.74 23.19 4.53 19.4 19
Concept A - Re-use chamber 6.83 19.71 3.35 23.19 13
BC-P2.6A 12.88 0 0 12.88 0
BC-P2.6B 6.83 12.88 0 19.71 0

TSS Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Biofiltration Basins adjacent to Ensign Avenue 300 4103 2670 1733 61
Concept A - Re-use chamber 2759 1936 592 4103 13
BC-P2.6A 5200 0 4550 650 88
BC-P2.6B 2758 650 1472 1936 43

BMP Schematic





Project Information

Calculator Version: Version 2: June 2014
Project Name: Northwood Lake Water Quality Improvements - Concept B
User Name / Company Name: Stantec
Date: August 22, 2014
Project Description: Water quality pond in park

Site Information

Retention Requirement (inches): 1.1
Site's Zip Code: 55428
Annual Rainfall (inches): 30.5
Phosphorus EMC (mg/l): 0.3
TSS EMC (mg/l): 54.5

Total Site Area

Land Cover A Soils
(acres)

B Soils
(acres)

C Soils
(acres)

D Soils
(acres)

Total
(acres)

Forest/Open Space - Undisturbed, protected
forest/open space or reforested land

23.18 23.18

Managed Turf - disturbed, graded for yards or
other turf to be mowed/managed

57.4 57.4

Impervious Area (acres) 26.77

Total Area (acres) 107.35

Site Areas Routed to BMPs

Land Cover A Soils
(acres)

B Soils
(acres)

C Soils
(acres)

D Soils
(acres)

Total
(acres)

Forest/Open Space - Undisturbed, protected
forest/open space or reforested land

23.18 23.18

Managed Turf - disturbed, graded for yards or
other turf to be mowed/managed

57.4 57.4

Impervious Area (acres) 26.77

Total Area (acres) 107.35



Summary Information

Performance Goal Requirement

Performance goal volume retention requirement: 106892 ft3
Volume removed by BMPs towards performance goal: ft3
Percent volume removed towards performance goal %

Annual Volume and Pollutant Load Reductions

Post development annual runoff volume 93.6514 acre-ft
Annual runoff volume removed by BMPs: 0 acre-ft
Percent annual runoff volume removed: 0 %

Post development annual particulate P load: 42.03 lbs
Annual particulate P removed by BMPs: 32.58 lbs
Post development annual dissolved P load: 34.39 lbs
Annual dissolved P removed by BMPs: 0 lbs
Percent annual total phosphorus removed: 43 %

Post development annual TSS load: 13883 lbs
Annual TSS removed by BMPs: 10739 lbs
Percent annual TSS removed: 77 %

BMP Summary
Performance Goal Summary

BMP Name
BMP Volume

Capacity
(ft3)

Volume
Recieved

(ft3)

Volume
Retained

(ft3)

Volume
Outflow

(ft3)

Percent
Retained

(%)

Concept B Pond 0 106893 0 106893 0
BC-P2.6A 0 48435 0 48435 0
BC-P2.6B 0 55982 0 55982 0

Annual Volume Summary

BMP Name

Volume
From Direct
Watershed

(acre-ft)

Volume
From

Upstream
BMPs

(acre-ft)

Volume
Retained
(acre-ft)

Volume
outflow
(acre-ft)

Percent
Retained

(%)

Concept B Pond 39.9683 53.683 0 93.6513 0
BC-P2.6A 35.0811 0 0 35.0811 0
BC-P2.6B 18.602 35.0811 0 53.6831 0

Particulate Phosphorus Summary



BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Concept B Pond 17.94 6.92 15.41 9.45 62
BC-P2.6A 15.74 0 11.69 4.05 74
BC-P2.6B 8.35 4.05 5.48 6.92 44

Dissolved Phosphorus Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Concept B Pond 14.68 19.71 0 34.39 0
BC-P2.6A 12.88 0 0 12.88 0
BC-P2.6B 6.83 12.88 0 19.71 0

TSS Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Concept B Pond 5925 1936 4717 3144 60
BC-P2.6A 5200 0 4550 650 88
BC-P2.6B 2758 650 1472 1936 43

BMP Schematic





Project Information

Calculator Version: Version 2: June 2014
Project Name: Northwood Lake Water Quality Improvements - Concept C
User Name / Company Name: Stantec
Date: August 22, 2014
Project Description: Water quality pond in park

