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BCWRD Agenda 
December, 2023 

 

 
BURLEIGH COUNTY WATER RESOURCE DISTRICT AGENDA 

Wednesday, December 13, 2023 at 8:00 am 
Tom Baker Room, 221 N. 5th Street Bismarck 

 

8:00 a.m. – Call to Order 

 Roll Call (Reep, Landenberger, Palm, Smith, Binegar):  

 Approval of 11/08/2023 Minutes:  ............................................................................................................. 3‐5 

 Amendments and Approval of Agenda: 

 Comments from Members of the Public: (For Items Not on the agenda): 

 McDowell Dam (Binegar/Landenberger): 
o Facility Update and Presentation – Power Point (BPRD/HEI) 
o Supplemental Water Supply  

 Easement Acquisition and Status Map 
 Landowner/BCHD (old Hwy #10) Easements  

o Budget Items 
 2023 – 2 paddle boats ($8,000) 
 2024 – Chip Seal ($60,000) 

 

 Financial Reports (Reep): 
o Balance Sheet 11/30/2023  .......................................................................................................... 6‐7 
o P&L 11/30/2023  .......................................................................................................................... 8‐9 
o Property Insurance Policy Changes  
o Bravera Pledged Securities 

 

 Drainage Permits/Complaints/Issues: Open (Palm): 

 Drainage Permits/Complaints/Issues: Closed (Palm):  
o 7232 Signal St – Schaff (Notice and Order) – Resolution Pending (2024) 

 

 Projects: 
o Sibley Island (Gunsch\Reep): 

 Preliminary Engineering Report – (Draft still being prepared) 

 Special Meeting to accept PER and request DWR/SWC final design funding 

 December 24, 2023 Subcommittee Deadline (SWC Meeting – Feb 8, 2023) 
 Economic Assessment – DWR  (revisions completed verification to DWR) 
 Sibley Island Information Letter – Sent (no responses) 
 Public Comments  

o Hoge Island Stabilization (Binegar): 
 Bolhman Trenching – Construction Progress (Travis Johnson) 
 Reimbursement Resolution – Bonding (Bliss) .............................................................. 10‐11 
 Partial Payment #1 

 Rock Placement near completion ......................................................................... 12‐14 

 Clean up and seeding – Spring 2024 

 Expense Review and Status (Section 32, and Special Assessment District) ............... 15 
o SWC Cost share request (Partial) – January 2024 

 Issuance of Bonds 
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 Other Old Business: 

o Burleigh County WRD Assessment District Projects  
 Highway Dept O&M Agreements (draft updates to BCHD‐Pending) 
 Annual project inspections – November 2023 (Pending) 
 Missouri River Joint Board Update 

o Policy Manual (No Update) 
o 149th Avenue Outfall Restoration (BCHD – Casey Einrem) 

 

 New Business 
o North Dakota Water Users Meeting – Dec 5‐Dec 8th 
o 2024 Proposed Meeting Dates ............................................................................................................... 16 
o Tree Top 2nd Addition – NDDOT Permit To Drain ............................................................................ 17‐155 
o Watercourse Definition (Manager Reep) ............................................................................................. 156 
o BCWRD Board Appointment 

 

 Correspondence or Document Information: 
o Temporary Water Permit – Carvell ...............................................................................................157‐158 
o Plats & SWMP’s – Not included due to size…Available on request.   

 Hartmann Subdivision Final Plat 
 Misty Waters Second Replat 
 Braunagel Subdivision Final Plat 
 Silver Ranch Third Addition First Replat 

 

 Approval of Bills ($469,905.21) ................................................................................................................. 159 

 Detailed Bills  ...............................................................................................................................................160‐252 

 Next Meeting: Wednesday, January 10, 2024, 8:00 AM, Tom Baker Room  

 Adjourn  

 
 
Note:  Bold Items Require Board Action 
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BCWRD Meeting Minutes 
November 8, 2023 

Draft – Not Approved Yet 
Agenda Items Discussion Board Action Responsible 

Party(s) 
Due Date 

 

BCWRD Meeting Minutes 
11/8/2023 

Page 1 of 3 
 

Present:  James Landenberger; Dennis Reep; Roger Smith; Randy Binegar; Cory Palm; Jerry Woodcox, Burleigh County Commissioner; Michael Gunsch & Travis Johnson, 
Houston Engineering; Dave Bliss, Bliss Law Firm, and Lenora Reidman, Fronteer Professional Services 
Others Present:  Mitch Flanagan, Burleigh County Planning and Zoning. 
 
Chairman Landenberger called the meeting to order at 8:00 am. Roll call was taken and a quorum was declared. 
 Discussion Action Taken Responsible 

Party(s) 
Due Date 

Approval of 10/11/2023 
and 10/19/2023 Minutes 

One small change – start time of 10/19 meeting says 8pm 
instead of 8am. Wendy will correct 
 

Mgr. Reep motions to approve 10/11/2023 and 
10/19/2023 minutes as amended, Mgr. Palm 
seconds.  Carried by voice vote

  

Amendments and 
Approval of Agenda 

Add EAE Meeting in Linton to old business, add Project out 
near McKenzie to new business (Arnold Burian Wetland 
Restoration) 

Mgr. Binegar motions to approve agenda as 
amended, Mgr. Smith seconds. Carried by voice 
vote.

  

Comments from Members 
of the Pubic 

None    

McDowell Dam     

Facility Update No Updates    

Supplemental Water 
Supply 

 

Discussions are still ongoing. Downstream easements are pretty 
much secured. Process is a little bogged down at the present 
time. If easements are unsuccessful then we could still fall back 
on eminent domain.  
Some discussion was had about a way to make the public more 
aware of what is being done. Possibly a presentation at our next 
meeting in December. 

   

Financial Reports   
     Balance Sheet None noted. Mgr. Reep motion to approve balance sheet; 

Mgr. Smith second.  Motion passed by 
unanimous roll call vote. 

  

     Profit & Loss None Noted Mgr. Reep motion to approve profit & loss; Mgr. 
Palm second.  Motion passed by unanimous roll 
call vote. 

  

Property Insurance 
Policy Changes 

No Discussion    
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Due Date 

 

BCWRD Meeting Minutes 
11/8/2023 
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Drainage 
Permits/Complaints/ 
Issues:  Open 

7232 Signal St – Schaff – This letter has gone out Mgr. Palm will 
follow up. He requests that we close this complaint. Trees have 
until spring to be moved. 

   

     
Drainage 
Permits/Complaints/ 
Issues: Closed 

None    

   
Projects   
   
     Sibley Island   

 An information letter will be shared with landowners. 
Preliminary engineering report should be completed Dec/Jan 
with the voting process to follow. Deadline to be put on the 
state Water Commissions agenda for February’s meeting is 
December 24th. There was an offer letter presented on the 
easement. We are waiting for a reply.

   

    Hoge Island   
DWR/USACE Regulatory 

permitting discussions 
Permit is secured     

Bid opening Bid Tab is in agenda book  
Bohlman Trenching Project has been awarded to Bohlman Trenching. A few 

contract documents are still in the process of being completed. 
Equipment could be moved as early as next week as he is 
completing another project now.  
 
Discussions have been had with Nat Strutz as to a location for 
access.  
 
Easements will need to be redone to be set outside of 
residences and property pins will be reset. 
 
Some discussion was had about how to fund. Dave Bliss and 
Michael Gunsch will look into our options.

   

   
Other Old Business   
Highway Dept O&M             
Agreements 

    

     Policy Manual No Updates  
EAE Meeting No Updates    
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Agenda Items Discussion Board Action Responsible 
Party(s) 

Due Date 

 

BCWRD Meeting Minutes 
11/8/2023 

Page 3 of 3 

 Educate, Advocate, Engage meetings were held in various 
locations. Mgr. Smith gave an update on the one held in Linton. 
No new director was found, so Ken Royse will continue on 
from afar. More discussion on additional funding requests will 
be forthcoming, possibly at December’s meeting.

   

New Business   
Upper Missouri Water 
Association Conference 

    

USACE Fall Annual 
Operating Plan Meeting 

Mgr. Reep attended along with 2 other board members from 
ND. 2024 conference will be in Western MT 

   

Stutsman County Project ND has very wet soil which could lead to some flooding. 
Operation of reservoirs should be standard going forward. 
A release test is to be done at Fort Peck Dam next year for 
environmental reasons. 
Houston will provided a copy of the report to the board.

   

Legislative Update Crystal Springs Bible Camp is continually impacted by 
flooding. They would like a pumping system going along the 
railroad track and eventually empty into Long Lake. Long Lake 
is a wildlife refuge and flows into Apple Creek. Discussions are 
ongoing with all parties impacted.

   

Surface Drain Permit 
Application No. 6253 

There was some discussion about water issues during special 
session. Although there is still a requirement to be part of a 
water board, there is no requirement to assign mil levee.

   

McKenzie County Project Informational purposes only. Question was if this would impact 
the Sibley Island project. Houston states that they are placing 
fill only and it will not impact the project.

   

Correspondence or 
Document Information 

New Project in McKenzie County for Arnold Burian Wetland 
Restoration. Based on the maps it seems that there will be some 
spillage into another landowner’s property. BCW believes a 
comment needs to be made regarding this. Mgr. Reep will draft 
this comment. 

   

 Plats received are listed  
Approval of Bills   
Next Meeting Bills and payroll were presented totaling $64,619.58 

 
Mgr. Reep motions to approve payment of bills. 
Mr. Binegar 2nd. Motion passed by unanimous 
roll call vote. 

  

 The next meeting date is December 13, 2023 at 8:00 AM in the 
Tom Baker Room. 