Site Information

Retention Requirement (inches): 1.1
Site's Zip Code: 55428
Annual Rainfall (inches): 30.5
Phosphorus EMC (mg/l): 0.3
TSS EMC (mg/l): 54.5

Total Site Area

Land Cover A Soils
(acres)

B Soils
(acres)

C Soils
(acres)

D Soils
(acres)

Total
(acres)

Forest/Open Space - Undisturbed, protected
forest/open space or reforested land

0

Managed Turf - disturbed, graded for yards or
other turf to be mowed/managed

13.57 13.57

Impervious Area (acres) 5.81

Total Area (acres) 19.38

Site Areas Routed to BMPs

Land Cover A Soils
(acres)

B Soils
(acres)

C Soils
(acres)

D Soils
(acres)

Total
(acres)

Forest/Open Space - Undisturbed, protected
forest/open space or reforested land

0

Managed Turf - disturbed, graded for yards or
other turf to be mowed/managed

13.57 13.57

Impervious Area (acres) 5.81

Total Area (acres) 19.38



Summary Information

Performance Goal Requirement

Performance goal volume retention requirement: 23199 ft3
Volume removed by BMPs towards performance goal: ft3
Percent volume removed towards performance goal %

Annual Volume and Pollutant Load Reductions

Post development annual runoff volume 20.3862 acre-ft
Annual runoff volume removed by BMPs: 0 acre-ft
Percent annual runoff volume removed: 0 %

Post development annual particulate P load: 9.15 lbs
Annual particulate P removed by BMPs: 5.67 lbs
Post development annual dissolved P load: 7.49 lbs
Annual dissolved P removed by BMPs: 0 lbs
Percent annual total phosphorus removed: 34 %

Post development annual TSS load: 3022 lbs
Annual TSS removed by BMPs: 1813 lbs
Percent annual TSS removed: 60 %

BMP Summary
Performance Goal Summary

BMP Name
BMP Volume

Capacity
(ft3)

Volume
Recieved

(ft3)

Volume
Retained

(ft3)

Volume
Outflow

(ft3)

Percent
Retained

(%)

Concept C Pond 0 23199 0 23199 0

Annual Volume Summary

BMP Name

Volume
From Direct
Watershed

(acre-ft)

Volume
From

Upstream
BMPs

(acre-ft)

Volume
Retained
(acre-ft)

Volume
outflow
(acre-ft)

Percent
Retained

(%)

Concept C Pond 20.3862 0 0 20.3862 0

Particulate Phosphorus Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Concept C Pond 9.15 0 5.67 3.48 62



Dissolved Phosphorus Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Concept C Pond 7.49 0 0 7.49 0

TSS Summary

BMP Name

Load From
Direct

Watershed
(lbs)

Load From
Upstream

BMPs
(lbs)

Load
Retained

(lbs)

Outflow
Load
(lbs)

Percent
Retained

(%)

Concept C Pond 3022 0 1813 1209 60

BMP Schematic
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Major
Drainage
Area ID

Stormwater Issue Issue Category Corrective Action Taken
Year

Completed

SC-A4
Channel erosion in Subdistrict

SC-A4.9
Water Quality,

Erosion
- Additional rate control provided in constructed
ponds SC-P4.3, SC-P4.9A and SC-P4.9B.

1998

- Cleaned deposited sediments out of channel
adjacent to railroad tracks.

1997
SC-A4

Insufficient water quality
treatment in District SC-A4

tributary to Upper Twin Lake
Water Quality

- Water quality treatment provided in constructed
ponds SC-P4.9A and SC-P4.9B.

1998

SC-A5

Insufficient water quality
treatment in District SC-A5

tributary to Memory Lake Pond
and Upper Twin Lake

Water Quality

- Excavated 1.5 acre-feet of wet ponding volume
within the CCI pond (SC-P5.14) and redirected
adjacent 33-inch trunk storm sewer into this pond
to provide water quality treatment.

1996

SC-A5
Excessive discharge rates out
of District SC-A5 discharging

to Crystal
Water Quantity

Excavated 10.6 acre-feet of flood storage volume
in the CCI pond (SC-P5.14).

1996

SC-A5
Local flooding at the

intersection of 45th and Xylon
Avenues

Water Quantity
- Rerouted storm sewer flows from 42nd and
Winnetka Avenues away from the trunk system
serving this intersection.