   

With no further business the meeting adjourned at 9:18 a.m. 
Wendy Egli, BCWRD Admin. Secretary  
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Nov 30, 23

ASSETS
Current Assets

Checking/Savings
Bravera Bank Center Checking

General Funds 2,033,814.81
O & M Funds

Brookfield O&M -2,591.17
Burnt Creek O&M 78,695.17
Country Creek 3rd O&M 221.57
Fox Island O&M 15,547.22

Total O & M Funds 91,872.79

Special Assessment Districts
Apple Valley Special Assessment 3,545.87
Fox Island Special Assessment 25,688.47
MRCC Special Assessment 9,476.82

Total Special Assessment Districts 38,711.16

Total Bravera Bank Center Checking 2,164,398.76

Designated Reserve Funds
Aero Club Rent 13.00
Apple Valley 19,000.00
Apple Valley Spec. Assessment 12,626.81
Brookfield Estates 2,377.34
Burnt Creek 115,000.00
Emergency Fund 265,037.13
Hay Creek Watershed 100,000.00
McDowell Dam (Buffer Zone) 80,000.00
McDowell Dam Capital Improvemen 60,000.00
McDowell Dam Fresh Water Intake 410,000.00
McDowell Rent 10,609.00
Missouri River Bank Stabilizati 124,906.33
Sibley Island 500,000.00
Designated Reserve Funds - Other 674.76

Total Designated Reserve Funds 1,700,244.37

Total Checking/Savings 3,864,643.13

Other Current Assets
11010 · Taxes Receivable 492.18

Total Other Current Assets 492.18

Total Current Assets 3,865,135.31

Fixed Assets
15005 · Land 112,481.50
15010 · Infrastructure 6,679,991.93
15015 · Land Improvements 1,810,033.62
15020 · Buildings 187,659.68
15025 · Office Furniture & Equipment 162,206.58
15051 · Acc Depr - Infrastructure -230,788.13
15052 · Acc Depr - Land Improvements -989,289.34
15053 · Acc Depr - Building -151,017.71
15054 · Acc Depr - Office Furn & Equip -114,986.82

Total Fixed Assets 7,466,291.31

TOTAL ASSETS 11,331,426.62

LIABILITIES & EQUITY
Liabilities

Current Liabilities
Accounts Payable

20000 · Accounts Payable 79,273.48

10:33 AM Burleigh County Water Resource District (BCWRD)
12/08/23 Balance Sheet
Accrual Basis As of November 30, 2023
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Nov 30, 23

Total Accounts Payable 79,273.48

Other Current Liabilities
24000 · Payroll Liabilities 1,061.63

Total Other Current Liabilities 1,061.63

Total Current Liabilities 80,335.11

Long Term Liabilities
23200 · Rehab Apple Valley Waste Water 130,000.00
237 · Burnt Creek Floodway 250,000.00
23800 · Missouri River Correctional Cen 260,000.00
23900 · Fox Island Improvement 1,210,000.00
25000 · Bond Discount -26,477.50

Total Long Term Liabilities 1,823,522.50

Total Liabilities 1,903,857.61

Equity
32000 · Retained Earnings 9,014,347.76
Net Income 413,221.25

Total Equity 9,427,569.01

TOTAL LIABILITIES & EQUITY 11,331,426.62

10:33 AM Burleigh County Water Resource District (BCWRD)
12/08/23 Balance Sheet
Accrual Basis As of November 30, 2023
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 10:36 AM
 12/08/23
 Accrual Basis

 Burleigh County Water Resource District (BCWRD)
 Profit & Loss by Class
 January through November 2023

TOTAL - General Apple Valley  Brookfield Est. Burnt Creek Floodway Country Ridge/Creek  Fox Island  Hoge Island McDowell Dam Missouri River Gen. MRCC Sibley Island TOTAL

Income
31110 · Real Estate Tax 885,964.74 885,964.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 885,964.74

31810 · In Lieu of Tax 444.86 444.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 444.86

36110 · Interest 346.67 346.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 346.67

36210 · McDowell Dam Recreation Income 22,609.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22,609.57 0.00 0.00 0.00 22,609.57

43610 · State Aid Distribution 46,428.06 46,428.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46,428.06

43810 · Reimbursements 246,942.20 1,140.52 13,555.51 0.00 35,900.83 0.00 112,753.66 0.00 17,721.60 0.00 31,247.53 34,622.55 246,942.20

Total Income 1,202,736.10 934,324.85 13,555.51 0.00 35,900.83 0.00 112,753.66 0.00 40,331.17 0.00 31,247.53 34,622.55 1,202,736.10

Gross Profit 1,202,736.10 934,324.85 13,555.51 0.00 35,900.83 0.00 112,753.66 0.00 40,331.17 0.00 31,247.53 34,622.55 1,202,736.10

Expense
111 · Payroll Expenses

111A · Payroll Taxes 2,025.64 2,025.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2,025.64

111B · Workforce Safety & Insurance 250.00 250.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 250.00

111 · Payroll Expenses - Other 25,818.75 25,818.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25,818.75

Total 111 · Payroll Expenses 28,094.39 28,094.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28,094.39

113 · Accounting & Contract Services 24,296.25 24,296.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24,296.25

114 · Audit 9,896.09 9,896.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9,896.09

312 · Legal Fees 15,870.95 15,870.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15,870.95

315 · Engineering Administration 15,737.50 15,385.00 0.00 0.00 0.00 352.50 0.00 0.00 0.00 0.00 0.00 0.00 15,737.50

328 · Liability Insurance 5,425.00 5,425.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5,425.00

376 · Dues & Publications 3,275.00 3,275.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3,275.00

411 · Office Expense 1,846.67 1,846.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,846.67

50913 · Interest Expense 33,730.00 0.00 3,500.00 0.00 7,050.00 0.00 16,367.50 0.00 0.00 0.00 6,812.50 0.00 33,730.00

904 · McDowell Dam 255,420.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 255,420.39 0.00 0.00 0.00 255,420.39

905 · McDowell Dam-Capital Improvemen 93,858.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 93,858.01 0.00 0.00 0.00 93,858.01

910 · Projects
Administration 3,620.00 0.00 700.00 0.00 1,095.00 0.00 730.00 0.00 0.00 0.00 1,095.00 0.00 3,620.00

Legal Fees 19,250.10 0.00 0.00 0.00 0.00 0.00 0.00 11,807.90 2,783.50 0.00 0.00 4,658.70 19,250.10

O&M 2,244.62 0.00 0.00 2,064.87 0.00 179.75 0.00 0.00 0.00 0.00 0.00 0.00 2,244.62

Total 910 · Projects 25,114.72 0.00 700.00 2,064.87 1,095.00 179.75 730.00 11,807.90 2,783.50 0.00 1,095.00 4,658.70 25,114.72

934 · Missouri River Bank Stabilizati 4,449.48 0.00 0.00 0.00 0.00 0.00 0.00 4,449.48 0.00 0.00 0.00 0.00 4,449.48

937 · Design/Special Assessment 234,454.80 715.00 0.00 0.00 0.00 949.00 98.00 119,954.43 0.00 50,882.00 0.00 61,856.37 234,454.80

940 · Operations & Maintenances
940A · Burnt Creek Watershed 1,046.25 0.00 0.00 0.00 1,046.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,046.25

940 · Operations & Maintenances - Other 13,327.10 1,967.50 0.00 1,820.00 9,539.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13,327.10

Total 940 · Operations & Maintenances 14,373.35 1,967.50 0.00 1,820.00 10,585.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14,373.35

941 · Stream Gages 6,000.00 6,000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6,000.00

960 · Drainage Complaints 17,672.25 17,672.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17,672.25

Total Expense 789,514.85 130,444.10 4,200.00 3,884.87 18,730.85 1,481.25 17,195.50 136,211.81 352,061.90 50,882.00 7,907.50 66,515.07 789,514.85
Net Income 413,221.25 803,880.75 9,355.51 -3,884.87 17,169.98 -1,481.25 95,558.16 -136,211.81 -311,730.73 -50,882.00 23,340.03 -31,892.52 413,221.25
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Jan - Nov 23 Budget $ Over Budget

Income
31110 · Real Estate Tax 885,964.74 1,014,125.00 -128,160.26
31810 · In Lieu of Tax 444.86 1,000.00 -555.14
33620 · Homestead Credit 0.00 6,000.00 -6,000.00
36110 · Interest 346.67 200.00 146.67
36210 · McDowell Dam Recreation Income 22,609.57 26,500.00 -3,890.43
36215 · McDowell Dam Land Lease 0.00 3,200.00 -3,200.00
43610 · State Aid Distribution 46,428.06 36,000.00 10,428.06
43810 · Reimbursements 246,942.20

46910 · Misc Revenue 0.00 500.00 -500.00

Total Income 1,202,736.10 1,087,525.00 115,211.10

Gross Profit 1,202,736.10 1,087,525.00 115,211.10

Expense
111 · Payroll Expenses

111A · Payroll Taxes 2,025.64 3,000.00 -974.36
111B · Workforce Safety & Insurance 250.00
111 · Payroll Expenses - Other 25,818.75 30,000.00 -4,181.25

Total 111 · Payroll Expenses 28,094.39 33,000.00 -4,905.61

113 · Accounting & Contract Services 24,296.25 32,000.00 -7,703.75
114 · Audit 9,896.09 11,000.00 -1,103.91
312 · Legal Fees 15,870.95 24,000.00 -8,129.05

315 · Engineering Administration 15,737.50 24,000.00 -8,262.50

328 · Liability Insurance 5,425.00 5,000.00 425.00
341 · Travel 0.00 2,000.00 -2,000.00
376 · Dues & Publications 3,275.00 5,000.00 -1,725.00
411 · Office Expense 1,846.67 3,000.00 -1,153.33

50913 · Interest Expense 33,730.00
904 · McDowell Dam 255,420.39 300,000.00 -44,579.61

905 · McDowell Dam-Capital Improvemen
905-A · Fresh Water Intake 0.00 22,525.00 -22,525.00
905 · McDowell Dam-Capital Improvemen - Other 93,858.01 20,000.00 73,858.01

Total 905 · McDowell Dam-Capital Improvemen 93,858.01 42,525.00 51,333.01

910 · Projects
Administration 3,620.00
Legal Fees 19,250.10
O&M 2,244.62
910 · Projects - Other 0.00 320,000.00 -320,000.00

Total 910 · Projects 25,114.72 320,000.00 -294,885.28

911 · Misc 0.00 2,500.00 -2,500.00
920 · Continuing Education 0.00 2,500.00 -2,500.00
933 · Missouri River General Services 0.00 15,000.00 -15,000.00

934 · Missouri River Bank Stabilizati 4,449.48
937 · Design/Special Assessment 234,454.80 200,000.00 34,454.80

940 · Operations & Maintenances
940A · Burnt Creek Watershed 1,046.25

940 · Operations & Maintenances - Other 13,327.10 20,000.00 -6,672.90

Total 940 · Operations & Maintenances 14,373.35 20,000.00 -5,626.65

941 · Stream Gages 6,000.00 6,000.00 0.00

960 · Drainage Complaints 17,672.25 20,000.00 -2,327.75

970 · Storm Water Management Plans 0.00 20,000.00 -20,000.00

Total Expense 789,514.85 1,087,525.00 -298,010.15

Net Income 413,221.25 0.00 413,221.25

10:35 AM Burleigh County Water Resource District (BCWRD)
12/08/23 Profit & Loss Budget vs. Actual
Accrual Basis January through November 2023
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RESOLUTION OF BURLEIGH COUNTY WATER RESOURCE DISTRICT  
RELATING TO THE ISSUANCE OF BONDS AND 

THE REIMBURSEMENT OF CERTAIN EXPENDITURES 
 

BE IT RESOLVED by the Water Resource Board of Burleigh County Water Resource 
District (the "District") as follows: 
 

Section 1. RECITALS. 
 