1999

SC-A6
Untreated stormwater runoff

discharge into a DNR
Protected Water (SC-P6.8)

Water Quality

- Excavated 1.4 acre-feet of wet ponding volume
in the Pet Hospital Pond (SC-P6.7) and 0.6 acre-
feet of wet ponding volume in the Collisys Site
Pond (SC-P6.19) to provide water quality
treatment prior to discharging to SC-P6.8.

2003

SC-A7

Untreated stormwater runoff
discharging into Victory Park
Pond, a DNR Protected Water

(SC-P7.3)

Water Quality
- Excavated 2.7 acre-feet of wet ponding volume
as part of the Victory Park Pond Improvements
project (SC-P7.7) at the inlets from Boone Avenue.

2005

- Rerouted 24-inch Boone Avenue storm sewer
flows from the south around this intersection to
free pipe capacity at the intersection.

2005

SC-A7

Local flooding at the
intersection of Boone Avenue

and East Research Center
Road

Water Quantity - Upsized the existing 36-inch trunk pipe to a 54-
inch trunk pipe in East Research Center Road at
the point at which the rerouted flows from Boone
Avenue tie into this system.

2005

BC-A1
Local rear-yard flooding east

of Independence Circle
Water Quantity

- Provided additional downstream pipe capacity
via 27” storm sewer in Independence Circle and
36” storm sewer to the south.

2004

BC-A2
Local flooding location for

properties adjacent to Hidden
Valley Park pond (BC-P2.2A)

Water Quantity
- Provided an additional 3.2 acre-feet of flood
storage within Hidden Valley Park pond (BC-
P2.2B-D)

2003

- Provided upstream rate control in the St. Josephs
Church regional pond (BC-P2.3) to control
discharge rates to this ravine.

2003
BC-A2

Ravine erosion in subdistrict
BC-A2.3, contributing

excessive Total Suspended
Solids load to Northwood Lake

Water Quality,
Erosion

- Constructed a 36-inch pipe low flow diversion
parallel to the ravine to protect the channel.

2003
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Major
Drainage
Area ID

Stormwater Issue Issue Category Corrective Action Taken
Year

Completed

BC-A2

Insufficient water quality
treatment of flows discharging

to Hidden Valley Park pond
(BC-P2.2A)

Water Quality

- Excavated an additional 1.4 acre-feet of wet
volume within a series of stormwater wetland cells
in Hidden Valley Park pond (BC-P2.2B-D)

 to provide
water quality treatment for the residential area
and grade school draining to this pond. In addition
to the wet volume benefit, increased biological
uptake by the wetland plantings is expected.

2002

- Provided a total of 5.8 acre-feet of flood storage
in the Gethsemane Cemetery pond (BC-P2.6A-B)

 to reduce the peak
discharge rates to Northwood Lake (BC-P2.5A).

1999

- Upsized the existing outlet for pond Northwood
Lake (BC-P2.5A) to a 3'x7’ box culvert.

1997
BC-A2

Local flooding location for
properties adjacent to

Northwood Lake (BC-P2.5A)
Water Quantity

- Upsized 36th Ave. N. pipe from 18” to 24”
between Flag Ave. N. and Ensign Ave. N.

2002

- Excavated 2.8 acre-feet of wet volume in pond
BC-P2.3 (St. Joseph's Church)

 to provide water quality treatment prior
to discharging to Northwood Lake (BC-P2.5A).

2005

- Excavated 1.7 acre-feet of wet volume in the 2-
cell pond BC-P2.6A-B

 and rerouted flows from Boone Avenue
into pond to provide water quality treatment prior
to discharging to Northwood Lake.

1999

- Excavated 1.0 acre-feet of wet volume within a
3-cell pond BC-P2.5B

  to provide water quality treatment prior
to discharging to Northwood Lake.

1999

BC-A2
Untreated stormwater runoff
discharging to Northwood

Lake (BC-P2.5A)
Water Quality

- Rerouted flows from Ensign Ave into St. Joseph’s
Church pond (BC-P2.3).

2003

- Re-aligned channel between Northwood Lake
(BC-P2.5A) and pond BC-P3.15A to improve
stability.

1997

- Provided a variety of plantings along the re-
aligned channel to improve slope stability, provide
a stream buffer, and improve wildlife habitat.

1997
BC-A3

Channel erosion between
Northwood Lake (BC-P2.5A)

and pond BC-P3.15A

Water Quality,
Erosion

- Re-aligned channel graded with stable grade and
gentle side slopes.

1997

BC-A3

Insufficient water quality
treatment prior to discharging
to Bassett Creek and Basset

Creek Park Pond

Water Quality
- Constructed water quality treatment cell BC-
P3.27 immediately southwest of the intersection
of 36th Ave N and the railroad.

1996

BC-A3
Local flooding in 36th Ave N
between Zealand Ave and

Yukon Ave
Water Quantity

-Increased storm sewer pipe size to 21” and
routed pipes along 36th Ave N rather than through
development south of 36th Ave N.

2002
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Major
Drainage
Area ID

Stormwater Issue Issue Category Corrective Action Taken
Year

Completed

- Constructed water quality treatment cell BC-
P3.15B (wet volume = 0.2 acre-feet), immediately
adjacent to the re-aligned channel between
Northwood Lake (BC-P2.5A) and BC-P3.15A.

1999

- Constructed water quality treatment cell BC-
P3.15D (wet volume = 0.03 acre-feet), adjacent to
the re-aligned channel between Northwood Lake
(BC-P2.5A) and BC-P3.15.

2002BC-A3
Untreated stormwater runoff

discharging to pond
BC-P3.15A

Water Quality

- Rerouted untreated upstream flows from
Northwood Parkway (east of Boone Avenue) into
the excavated water quality treatment cell (0.4
acre-feet of wet volume) BC-P3.15E.

1999

6.2 EXISTING STORMWATER MANAGEMENT ISSUES AND POSSIBLE CORRECTIVE ACTIONS

The following list of items presented in Table 6.2 represent current stormwater management issues or concerns
as identified by the documents included in Section 4 of this plan. It is not the intent of this list to include all of
the current stormwater management issues identified in the watershed documents in Section 4, only those
issues with a possibly corrective action that directly affects the City. The implementation of the possible
corrective actions will be addressed in the Implementation Section (Section 8).

Table 6.2 - Current Stormwater Management Issues and Possible Corrective Actions19

Major
Drainage
Area ID

Stormwater Issue
Issue

Category
Issue

Identified by:
Possible Corrective Actions

- Pursue golf course fertilizer management education.
- Install wetland plantings in pond SC-P1.1A to increase
biological uptake.
- Conduct waterfowl management (shoreline plantings).
- Provide public education regarding stormwater quality,
including proper fertilizer application and the disposal of
yard and pet waste.

SC-A1
Degraded water quality within

Meadow Lake (SC-P1.1)
Water
Quality

City,
SCWMC-

WMP

- Cooperate with the SCWMC to address the nutrient
load allocation requirements to be included in the future
TMDL Implementation plan.

SC-A1
Flooding issues adjacent to Bass

Creek.
Water

Quantity
City

- Investigate home low opening elevations adjacent to
Bass Creek to identify potential flooding issues.

SC-A2
Insufficient water quality treatment

in Major Drainage Area SC-A2
tributary to Upper Twin Lake

Water
Quality

City
- Look for opportunities to construct water quality BMPs
in the area tributary to the basin adjacent to 60th and
Quebec Avenues (SC-P2.6) tributary to Upper Twin Lake.

19 This stormwater management issues list only includes those issues directly affecting the City of New Hope, as identified by any of the
documents listed in Section 4, and is not meant to incorporate all of the stormwater management issues identified in the documents in
Section 4.
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Major
Drainage
Area ID

Stormwater Issue
Issue

Category
Issue

Identified by:
Possible Corrective Actions

- Reroute storm sewer flows from Winnetka Avenue to
the west end of Wincrest pond (SC-P3.4), to maximize
inflow residence time.

SC-A3
Insufficient water quality treatment

in the Wincrest pond (SC-P3.4)
tributary to Upper Twin Lake

Water
Quality

City
- Excavate additional wet ponding volume in the
Wincrest pond (SC-P3.4) to improve water quality
treatment efficiency.

SC-A3
Insufficient trunk storm sewer
capacity along Bass Lake Road

Water
Quantity

City
- Provide additional pipe capacity in coordination with
the City of Crystal.

SC-A3
Possible flooding issues in the

apartments adjacent to the Village
Golf Course pond (SC-P3.2)

Water
Quantity

City
- As redevelopment occurs in this area, investigate
potential local flooding issues and address as necessary.