(a) Treasury Regulation Section 1.150-2 (the "Regulations") restricts the use of tax-
exempt bond proceeds to reimburse the District for project expenditures made by the District prior 
to the date of issuance of such bonds. 
 

(b) The Regulations generally require that (i) the District declare its official intent to 
reimburse itself for prior expenditures from the proceeds of a subsequent issue of tax-exempt 
bonds no later than 60 days after making such expenditures, (ii) the bonds be issued within 18 
months after making an expenditure or within 18 months after the project is placed in service, but 
in no event more than three years after the date the original expenditure was made, and (iii) the 
expenditure be either a capital expenditure or a cost of issuance of the bonds. 
 

(c) The District plans to construct the Hogue Island Bank Stabilization project 
consisting of placing rock rip rap bank stabilization measures along the Missouri River, otherwise 
documented in the Special Assessment District as Lot 3&4A, 3A&4, 5, 6, 7, 8, and 9, Block 1 
Island Park Estates, Burleigh County, North Dakota. The total costs of the improvements to be 
paid by the District are estimated to be approximately $500,000. The District desires to comply 
with the Regulations in order to preserve the option of the District to be reimbursed for certain 
expenditures from the proceeds of tax-exempt bonds. The District currently expects to pay a 
portion of the costs from funds on hand until the District can be reimbursed for such expenditure 
from the proceeds of bonds. 
 

Section 2. OFFICIAL   INTENT   DECLARATION.  The District reasonably 
expects to be reimbursed for all or part of t expenditures made for the construction of the project 
from the proceeds of bonds to be issued by the District. The maximum principal amount of such 
bonds or other obligations which may be issued for such purposes in the aggregate is 
approximately $500,000. 

 
Dated:  December 13, 2023. 

 
BURLEIGH COUNTY 
WATER RESOURCE DISTRICT Attest: 
 
 
_____________________________ _________________________ 
Chairman, Water Resource Board Secretary 
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The governing body of the District acted on the foregoing resolution at a properly noticed meeting 
held in Bismarck, North Dakota, on December 13, 2023, with the motion for adoption made by 
___________________ and seconded by __________________, and the roll call vote on the 
motion was as follows: 

"Aye"  ________________________________________________________________________ 

"Nay"  ________________________________________________________________________ 

Absent  _______________________________________________________________________ 
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1

bcwrd@midco.net

From: Michael Gunsch <mgunsch@houstoneng.com>
Sent: Tuesday, December 05, 2023 11:25 AM
To: Travis Johnson; Fridgen, Patrick M. <; Aaron J. Carranza (acarranza@nd.gov); Heiser, Gerald R. 

(gheiser@nd.gov); John Paczkowski; 'Erhardt, Toni R CIV USARMY CENWO (US)'; Cory Palm; David 
Bliss; Dennis Reep; James Landenberger; Jerry Woodcox, Commissioner; Nic Cullen; Randy Binegar; 
rsmithbcwrd@gmail.com; Secretary (bcwrd@midco.net); David Bohlman 
(bohlmantrenching@yahoo.com)

Subject: RE: Hogue Island Property Owners - Construction Update (Agency) 12-5-2023

Importance: High

Good Morning 
  
This is a separate update related to the Section 32 project revetments. 
  
Things are going well; however, it was determined that Hardpoint #5 was in far worse condition than 
expected. 
  
The north side had failed exposing the tires, and the thought was to simply cap over them. 
Subsequently, we way underestimated the amount of rock this required considering the now vertical slope 
and deeper area on the north lower toe. 
  
Do not have the final numbers yet, but the 50 tons is potentially going to be in the “hundreds” of tons to 
rehabilitate this structure. 
We are tracking the loads that are placed in this location. 
  
History has it that this is the original site for Peter Hogue’s irrigation intake, so he was the source for the tires 
in this location. 
Interesting that the USACE included and incorporated it as a Hardpoint. 
  
Any questions let me know.  The BCWRD will be making the first progress payment next week. 
After that we will being the internal accounting process to assign the cost for rock to the responsible parties. 
  
Once we have a final cost distribution we will look to request funding for the SWC 50% share. 
  
Thanks,  Merry Christmas!! 

Michael Gunsch, PE*, CFM 
Senior Civil Engineer | Principal 
Houston Engineering, Inc. 
O 701.323.0200 |D 701.751.6277 | C 701.527.2134 
*Licensed in ND 
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Burleigh County Water Resource District Proposed 2024 Meeting Dates 

January 10, 2024 

February 14, 2024 

March 13, 2024 

April 10, 2024 

May 8, 2024 

June 12, 2024 

July 10, 2024 

August 14, 2024 

September 11, 2024 

October 9, 2024 

November 13, 2024 

December 11, 2024 

 

 

Page 16 of 252 
BCWRD Dec 2023



Page 17 of 252 
BCWRD Dec 2023



 
 

Phone: 701-355-1505 ● Fax: 701-222-6450 ● 221 North 5th Street ● P.O. Box 5503 ● Bismarck, ND 58501 
www.bismarcknd.gov ● TDD 711 ● An Equal Opportunity-Affirmative Action Employer 

 
 
 
 
 

November 20, 2023 
 
 
 
Howard Malloy 
Malloy 57, LLC. 
207 S. Washington St. 
Bismarck, ND 58504 
 
 
Re: CONDITIONAL APPROVAL  

Post-Construction Stormwater Management Permit (PCSMP2023-027) - 
Amendment 

 
 
Dear Mr. Malloy: 
 
The referenced Post-Construction Stormwater Management Permit (PCSMP) 
Amendment associated with Treetop Second Addition, initially received on November 9, 
2023, with the final revision to the Stormwater Management Plan Amendment received 
on November 17, 2023, has been CONDITIONALLY APPROVED by the Bismarck City 
Engineer with the following comments: 

 
• The PCSMP is Conditionally Approved, as outlined in the City of Bismarck Stormwater 

Design Standards Manual (SWDSM). 
 
• Conditional approval of this amendment supersedes the original PCSMP 

conditional approval, dated July 21, 2023. 
 
• The waiver request for flow rate increases on the two- and five-year events is 

acknowledged. 
 
• A NDDOT permit will be required for storm water discharge into the US Highway 

83 right-of-way prior to any land-disturbing activities within the right-of-way. 
 
• Include a copy of this conditional approval with your submittal materials for a minor 

plat. 
 
• This is NOT the final approval for the PCSMP. Additionally, the basis of design form 

(SM-06), operation and maintenance manuals (if applicable), construction plans, post-
construction certification report (SM-07), a final City inspection, and record drawings 
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 Post-Construction Stormwater Management Permit 
Page 2  (PCSMP2023-027) 
 
 

Phone: 701-355-1505 ● Fax: 701-222-6450 ● 221 North 5th Street ● P.O. Box 5503 ● Bismarck, ND 58501 
www.bismarcknd.gov ● TDD 711 ● An Equal Opportunity-Affirmative Action Employer 

are required prior to receiving final approval of the PCSMP. Failure to comply with the 
conditions of the PCSMP may result in enforcement activities by the City as described 
in Title 14.1 of the City of Bismarck Code of Ordinances. 

 
• The applicant is required to obtain a Construction Stormwater Management 

Permit (CSMP) from the City of Bismarck prior to undertaking any land 
disturbing activities related to this development. A permit application form and full 
submittal requirements can be found at www.bismarcknd.gov/1177/Stormwater-
Management. The CSMP shall be active until such time as the site reaches final 
stabilization, as outlined in the SWDSM Section 7.1.4. If you have any questions, 
please contact Terry Halstengard, Public Works Department, 355-1700. 

 
• As this development includes more than one acre, the applicant will be required to 

obtain a NPDES permit from the North Dakota Department of Environmental Quality 
prior to beginning any land-disturbing activities. The CSMP can be utilized as an 
attachment to the NPDES permit. 

 
If you have any questions, please call or email Michael Greer, PE, at 355-1535, or 
mgreer@bismarcknd.gov.  

 
Sincerely, 
 
/s/ Gabe Schell 
 
Gabe Schell, PE 
City Engineer 
 
GJS/MG/ 
email cc:  PCSMP Distribution Group 
        Andy Werder, PE, KLJ 
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Memorandum 
Date: 10/31/2019 

To: Costco Wholesale 

From: KLJ: Steve Czeczok 

RE: 
Desktop Aquatic Resources Assessment 
Bismarck, North Dakota 

 

KLJ was contracted by Costco Wholesale to conduct a desktop aquatic resource assessment for 
proposed improvements associated with the development of a new Costco facility in Bismarck, 
North Dakota. The study area is located along US Highway 83 within the City of Bismarck, near 
57th Avenue NE and Brookside Lane. The desktop aquatic resource assessment was conducted 
on September 27, 2019 by Jacob Lardy of KLJ and encompassed an approximate 21-acre study 
area. Construction of the proposed project is planned to occur during the 2019-2020 
construction season. 
 
The desktop aquatic resource assessment conducted by KLJ was in accordance with the 1987 
USACE Wetland Delineation Manual. A Level 1 routine determination was utilized for aquatic 
resource identification. United States Fish and Wildlife Service (USFWS) National Wetland 
Inventory (NWI) maps, United States Geological Survey (USGS) National Hydrography Dataset 
(NHD), and United States Department of Agriculture Web Soil Survey data for the study area 
was reviewed along with aerial imagery analysis. Due to the proximity of the project to the KLJ 
office in Bismarck, photos were taken of potential wetland areas. The photos are attached at 
the end of this memo.   
 
The desktop aquatic resource assessment identified two potential wetlands within the study 
area. Potential Wetland #1 is located just north of the Lasalle Drive/US Highway 83 intersection 
and appears to be associated with a drainage that flows into Hay Creek. Potential Wetland #1 
has also been identified by the USGS NHD and USFWS NWI. Potential Wetland #2 is located in 
the west ditch of US Highway 83, approximately 800 feet north of the 57th Avenue Northwest/US 
Highway 83 intersection.   
 
Due to the presence of potential wetlands within the study area, KLJ recommends a field 
aquatic resource delineation if construction activities are planned within these areas. If you 
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have any questions regarding this assessment, please feel free to call Steve Czeczok at 701-
355-8452 or email at steve.czeczok@kljeng.com. 
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Potential Wetland #1, View North 

 

 
Potential Wetland #2, View North 

Page 22 of 252 
BCWRD Dec 2023



!(

!(

1

2

CANADA AVE

OT
TAW

A S
T

BROOKSIDE LN BROOKSIDE LN

LASALLE DR E

MAD I SON LN

57TH AVE NE 57TH AVE NE

RIDGEDALE ST
NIAGARA DR E

CALVERTDR
E LASALLE DR

T139N R80W
Sec. 10T139N R80W

Sec. 9

T139N R80W
Sec. 16

T139N R80W
Sec. 15

Document Location: \\bsmk-panz01\Data\IP\BSMK\Projects\Retail\CostcoWholesale\1920_01334\GIS\1920_01334_Costco_Wetland.mxd
0 100 20050

Meters ²

Costco Wholesale
Offsite Improvements 

Bismarck, North Dakota Study Area
!( Potential Wetland

0 300 600150
Feet

1:4,800
KLJ Project Number: 1920-01334
Date Created: 10/31/2019
Created By: jeffprice

Imagery Source: ©2018, USDA-FSA-APFO

Page 23 of 252 
BCWRD Dec 2023



 

 

 

POST‐CONSTRUCTION            

STORMWATER MANAGEMENT PLAN 

 

 

 

Tree Top 2nd Addition – Minor Plat and Access Road 
Bismarck, North Dakota 

 

 
Prepared for: 

Malloy 57, LLC 

Bismarck, North Dakota 

 

July 2023 

Revised November 2023 

 

 

 

 

eTRAKit #PCSMP2023‐027 

Project #1906‐02283.2 

                 

PE-6696

ANDREW
WERDER

11-17-23

Page 24 of 252 
BCWRD Dec 2023



i | P a g e  

 

CONTENTS  

1.0  Site & Applicant Information ......................................................................... 1 

1.1  Project Background & Description ............................................................................................................... 1 

2.0  RECOMMENDATIONS FOR THE PROJECT AREA ......................................... 2 

2.1  DESCRIPTION OF EASEMENTS ...................................................................................................................... 3 

2.2  INTER‐LOT DRAINAGE REQUIREMENTS ....................................................................................................... 3 

2.3  REQUIRED POST‐CONSTRUCTION STORMWATER BMPS ............................................................................. 4 

2.4  ADDITIONAL PROJECT RECOMMENDATIONS ............................................................................................... 4 

2.5  PREVIOUS DRAINAGE STUDIES OR MASTER PLANS ..................................................................................... 4 

3.0  PROJECT STORMWATER MANAGEMENT SUMMARY ................................ 5 

3.1  DESCRIPTION OF POINT(S) OF ANALYSIS (IF APPLICABLE) ........................................................................... 6 

3.2  DESCRIPTION OF POINT(S) OF DISCHARGE .................................................................................................. 6 

3.3  DESCRIPTION OF EXISTING STORMWATER FEATURES ................................................................................. 6 

3.4  DESCRIPTION OF EXISTING WETLANDS ........................................................................................................ 6 

3.5  FEMA FIRM ................................................................................................................................................... 6 

3.6  NRCS SOIL TYPES .......................................................................................................................................... 7 

3.7  DESCRIPTION OF POST‐CONSTRUCTION RUNOFF MANAGEMENT .............................................................. 7 

4.0  HYDROLOGIC ANALYSIS SUMMARY ............................................................ 7 

4.1  DESCRIPTION OF EXISTING ZONING & LAND USE ........................................................................................ 8 

4.2  EXISTING CONDITIONS POINT OF ANALYSIS SUMMARY .............................................................................. 9 

4.3  DESCRIPTION OF POST‐CONSTRUCTION ZONING & LAND USE ................................................................... 9 

4.4  POST‐CONSTRUCTION POINT OF ANALYSIS SUMMARY ............................................................................. 10 

4.5  HYDROLOGIC ANALYSIS CONSIDERATIONS ................................................................................................ 11 

5.0  POST-CONSTRUCTION STORMWATER MANAGEMENT BMPS .............. 11 

Page 25 of 252 
BCWRD Dec 2023



ii | P a g e  

 

5.1  POST‐CONSTRUCTION PEAK FLOW COMPLIANCE BMP ............................................................................. 11 

5.1.1  ENGINEERED OUTLETS ............................................................................................................................... 12 

5.2  POST‐CONSTRUCTION WATER QUALITY COMPLIANCE BMP ..................................................................... 15 

5.2.1  WET DETENTION BASINS ............................................................................................................................ 15 

5.2.4  ALTERNATIVE BMP METHOD REQUIREMENTS .......................................................................................... 16 

5.3  POST‐CONSTRUCTION DRAINAGE & CONVEYANCE BMPS ......................................................................... 16 

5.3.1  STREETS ...................................................................................................................................................... 16 

5.3.2  STORM SEWER ........................................................................................................................................... 17 

5.3.3  CULVERTS ................................................................................................................................................... 17 

5.3.4  OPEN CHANNELS ........................................................................................................................................ 18 

5.4  POST‐CONSTRUCTION BMP OPERATION AND MAINTENANCE .................................................................. 18 

6.0  CONSTRUCTION SCHEDULE & PHASING ................................................... 18 

6.1  DESCRIPTION .............................................................................................................................................. 18 

7.0  STORMWATER WAIVER REQUEST .............................................................. 19 

7.1  ENGINEER’S STATEMENT OF COMPLIANCE & SEAL ................................ 19 

8.0  ATTACHMENTS ................................................................................................. I 

 

LIST  OF  EXHIBITS  

Exhibit 1: Vicinity Map 

Exhibit 2: FEMA FIRMette 

Exhibit 3: NRCS Soils Map 

Exhibit 4: Existing Conditions Map 

Exhibit 5: Post‐construction Conditions Map 

Page 26 of 252 
BCWRD Dec 2023



iii | P a g e  

 

LIST  OF  TABLES  

Table 2‐1: Post Construction Recommendations Summary – Tree Top 2nd Addition ........................................... 2 

Table 2‐2: Runoff Rate Summary – 24‐Hour Storm Event .................................................................................... 3 

Table 4‐1: Rainfall Depths ..................................................................................................................................... 7 

Table 4‐2: Hydrologic Curve Numbers .................................................................................................................. 8 

Table 4‐3: Existing Conditions Point of Analysis Summary ................................................................................... 9 

Table 4‐4: Post‐Construction Point of Analysis Summary .................................................................................. 10 

Table 5‐1: Detention Pond Summary .................................................................................................................. 11 

Table 5‐2: Culvert Analysis, Post‐Construction Conditions ................................................................................. 17 

Table 6‐1: Future PCSMP Application Materials ................................................................................................. 19 

LIST  OF  APPENDICES  

Appendix A: Existing Conditions Hydrology 

Appendix B: Post‐Construction Conditions Hydrology 

   

Page 27 of 252 
BCWRD Dec 2023



1   |   P a g e   Tree Top 2nd Addition – Minor Plat and Access Road 
  Malloy 57, LLC 
  Revised November 2023 

1.0 SITE  &  APPLICANT  INFORMATION  

Applicant   Information  

Malloy 57, LLC 

Project Representative: Howard Malloy  

207 South Washington Street 

Bismarck, ND 58504 

Telephone: 701‐222‐4247 

Email: howard@bismarcktitle.com 

Engineer   Information  

KLJ 

Project Manager: Brad Krogstad, PE 

4585 Coleman Street 

Bismarck, ND 58503 

Telephone: 701‐355‐8437 

Email: brad.krogstad@kljeng.com 

Location  

Tree Top 2nd Addition is a 7.47‐acre re‐plat of Lot 1 and the north 141.43’ of Lot 2, Block 1, Tree Top Addition 

located in north Bismarck.  The plat is generally bounded by Sonnet Heights Addition on the west, Tree Top 

Addition to the south, 57th Ave NE to the north, and State Street/US‐83 to the east.  The general location is a 

part of the northeast 1/4 of the northeast 1/4 of Section 16, Township 139 North, Range 80 West, Burleigh 

County, North Dakota. 

See Exhibit 1: Vicinity Map for site location. 

1.1 P r o j e c t   B a c k g r o u n d  &  De s c r i p t i o n  

The proposed Minor Plat will split the property into five lots to allow for potential future development or sale.  

There are currently no plans to develop the  lots beyond the access road  improvements and utilities. Actual 

area of  land disturbance and proposed area  impervious surface created are undetermined at this time and 

shall be provided with potential future development plans. 

This report is revised to include a revision to the minor plat and to include the private access road (Tree Top 

Lane) improvement plans. Detailed information for the detention ponds to be shared by Lot 5 and the access 

road are provided in this revised report. 

Project Size: 7.47 acre replat 

Impervious Surface Created: 276,491 SF (6.35 acres); This report assumes max impervious coverage for 

commercial zone property at 85% coverage.  

Page 28 of 252 
BCWRD Dec 2023



2   |   P a g e   Tree Top 2nd Addition – Minor Plat and Access Road 
  Malloy 57, LLC 
  Revised November 2023 

Datum  

All elevations listed in this report refer to the NGVD29 datum. 

2.0 RECOMMENDATIONS  FOR  THE  PROJECT  AREA  

Regulations  

This report was prepared  in accordance with the City of Bismarck Ordinance Number 4817 and follows the 

guidelines set forth in the City of Bismarck “Stormwater Design Standards Manual”.  