- Expand flood storage and restrict discharge out of the
45th Avenue pond (SC-P5.12).

SC-A5
Excessive discharge rates out of

District SC-A5 discharging to Crystal
Water

Quantity
City

- Provide additional flood storage in Sunnyside Park (SC-
A5.19 and SC-A5.21).

SC-A5
Local flooding at the intersection of

45th and Xylon Avenues
Water

Quantity
City

- Provide additional trunk storm sewer capacity in 45th

Avenue upstream of the 45th Avenue pond (SC-P5.12).

SC-A5
Local drainage problems at the

apartments south of Fred Sims Park
Water

Quantity
City

- A part of improvements to Fred Sims Park, investigate
existing drainage issues in the apartments to the south.
- Provide additional downstream trunk pipe capacity, see
the 42nd Ave flood study.

SC-A5
Local flooding at the 42nd Avenue

low point at the railroad underpass
Water

Quantity

City,
SCWMC-

WMP

- Reroute local storm sewer flows along 42nd Avenues at
Winnetka Avenue, Quebec Avenue, Nevada Avenue, and
Oregon Avenue away from the trunk system serving this
intersection, see the 42nd Ave flood study.
- Excavate wet ponding volume in the 45th Avenue pond
(SC-P5.12).

SC-A5
Insufficient water quality treatment

in District SC-A5 tributary to
Memory Pond

Water
Quality

City
- Provide appropriate water quality BMPs in Sunnyside
Park (SC-A5.19 and SC-A5.21).

SC-A6
Untreated stormwater runoff

discharge into DNR Protected Water
wetland SC-P6.6A

Water
Quality

City
- Excavate wet ponding volume at the wetland inlets
adjacent to Erickson Drive (SC-P6.6B).

SC-A6
Untreated stormwater runoff

discharge into DNR Protected Water
wetland SC-P6.8

Water
Quality

City - Construct ponds SC-P6.14 and SC-P6.16.

- Provide habitat restoration including vegetation
management and diversification, and excavation.SC-A6

Degraded wetland habitat in DNR
Protected Water wetlands SC-P6.6A

and SC-P6.8

Water
Quality

City
- Public education regarding protecting wetland habitat.
- Lower the overland EOF from this intersection, see 47th

and Flag Avenues flood study.
- Minimize upstream catch basin bypass.SC-A6

Local flooding at the intersection of
47th and Flag Avenues North

Water
Quantity

City
- Provide additional downstream trunk pipe capacity in
Flag Avenue.
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Major
Drainage
Area ID

Stormwater Issue
Issue

Category
Issue

Identified by:
Possible Corrective Actions

- Public education to include proper fertilizer application
and the disposal of yard and pet waste.SC-A7

Insufficient water quality treatment
in subdistrict SC-A7.4 and SC-A7.5

tributary to Bass Creek

Water
Quality

City
- Focus frequent street sweeping efforts in area.

SC-A7
Local flooding at the intersection of
Boone Ave and E Research Cntr Rd

Water
Quantity

City
- Provide additional trunk pipe capacity immediately
downstream of the intersection.

SC-A1-A7

Increased impervious surface as
watershed becomes fully developed

will increase the duration and
frequency of bank full conditions and
should be addressed and monitored

Water
Quantity

SCWMC-
WMP

-Encourage the reduction of impervious surface by
promoting low impact development principles and
strategies for new development and redevelopment
projects.

- New development or redevelopment projects shall not
increase the existing 100-year peak rate from the site.

SC-A1-A7

Standards that have prevented
flooding potential as the Shingle
Creek watershed has developed

should be continued or enhanced as
development is completed

Water
Quantity

SCWMC-
WMP - Seek opportunities to provide additional rate control to

reduce the 100-year peak discharge rate from New
Hope.
- Improvement projects or management strategies shall
not increase the 100-year elevation of Shingle Creek nor
its tributaries or floodplain storage areas.
- Any fill that impacts flood storage in wetlands or
floodplains shall be mitigated with compensating
storage within the same subreach or reach.
- Enact and enforce standards specifying buffer
maintenance adjacent to Shingle Creek and its
tributaries.
-Work with the SCWMC to develop a Shingle Creek
Management Plan.