It is assumed that the proposed development does not impact the 100‐year floodplain or floodway, navigable 

waterways, delineated wetlands, historic sites, or public properties and, therefore, this plan does not address 

regulations regarding those issues. 

TABLE 2‐1: POST CONSTRUCTION RECOMMENDATIONS SUMMARY – TREE TOP 2ND ADDITION 

Block #  Lot #  Pervious CN  % Impervious 

Block  1  –  Tree  Top  2nd 
Addition 

Lot 1 – Lot 5 
Per soils & Design Manual 
(See Exhibit 3 & Table 4‐2) 

Per Zoning requirement 
(85% Impervious coverage) 

Table 2‐1 provides a recommendation summary for the proposed lots. Lots 1‐5 can follow the zoning ordinance 

of 85% impervious coverage per zoning type CG. However, post‐construction runoff rates to the US‐83 R/W 

must be equal or  less than pre‐construction rates during the 10‐year, 25‐year, 50‐year, and 100‐year storm 

events. To allow any change in drainage to North Dakota Department of Transportation (NDDOT) right of way 

(R/W) east of the property, NDDOT would require a drainage permit to include a hydrologic and hydraulic study 

to ensure that the R/W could handle the  increase  in volume. Additional requirements may be required  for 

draining into the NDDOT R/W. 

A “Request for Drainage on Highway Right of Way” (SFN 50909) will be submitted to the Burleigh County Water 

Resource District and the NDDOT as part of the private access road  improvements  for  installation of storm 

sewer discharge piping within US HWY 83 Right‐of‐way. 

Runoff rates and volumes in Table 2‐2 at the points of analysis, POA, are taken where runoff discharges east to 

the NDDOT R/W (POA‐A) and south to Lot 2, Block 1, Tree Top Addition (POA‐B). Runoff rates to the respective 

POA’s indicated reflect storage volumes, attenuation, and lag times within the site. 

Table  2‐2  provided  below  summarizes  runoff  rates  at  POA‐A  and  POA‐B  during  the  existing  and  post‐

construction conditions. 
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3   |   P a g e   Tree Top 2nd Addition – Minor Plat and Access Road 
  Malloy 57, LLC 
  Revised November 2023 

TABLE 2‐2: RUNOFF RATE SUMMARY – 24‐HOUR STORM EVENT 

POA 

Runoff (cfs)  Runoff (cfs)  Runoff (cfs)  Runoff (cfs)  Runoff (cfs)  Runoff (cfs) 

Ex‐. 
Q2 

PC. 
Q2 

D Q2 
Ex‐. 
Q5 

PC. 
Q5 

D Q5 
Ex‐. 
Q10 

PC. 
Q10 

D Q10 
Ex‐. 
Q25 

PC. 
Q25 

D Q25 
Ex‐. 
Q50 

PC. 
Q50 

D Q50 
Ex‐. 
Q100 

PC. 
Q100 

D 
Q100 

A  0.17  3.05  +2.88  1.74  3.50  +1.76  4.24  4.04  ‐0.20  9.39  7.12  ‐2.27  14.45  13.64  ‐0.81  20.63  18.70  ‐1.93 

B  0.01  3.29  +3.28  0.13  4.16  +4.03  0.31  5.10  +4.79  0.70  6.65  +5.95  1.07  8.00  +6.93  1.53  9.49  +7.96 

 

As indicated in the table above, runoff to POA‐A will decrease during the 10‐year, 25‐year, 50‐year, and 100‐

year storm events following development. Runoff to POA‐A will increase during the 2‐year and 5‐year storm 

events, and runoff detention will be provided at the existing regional detention pond/US‐83 roadway crossing 

facility as described within the Tree Top Addition SWMP.  

A waiver for the stormwater runoff rates to the US‐83 R/W (POA‐A) was requested from the City of Bismarck 

for the 2‐year and 5‐year storm events in Section 7.0 of this report. NDDOT does not require analysis of the 

2‐year and 5‐year storm events. 

Runoff  to POA‐B will  increase during all analyzed storm events  following development. However,  runoff  to 

POA‐B shall be less than or equal to 10 cfs in the 100‐year storm event, which complies with the SWMP from 

Tree Top Addition and Furniture Row as described in Section 2.5.  

POA‐C was not impacted upstream of the approach culvert. Runoff to POA‐C was used to size the proposed 

approach culverts and development of the site will not impact runoff to this area. 

2.1 D E S C R I P T I ON  OF   E A S EMEN T S  

Multiple easements will be located on the property. Existing 10’ utility easements are located along the north, 

south, east, and west property lines. An existing 40’ storm sewer drainage, water, and sanitary sewer easement 

is located 10’ west of the east property line. One existing easement, a 20’ landscape and greenspace easement, 

will be released along the west property line as part of the proposed replat. A proposed 50’ water, sanitary, 

stormwater, and access easement will run north and south through the property along the access road. There 

will also be a proposed stormwater easement located in Lot 5 to provide detention and water quality for runoff 

from the access road and Lot 5. A proposed 35’ water and sanitary sewer easement will also run between Lot 

3 and Lot 4, and a proposed 30’ storm water and drainage easement will run along the south side of Lot 4. 

2.2 I N T E R ‐ L O T  DRA I NAG E   R EQU I R EMEN T S  

Runoff from the access road will be conveyed to the detention pond located within a stormwater easement in 

Lot 5. Runoff from the Lot 5 detention ponds will then flow through the storm sewer and drainage easement 

on the south side of Lot 4 to the US‐83 R/W. Any additional inter‐lot drainage requirements will be designed 

as part of future site plans.  
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The  proposed  storm  sewer  and  inlets within  the  access  road  has  capacity  for  runoff  from  Lot  5  in  the 

undeveloped conditions. Runoff from Lot 5 shall be diverted directly to the west detention pond (PA‐5) under 

Post‐Construction, developed, conditions. 

2.3 R EQU I R E D   PO S T ‐ CON S T RUC T I ON   S TO RMWAT E R   BMP S  

Lots 1, 2, and 3 will be required to provide a detention pond to control runoff and provide water quality prior 

to discharging to the US‐83 R/W.  

Lot 4 will be required to provide a water quality feature prior to discharging to the stormwater easement on 

the east side of the Furniture Row parking lot.  Detention is not required as it is provided in the regional pond 

to the south of Bismarck Brewing/Aleworks and Canada Avenue. 

Lot 5 and the private access road, Tree Top Lane, will share detention ponds (PA‐5 and PA‐10) to control runoff 

and provide water quality. The detention ponds will discharge  into  the US‐83 R/W via a storm sewer pipe 

located in an easement along the south side of Lot 4. 

Post‐construction  BMPs  for  the  lots will  be  designed  as  part  of  a  potential  future  site  plans  to  include 

permanent  lawn/grass  establishment  and  construction  of  the  detention  ponds.  Proposed  and  future 

conceptual detention pond  calculations  are provided  in Table 5‐1. Water quality  features,  such  as ponds, 

mechanical separators, or swales, will be required to provide onsite water quality. 

2.4 ADD I T I ONA L   P RO J E C T   R E COMMENDA T I ON S  

Post‐construction flow rates to US‐83 R/W shall not exceed the existing runoff rates during 10‐year, 25‐year, 

50‐year, and 100‐year storm event once the site has been fully developed.  

Development of  lots 1‐4 and drainage to NDDOT R/W may require coordination of a separate “Request for 

Drainage on Highway Right of Way” (SFN 50909) with NDDOT during future development. An SFN 5090 will be 

required if storm sewer piping is installed within the R/W or runoff rates increase during the 10‐year, 25‐year, 

50‐year, or 100‐year storm events. 

Stormwater  Pol lut ion  Prevention  –  General  Permit  

The project requires that a General Permit be obtained by the North Dakota Department of Environmental 

Quality if land disturbance is greater than or equal to one acre.  An application package with all related and 

subsequent  requirements may be acquired by  contacting  the North Dakota Department of Environmental 

Quality at 701‐328‐5150.  The forms and requirements outlined in the package are also available on the State 

of North Dakota’s website at:  https://deq.nd.gov/WQ/2_NDPDES_Permits/7_Stormwater/StW.aspx 

2.5 P R E V I OU S  DRA I NAG E   S T UD I E S  OR  MAS T E R   P L AN S  

This SWMP is an update to the previous Tree Top 2nd Addition SWMP dated July 20, 2023. 

This property falls within the Bismarck Watershed Master Plan for North Washington and was also previously 

studied as part of the “Tree Top Addition Plat Stormwater Management Plan” completed by Bartlett and West 

Engineers on April 26, 2005, herein referred to as Tree Top Addition SWMP. 
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The previous Tree Top Addition SWMP identified the regional detention pond south of Canada Ave as having 

adequate  capacity  for water  volume/rate  control. No  onsite  detention will  be  required  from  the  City  of 

Bismarck if post‐construction condition weighted curve numbers (WCN) match the Tree Top Addition SWMP, 

which allows post‐construction WCN of 92. However, NDDOT has  separate  stormwater  requirements, and 

runoff rates discharging to the US‐83 R/W should be less than or equal to existing conditions during the 10‐

year, 25‐year, 50‐year, and 100‐year storm events. 

The Tree Top Addition SWMP states that 41 cfs will flow south through the stormwater easement along the 

east  side  of  the  Furniture  Row  property  during  the  100‐year  storm  event.  However,  the  Furniture  Row 

Stormwater Technical Memorandum, completed 4/26/2006 by Bartlett & West Engineers, states that runoff 

from the Furniture Row site will be 31 cfs, which will limit available capacity from Tree Top 2nd Addition within 

the Furniture Row east curb line to 10 cfs during the 100‐year storm event.   

The drainage channel described  in the Tree Top Addition SWMP was substituted with parking  lot curb and 

gutter as described in the Furniture Row Stormwater Memo.  

Runoff from the Furniture Row east curb line is conveyed to an existing double inlet located in the southeast 

corner of the Furniture Row parking lot. The double inlet outlets through an existing 30” RCP pipe which flows 

south  across  Brookside  Lane,  Tractor  Supply  Co.,  and  discharges  on  the  east  side  of  Bismarck 

Brewing/Aleworks. Runoff continues south to an existing culvert crossing Canada Ave and discharges into the 

existing regional detention pond/US‐83 roadway crossing facility. 

3.0 PROJECT  STORMWATER  MANAGEMENT  SUMMARY  

Purpose  

The purpose of  this Storm Water Management Plan  (SWMP)  is  to satisfy  the City of Bismarck Stormwater 

Management Plan requirement for development of the Tree Top 2nd Addition private access road, Tree Top 

Lane. There is the potential for construction of new commercial buildings with parking lots upon each lot within 

the subdivision. Analysis and design recommendations contained herein are intended to provide guidance for 

potential future development plans and stormwater considerations. 

Future SWMP reports or technical memorandums should be required as part of actual development plans to 

detail project specific stormwater controls and ensure the site is developed within the recommendations of 

this report. 

Analysis  Methods  

The hydrological analysis  is based on the SCS TR‐20 Unit Hydrograph Method.   This method utilizes rainfall 

frequencies and runoff characteristics from a watershed to predict peak discharges during storm events.  This 

method  is  built  into  the  HydroCad  software  used  to  analyze  the  project  area.  The  SCS  unit  hydrograph 

procedure  commonly  utilizes  a  synthetic  rainfall  distribution.  The  SCS  has  developed  several  standard 

distributions that cover the entire U.S., commonly known as the Type I, IA, II, and III storms.  When combined 

with the 24‐hour rainfall depth, these distributions contain all the rainfall data required for most studies. The 

HydroCAD software also utilizes all the SCS TR‐55 procedures for time‐of‐concentration, which are widely used 
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in conjunction with the TR‐20 methodology. The combination is suitable for any application that specifies the 

TR‐55 method. 

HydroCAD integrates sub‐basin hydrology with the calculation of closed conduits and open channels to route 

stormwater flow within a continuous, dynamic model.  The hydraulic analysis of the pipes, and detention pond 

were modeled within the HydroCAD program as described above. The approach culvert at the connection to 

57th Ave NE was sized with HY‐8 software.  

Appendix B provides the HY‐8 calculations for the analyzed culvert.  

Curb inlets along the access road were analyzed utilizing Autodesk Storm & Sanitary Analysis (SSA) software. 

SSA  is a comprehensive software capable of performing hydraulic and hydrologic analysis. Curb  inlets were 

analyzed to ensure capacity and bypass of on‐grade inlets. 

3.1 D E S C R I P T I ON  OF   PO I N T ( S )  OF  ANA L Y S I S   ( I F  A P P L I C A B L E )  

The property is located within the Hay Creek Watershed in north central Bismarck. Runoff from the property 

drains to two points of analysis. Point of analysis A (POA‐A) is located within the west ditch of the US‐83 R/W 

at the SE corner of the proposed development. Point of analysis B (POA‐B) is the Furniture Row site located 

south of the property and is defined by runoff that flows to the Furniture Row site including both the east and 

west side.  

3.2 D E S C R I P T I ON  OF   PO I N T ( S )  OF  D I S CHA RG E  

Runoff from the property, whether conveyed through POA‐A or POA‐B, will enter the City storm water system 

south of Canada Ave. Runoff will enter  the existing  regional detention pond  facility and  roadway  crossing 

located between Canada Ave and E LaSalle Dr, which is considered a regional detention pond. Runoff continues 

flowing east approximately 1/2 mile  through  the  regional  stormwater  system  to Hay Creek and ultimately 

discharges into the Missouri River. 

3.3 D E S C R I P T I ON  OF   E X I S T I NG   S TORMWAT E R   F E A TUR E S  

The site  is currently undeveloped and drains overland to the southeast. Portions of the adjacent  lots to the 

west drain onto the property. There are no existing stormwater features onsite.  

3.4 D E S C R I P T I ON  OF   E X I S T I NG  WET L AND S  

Based on the US Fish & Wildlife Services National Wetlands Inventory, the property does not contain any known 

jurisdictional wetlands. 

3.5 F EMA   F I RM  

The property does not lie within the 100‐year floodplain, and this report will therefore not cover floodplain‐

related concerns. The project area lies within FEMA FIRM panel 38015C0785D, effective on 8/04/2014. 

See Exhibit 2 for FEMA FIRMette. 
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3.6 NRC S   S O I L   T Y P E S  

The soil in the area consists of primarily Temvik silt loam which is classified as a hydrologic soil group (HSG) B 

soil. Refer to the soils map in the Appendix. The majority of the slopes range from 0 to 6%.  

See Exhibit 3 for additional soils information. 

3.7 D E S C R I P T I ON  OF   PO S T ‐ CON S T RUC T I ON   RUNOF F  MANAGEMEN T  

An increase in runoff from existing to post‐construction conditions will be experienced due to the increase in 

future impervious coverage.  

Runoff from the slope on the far south side of the property will continue to flow overland onto Furniture Row 

site un‐detained. Runoff from most of the property will flow overland to proposed or potential future detention 

ponds. Mitigation of increased runoff rates will occur within planned detention ponds at the southeast corner 

of each  lot. Future development could also utilize one  larger detention pond capable of handling the entire 

Tree Top 2nd Addition. 

The proposed detention ponds in Lot 5 will provide water quality utilizing a forebay with filtration in the west 

pond (PA‐5), which will be adequate for Lot 5 and the access road. 

Water quality features will also be required for each  lot (1‐4) or at minimum one  large enough to meet the 

requirements of City of Bismarck “Stormwater Design Standards Manual for water quality for lots 1‐4. 

4.0 HYDROLOGIC  ANALYSIS  SUMMARY  

Hydrologic  modeling  was  completed  using  the  2‐year,  5‐year,  10‐year,  25‐year,  50‐year,  and  100‐year 

frequency  rainfall events as  report  in NOAA Atlas‐14, Volume 8, Version 2, Rainfall Frequency Atlas of  the 

United  States. The 10‐year, 25‐year, 50‐year, and 100‐year  rainfall event were analyzed based on NDDOT 

drainage  permit  requirements.  The  runoff  response  from  the  24‐hour  duration  storm  events  has  been 

predicted for a Type II rainfall distribution.  

TABLE 4‐1: RAINFALL DEPTHS 

Rainfall 
Duration 

2‐Year  5‐Year  10‐Year  25‐Year  50‐Year  100‐Year 

24‐Hour  2.10”  2.60”  3.10”  3.90”  4.57”  5.30” 

The minimum time of concentration, Tc, was 5 minutes. Sheet flow was limited to a maximum length of 100 

feet. Shallow concentrated flow is assumed not to have a well‐defined channel and has flow depths of 0.1 to 

0.5 feet. 

The hydrologic Curve Number (CN) for each studied drainage area is based on criteria listed in the Stormwater 

Design Standards Manual: 
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TABLE 4‐2: HYDROLOGIC CURVE NUMBERS 

Land Cover  Condition 
HSG 

A  B  C  D 

Impervious    98  98  98  98 

Grass (Lawn)  Good  39  61  74  80 

*CN values are the maximum allowable for existing conditions analyses 

*CN values are the minimum allowable for post‐construction condition analyses. 

*Gravel surfaces shall be modeled as impervious area 

The site was modeled with 85% impervious coverage with HSG B soils. Surface coverage for adjacent lots were 

analyzed using existing conditions. For comparison purposes, offsite  lots were modeled undeveloped  in the 

existing and post‐construction conditions. Development of offsite lots draining onto Tree Top 2nd Addition shall 

control runoff rates to existing conditions. 

4.1 D E S C R I P T I ON  OF   E X I S T I NG   ZON I NG  &   L AND  US E  

The property is located within the City of Bismarck, zoned heavy commercial, CG, and is currently undeveloped. 

Basin A 

Basin A  (7.55 acres) contains most of Tree Top 2nd Addition and an off‐site portion  (0.67 acres) of Sonnet 

Heights Subdivision Second Replat. Basin A flows overland un‐detained to the southeast toward the west ditch 

of US‐83 R/W. Runoff continues flowing south within the west ditch to an existing culvert on the north side of 

Canada Ave. Runoff then discharges south to the existing regional detention pond/US‐83 roadway crossing 

facility. 

Basin B 

Basin B (0.56 acres) contains the southern slope portion of Tree Top 2nd Addition. Basin B flows overland un‐

detained onto the Furniture Row site. A small berm separates runoff between Basin A and Basin B. 

Basin C 

Basin C (2.85 acres) consists of portions of the south half of 57th Ave NE R/W. Basin C flows east overland along 

the south ditch of 57th Ave NE to the proposed private access road approach. The proposed culverts have been 

sized according to City of Bismarck requirements. The post‐construction improvements will not impact flows 

to the proposed culverts. See Section 5.3.3 for additional information. 

See Exhibit 4 for a graphical representation of the existing conditions sub‐basins. 
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4.2 E X I S T I NG   COND I T I ON S   PO I N T  OF  ANA L Y S I S   S UMMAR Y  

TABLE 4‐3: EXISTING CONDITIONS POINT OF ANALYSIS SUMMARY 

 
Point(s) of Analysis 

A  B 

Tributary Area 
(on‐site & off‐site) 

7.550  0.560 

Weighted CN  61  61 

Impervious Area (acres)  0  0 

Impervious CN  98  98 

Pervious Area (acres)  7.550  0.560 

Pervious CN  61  61 

(Refer to Table 2‐2 for runoff rates) 

4.3 D E S C R I P T I ON  OF   PO S T ‐ CON S T RUC T I ON   Z ON I NG  &   L AND  US E  

The zoning is heavy commercial, CG, for the proposed plat and future development. 

Basin A 

Basin A (6.80 acres) contains most of proposed Lots 1, 2, 3, and 5. Runoff from these lots will flow overland to 

the planned detention ponds in the southeast corner of each lot. Runoff from the off‐site area (PC‐A7), most 

of Lot 5 (PC‐A5), and from the access easement (PC‐A6) will be conveyed to the proposed detention pond in 

the south corner Lot 5. Detention pond P‐A5 is designed to receive runoff from off‐site Sub‐basin PC‐A7 with a 

curve number, CN, of 61. The proposed detention pond P‐A5 in Lot 5 will utilize underdrain with filtration for 

water quality treatment. 