SC-A1-A7
Water quality and stability of Shingle

Creek should be improved
Water
Quality

SCWMC-
Shingle Creek

Corridor
Study, WMP

-Construct or encourage the construction of streambank
stabilization and habitat restoration projects.
- Calibrate salt spreaders annually.
- Use the Road Weather Information Service and other
sensors to improve salt application decisions.
- Evaluate new technologies on an annual basis, such as
prewetting and anti-icing as equipment needs
replacement.
- Investigate and adopt new salt products, such as Clear
Lane, where feasible and cost effective.
-Maintain good housekeeping practices associated with
the handling of road salt to minimize the potential for
wash-off.
- Provide operator training.
- Stockpile snow away from sensitive areas.
- Sweep City streets in late winter to remove as much
residual salt as possible.

SC-A1-A7
Excessive chloride levels in Shingle

Creek
Water
Quality

Shingle Creek
Chloride
TMDL

-Track and report activities in annual NPDES report,
provide a copy to the Commission.
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Major
Drainage
Area ID

Stormwater Issue
Issue

Category

Issue
Identified

by:
Possible Corrective Actions

SC-A1-
A7

General water resource water
quality degradation

Water
Quality

SCWMC-
WMP

-Work with SCWMC to develop management plans for
affected water resources.
-Work with SCWMC to develop a Twin Lake Management
Plan.SC-A1-

A7

Water quality in Twin Lake,
especially Upper Twin Lake should

be improved

Water
Quality

SCWMC-
WMP -Promote good housekeeping practices amongst property

owners in Twin Lake subwatershed.
- Wetland mitigation should be provided within the same
subwatershed.
-Prioritize wetlands and complete wetland functions and
values assessment.
-Establish buffer strip requirements adjacent to wetlands
and watercourses.

SC-A1-
A7

Wetland protection and restoration
Water
Quality

SCWMC-
WMP

-Identify wetland restoration possibilities and construct or
encourage the construction of restoration projects.
- Construct appropriate water quality BMP(s) in Jaycee Park
(BC-A1.2).
- Excavate wet ponding volume in Northwood Park (BC-
P2.5C) - BCWMC WMP ID# NB-29A-B.
- Require wet detention, or other techniques that provide
equal degrees of treatment, for all new or redeveloped
properties, where applicable.
- Provide public education to residents and lake users on
practices that would reduce pollutants.
- Enforce City ordinances regarding disposal of litter, yard
waste, and animal waste.
- Place additional garbage cans adjacent to waterbodies to
provide more convenience for disposal of garbage.
- Promote stormwater retention and runoff volume reduction
(e.g. reduced impervious surfaces) where feasible.
- Encourage vegetated buffer strips between maintained
lawns and waterbodies.

BC-A1-
A4

Insufficient water quality treatment
tributary to and degraded water

quality in Medicine Lake, Northwood
Lake (BC-P2.5), and Bassett Creek

and Bassett Creek Park Pond

Water
Quality

City,
BCWMC-

WMP

- Excavate bottom sediment to remove a nutrient source.

BC-A2
Local flooding location for properties

adjacent to pond BC-P2.2A
(Hidden Valley Park pond)

Water
Quantity

City
- Increase the downstream pipe capacity in Boone Avenue
out of pond BC-P2.2A.

BC-A3
Untreated stormwater runoff

discharging to pond BC-P3.15A
Water

Quantity
City - Excavate wet ponding volume in pond BC-P3.15C.

BC-A4
Local flooding at the low point east
of Winnetka Avenue on Terra Linda

Drive

Water
Quantity

City
- Lower and/or widen the existing overland overflow from
both Terra Linda Drive and Medicine Lake Road, see the
Terra Linda flood study.

BC-A4
Local flooding at the low point at
the intersection of Medicine Lake
Road and Rhode Island Avenue

Water
Quantity

City
- Work with the City of Golden Valley to provide additional
downstream trunk pipe capacity in Rhode Island Avenue.

cwlong
Highlight

cwlong
Highlight


	Figures 3-9.pdf
	Figure 3 - Concept A
	Figure 4 - Concept B
	Figure 5 - Concept C
	Figure 6 - Concept A Imp Details
	Figure 7 - Concept A Imp Details
	Figure 8 - Concept B Imp Details
	Figure 9 - Concept C Imp Details

	Appendix C.pdf
	MIDs Calculation Memo
	MIDS Calculator Results_Concept A
	MIDS Calculator Results_Concept B
	MIDS Calculator Results_Concept C
	Northwood PondNET 082214