Lots 1, 2, and 3 will be required to provide a detention pond to control runoff and provide water quality prior 

to discharging to the US‐83 R/W.  

Lot 4 will be required to provide a water quality feature prior to discharging to the stormwater easement on 

the east side of the Furniture Row parking lot.  Detention is not required (if runoff rates are less than 10 cfs) as 

it is provided in the regional pond to the south of Bismarck Brewing/Aleworks and Canada Avenue.  See Basin 

B for further information. 

Lot 5 and the private access road, Tree Top Lane, will share detention ponds (PA‐5 and PA‐10) to control runoff 

and provide water quality. The detention ponds will discharge  into  the US‐83 R/W via a storm sewer pipe 

located in an easement along the south side of Lot 4. 

Future flow rates shall adhere to the flow rates described in Table 5‐1. 
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Basin B 

Basin B  (1.31 acres) contains most of Lot 4 and south slope of the site. Runoff  from Lot 4  (PC‐B4) will  flow 

overland to the southeast corner of the lot. Runoff from Sub‐basin PC‐B4 should be conveyed to the southeast 

corner of the property and discharge overland within the existing stormwater easement south to Furniture 

Row east curb  line. Sub‐basin PC‐B9 contains  the very south slope of  the property and will  flow south un‐

detained onto the Furniture Row site as it does today. No detention is required if runoff rates are less than 10 

cfs. Water quality  for  Lot 4 will be provided  in a  small  future pond or  flow‐through device  located  in  the 

southeast corner of Lot 4.  

An alternative to conveying runoff to the Furniture Row east curb  line  is to extend a new storm sewer pipe 

north from the existing double inlet located in the southeast corner of the Furniture Row parking lot. The storm 

sewer extension would connect to the existing 30” RCP pipe which flows south across Brookside Lane, Tractor 

Supply Co.,  and discharges on  the  east  side of Bismarck Brewing/Aleworks. Runoff  continues  south  to  an 

existing culvert crossing Canada Ave and discharging into the regional detention pond. This option is not part 

of the proposed plan presented herein. 

See Exhibit 5 for a graphical representation of the post‐construction conditions sub‐basins. 

4.4 PO S T ‐ CON S T RUC T I ON   PO I N T  OF  ANA L Y S I S   S UMMAR Y  

Table  4‐4  provided  below  summarizes  the  changes  from  existing  to  post‐construction  conditions  for  the 

analyzed sub‐basins.  This information is provided based on the potential future development concept. Prior 

to any development of the property, the proposed site plan should be analyzed and reviewed to ensure post‐

construction impervious area is consistent with this report.  

TABLE 4‐4: POST‐CONSTRUCTION POINT OF ANALYSIS SUMMARY 

 
Point(s) of Analysis 

A  B 

Tributary Area 
(on‐site & off‐site) 

6.80 acres  1.31 acres 

Impervious Area  5.00 acres  1.11 acres 

Impervious CN  98  98 

Pervious Area  1.80 acres  0.20 acres 

Pervious CN  61  61 

(Refer to Table 2‐2 for runoff rates) 

As indicated in the tables above, impervious coverage in Basin A will increase, but the tributary area to point 

of analysis A will decrease from the existing conditions. The tributary area to point of analysis B and impervious 

coverage in Basin B will both increase, but discharge rates will be controlled in the regional detention pond as 
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stated in Tree Top Addition SWMP. Discharge to point of analysis B can’t exceed 10 cfs in the 100‐year storm 

event. 

4.5 HYDRO LOG I C  ANA L Y S I S   CON S I D E R A T I ON S  

Additional PCSMP’s or technical memoranda may be required for future construction site plans as this report 

is based on a potential conceptual  layout. See the Appendices  for HydroCAD calculations  for the proposed 

post‐construction conditions. 

5.0 POST‐CONSTRUCTION  STORMWATER  MANAGEMENT  BMPS  

5.1 PO S T ‐ CON S T RUC T I ON   P E A K   F LOW   COMP L I AN C E   BMP  

Onsite detention will be provided to mitigate the increased flow to POA‐A due to potential site development. 

The  proposed  and  conceptual  future  detention  ponds  modeled  herein  were  analyzed  for  the  potential 

maximum impervious coverage. The detention ponds in Lot 5 will be constructed as part of the proposed access 

road improvements. The future detention ponds should be evaluated based on the future development plans 

as each proposed lot (1‐4) is developed. Tables 5‐1 provided below summarizes the proposed and potential 

future detention ponds requirements for each lot. 

TABLE 5‐1: DETENTION POND SUMMARY 

Lot/ 
Pond 

Max 
Qout 
(cfs) 
2‐yr 

Storage 
Req. 
(cu‐ft) 
2‐yr 

Max 
Qout 
(cfs) 
5‐yr 

Storage 
Req. 
(cu‐ft) 
5‐yr 

Max 
Qout 
(cfs) 
10‐yr 

Storage 
Req. 
(cu‐ft) 
10‐yr 

Max 
Qout 
(cfs) 
25‐yr 

Storage 
Req. 
(cu‐ft) 
25‐yr 

Max 
Qout 
(cfs) 
50‐yr 

Storage 
Req. 
(cu‐ft) 
50‐yr 

Max 
Qout 
(cfs) 
100‐yr 

Storage 
Req. 
(cu‐ft) 
100‐yr 

1/ P‐A1  0.59  1,734  0.64  2,311  0.99  2,828  1.91  3,519  2.70  4,027  3.49  4,561 

2/ P‐A2  0.59  1,734  0.64  2,311  0.99  2,828  1.91  3,519  2.70  4,027  3.49  4,561 

3/ P‐A3  0.59  1,734  0.64  2,311  0.99  2,828  1.91  3,519  2.70  4,027  3.49  4,561 

4/Basin B  10    10    10    10    10    10   

5/ P‐A5  1.86  2,806  1.99  4,121  2.10  5,588  4.26  7,613  7.96  8,710  10.45  9,763 

5/P‐A10  1.24  4,991  1.72  5,159  1.97  5,236  2.71  5,446  5.84  6,178  7.20  7,522 

*5/ P‐A5 and 5/ P‐A10 will be constructed as part of the planned access road improvements. 

An  increase  in  runoff  from  the  existing  conditions will  be  experienced  due  to  the  increase  in  impervious 

coverage within the potential future development.  Detention should be provided to control post‐construction 

runoff release to the US‐83 R/W. Post‐construction runoff rates to the US‐83 R/W should be equal to or less 

than the existing condition during the 10‐yr, 25‐yr, 50‐yr, and 100‐yr storm events. Detention is not required 

through the Furniture Row site for the City of Bismarck requirements according to the Tree Top Addition SWMP 

as long as discharge from Lot 4/Basin B remains below 10 cfs in the 100‐year storm event.  
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A waiver for the stormwater runoff rates to the US‐83 R/W (POA‐A) is requested from the City of Bismarck for 

the 2‐year and 5‐year storm events in Section 7.0 of this report. 

The  proposed  detention  ponds,  P‐A5  and  P‐A10,  have  been  designed  to  control  runoff  rates  from  Lot  5, 

developed  to  85%  impervious  and  the  access  road  easement.  The  proposed  detention  ponds  provide  a 

minimum of 1‐foot freeboard during all analyzed storm events. 

The future detention ponds should be designed to provide a minimum of 1‐foot freeboard during all analyzed 

storm events.  

5.1.1 ENG I N E E R ED  OUT L E T S  

As  part  of  this  report,  conceptual  future  outlet  control  structures  were  analyzed.  Future  outlet  control 

structures for Lots 1, 2, and 3 were analyzed with a 4” outlet pipe from the pond bottom to the control structure 

to control events up to the 5‐year storm event, and a 12” outlet pipe or vertical orifice to the control structure 

to control the 10‐year, 25‐year, 50‐year, and 100‐year storm events. A 12” pipe from the control structure was 

modeled to discharge into the US‐83 ROW.  

 

The proposed detention ponds P‐A5 and P‐A10, located in Lot 5, will work in conjunction with each other. Pond 

P‐A5 will provide water quality for Lot 5 and the access road acting as a forebay. The proposed outlet control 

structure for Lot 5 Pond P‐A5 was designed with a 6” perforated outlet pipe  installed  inside a French drain 

which drains into a 6” solid wall pipe and then into the control structure to control events up to the 10‐year 

storm event, and a 24” diameter beehive grate to control the 25‐year, 50‐year, and 100‐year storm events. A 

15” outlet pipe will discharge runoff from the outlet control structure from the Lot 5 Pond P‐A5 into Pond P‐

A10. The proposed outlet control structure for Lot 5 Pond P‐A10 was designed with a 4” outlet pipe installed 

at the pond bottom to control small storm events and to serve as a pond drain down, and a 24” diameter 

beehive grate to control the 2‐year, 5‐year, 10‐year, 25‐year, 50‐year, and 100‐year storm events. A 15” outlet 

pipe from P‐A10 control structure will discharge into the US‐83 ROW. 

 

Future outlet control structures will be designed as part of the future site plans on lots 1‐4, but they must be 

able to control runoff discharge rates as described within this report. Water quality BMP’s will be required for 

each of these  lots.    It  is recommended that  future ponds or outlet control structures  include an  integrated 

hydrodynamic/hydraulic separator or other water quality BMPs to meet water quality requirements.  
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TABLE 5‐2: ENGINEERED OUTLET SUMMARY – POND P‐A5 

Outlet Size  15” Storm Sewer pipe 

Upstream Invert  1839.85 

Downstream Invert  1737.03 

Outlet Velocity and Depth  *Taken at 15” pipe 

2‐Year Event  6.81 ft/sec  0.32 ft 

5‐Year Event  6.96 ft/sec  0.33 ft 

10‐Year Event  7.08 ft/sec  0.34 ft 

100‐Year Event  10.84 ft/sec  0.91 ft 

Maximum Basin Storage  0.365 acre‐feet @ elevation 1848.50 

Pervious CN  61 

Time at Peak Storage  12.04 hrs (100‐year event) 

Stage/Storage/Discharge 
Location 

6” perforated outlet pipe installed inside a French drain 1840.75, 
 6” pipe inv. 1840.70 (2‐, 5‐, & 10‐year), 

Neenah R‐2560‐E1 rim elev. 1846.22 (+10‐year events), 
Earthen Weir 1847.70 
Top of berm 1848.50 

Calculated Water Surface 
Elevation 

 

2‐Year Event  1844.85 

5‐Year Event  1845.39 

10‐Year Event  1845.91 

100‐Year Event  1847.11 
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TABLE 5‐3: ENGINEERED OUTLET SUMMARY – POND P‐A10 

Outlet Size  15” Storm Sewer pipe 

Upstream Invert  1836.70 

Downstream Invert  1835.00 

Outlet Velocity and Depth  *Taken at 15” pipe 

2‐Year Event  2.88 ft/sec  0.40 ft 

5‐Year Event  3.23 ft/sec  0.50 ft 

10‐Year Event  3.38 ft/sec  0.55 ft 

100‐Year Event  5.87 ft/sec  1.25 ft 

Maximum Basin Storage  0.266 acre‐feet @ elevation 1842.75 

Pervious CN  80 

Time at Peak Storage  12.15 hrs (100‐year event) 

Stage/Storage/Discharge 
Location 

4” pipe inv. 1836.78 (2‐yr to 100‐year),  
Neenah R‐2560‐E1 rim elev. 1840.60 (100‐year),  

Earthen Weir 1842.25 
Top of berm 1842.75  

Calculated Water Surface 
Elevation 

 

2‐Year Event  1840.72 

5‐Year Event  1840.79 

10‐Year Event  1840.82 

100‐Year Event  1841.62 

  

5.1.2 EMERG ENC Y   S P I L LWA Y  AND  UNCONTRO L L E D  OVE R F LOWS  

In the event of flooding, storm events in excess of the 100‐year 24‐hour storm event, or failure of the outlet 

control structures, runoff will flow through controlled overflow weirs. 

 

For  future ponds on Lots 1‐3, controlled overflow weirs will be  located along the east side of the potential 

future detention ponds. The controlled overflow weirs will convey overflow safely off the property. If runoff 

were  to continue ponding above  the designed 1‐foot  freeboard,  runoff would overtop  the detention pond 

berm and flow generally southeast.  
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For the proposed ponds in Lot 5, controlled overflow weirs will be constructed at the elevations indicated in 

the table above which will safely convey overflow off the property. The controlled earthen overflow weir from 

pond PA‐5 will be 8‐feet wide and the controlled earthen overflow weir from pond PA‐10 will be 10‐feet wide. 

Overflow would flow south along the access road curb through the Furniture Row property before discharging 

onto Brookside Lane and continuing south to a drainage swale on the west side of Tractor Supply, ultimately 

discharges into the existing regional detention pond. 

5.2 PO S T ‐ CON S T RUC T I ON  WAT E R  QUA L I T Y   COMP L I ANC E   BMP  

Water quality BMPs will be provided both on and off‐site. Water quality for the proposed access road and Lot 

5 development will be provided by filtration within pond P‐A5, which acts as a forebay for pond P‐A10. Runoff 

to POA‐A will flow overland through grassed ditches until the regional detention pond south of the property. 

 

Future water quality BMPs will be provided in at potential outlet control structures. Water quality BMPs are 

recommended to be integrated with the outlet control structure or a forebay prior to the detention pond to 

provide water quality prior to discharge. Water quality for Lot 4 will be provided in a small future pond or flow‐

through  device  located  in  the  southeast  corner  of  Lot  4.  Each  lot will  be  required  to meet water  quality 

requirements onsite.  

5.2.1 WET  D E T EN T I ON   BA S I N S  

This analysis does not include use of wet detention basins. 

5.2.2 DR Y  D E T EN T I ON   BA S I N S  

Future dry detention basins on lots 1‐4 may be constructed to provide runoff rate control and storage.  

Dry detention ponds for Lot 5 and the access road were analyzed in Section 5.1 and 5.1.1.  

5.2.3 I N F I L T R A T I ON  

The proposed site improvements will include detention pond P‐A5, which will act as a forebay, that make use 

of filtration for water quality. The filtration basin will have a 6” diameter drain tile wrapped with filter sock 

running along the bottom of the pond. The drain tile will be 2’ below the finished grade and sloped to drain to 

an outlet. A detail of the drain tile is provided with the utility plans. 

 

The existing soils are shown as HSG B according to the NRCS soils survey. Infiltration has been modeled within 

the detention pond forebay as discarded runoff. Filtration will occur within the forebay, P‐A5, where a drain 

tile will be installed. Filtration rates were modeled based on perforation specification of the drain tile. Class 43 

aggregate base will be installed above the drain tile to facilitate drainage. The grassed swale provides minimal 

water quality volume and is not included in the table below. 
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TABLE 5‐4: FILTRATION BASINS 

Condition  Post‐Construction Conditions 

Water Quality Feature  Pond P‐A5 

Required Water Quality 
Volume (Vwqreq) 

3,654 cu‐ft 
(2.03 acres Impervious) 

Water Quality Depth  1846.22 – 1842.75 = 3.47’ 

Provided Water Quality 
Volume 

6,568 cu‐ft 

Calculated Drawdown 
Time 

24.10 hrs 

Stage/Storage/Discharge 
Location 

Filtration to 6” perforated pipe 
with geo‐sock; Detention pond 

P‐A5 grate elev. 1846.22 

Total water  quality  volume  calculated  from  pond  bottom  to  outlet  control  structure  grate  rim.  Filtration 

drawdown time will occur within approximately 24 hours allowing the detention pond to be dry most of the 

time. Pond P‐A5 will act as a forebay for pond P‐A10.  

5.2.4 A L T E RNA T I V E   BMP  METHOD   R EQU I R EMEN T S  

Future detention ponds may include forebays designed for water quality volume required in the SWDSM.  

Hydrodynamic/hydraulic separators are recommended as an alternative to water quality ponds to meet the 

City of Bismarck water quality requirements. Hydrodynamic/hydraulic separators could be  installed at each 

detention pond/discharge point except for Lot 5 which will have a water quality pond. The separators shall be 

designed to treat the peak discharge rate from the 2‐year storm event with a bypass to accommodate larger 

storm events. 

Design and installation of the alternative BMP will be part of future PCSMP and site plans. 

5.3 PO S T ‐ CON S T RUC T I ON  DRA I NAG E  &   CONV E Y ANC E   BMP S  

5.3.1 S T R E E T S  

Analysis of City streets is not applicable to this project. Drainage areas to the existing streets have been reduced 

and no new City streets are being added as part of this project. 

  

The proposed private access road, Tree Top Lane, will be completed prior to development of the first lot. The 

private access road will consist of concrete roadway with curb and gutter. Total width of the roadway will be 

36’ from back of curb to back of curb. Multiple curb inlets will be constructed along the private roadway and 

discharge into detention ponds P‐A5 and P‐A10. 
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5.3.2 S TORM   S EWER  

Storm sewer will be  installed with potential future development of the  lots to capture runoff and convey  it 

through  the  easements  to  the  detention  ponds.  Inlets  and  pipes will  be  analyzed  in  future  site  plans  to 

determine the sizing and location of the inlet structures and pipes on individual lots. 

Storm  sewer within  the private  access  road will be  constructed  simultaneously with  the  access  road. The 

planned detention ponds within Lot 5, P‐A5 and P‐A10, will be constructed to receive runoff from the access 

road and Lot 5. The storm sewer within the private access has been designed to accommodate runoff flow 

from  the access  road. Runoff  from Lot 5 and off‐site areas  to  the west should be conveyed directly  in  the 

detention pond on the south end of Lot 5.  

On‐grade curb inlets have been analyzed within SSA to properly size structures and determine runoff bypass 

during the storm events. Runoff bypass south in the curb line of the access road will be less than 1 cfs during 

the 100‐year, 24‐hour storm event. 

See Exhibit 5 for a graphical representation of the proposed storm sewer system. 

5.3.3 CU L V E R T S  

One roadway crossing with two culverts is proposed across the private roadway approach (Tree Top Lane) on 

the south side of 57th Ave NE. The size and  location are  identified on Exhibit 5. The proposed culverts were 

sized to not overtop the roadway during the 100‐year, 24‐hour storm event. The proposed culverts shall be 

installed during construction of Tree Top Lane.  

Sub‐basin C, shown on the exhibits as EX‐C and PC‐C, is the area contributing to the approach culvert. This area 

consists mainly of 57th Ave NE ROW and a small portion of lots located west of Tree Top 2nd Addition. Runoff 

flow east along the south ditch of 57th Ave NE to the proposed approach culverts.  

Table 5‐2 provided below summarize the future culvert diameter, flow, and peak ponding elevations at the 

culvert entrances. 

TABLE 5‐5: CULVERT ANALYSIS, POST‐CONSTRUCTION CONDITIONS 

Culvert 
Location 

Size (in)  Event  In‐Flow (ft3/s) 
Peak Ponding 
Elevation 

Proposed Top of 
Road/Spillway 

57th Ave 
Approach at 
Tree Top Lane 

18” (x2) 

5  7.30  1855.94  1857.23 

25  12.31  1856.37  1857.23 

100  17.89  1856.90  1857.23 

*Culvert upstream invert elevations: 1854.79 (north culvert), 1854.98 (south Culvert) 

 

Under post‐construction conditions, two 18” culverts shall be installed under Tree Top Lane, the private street 

connecting to 57th Ave NE. Installation of the 18” culverts will require erosion control/outlet protection. Outlet 

protections were  designed  as  part  of  the  proposed  access  road  improvement  plans.  The  culverts will  be 
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included with other storm water, sanitary, water, and access road site improvements prior to development of 

the first lot. 

5.3.4 OP EN   CHANNE L S  

The drainage swale along the south side of Lot 4 was designed to accommodate runoff for undeveloped and 

developed conditions. Drainage  swale may be  filled  if  site design  for Lot 4  is able  to convey  runoff  to  the 

southeast corner of the property prior to discharge south in the existing storm sewer drainage easement on 

the Furniture Row property. 

The drainage swale has a design capacity of 18.9 cfs, which is greater than peak runoff from Lot 4 during the 

Post‐Construction 100‐year storm event.   

5.4 PO S T ‐ CON S T RUC T I ON   BMP  OP E RA T I ON  AND  MA IN T ENANC E  

Once  construction  is  complete  and  the  site  is  turned over  to  the owner,  the owner of  Lot 5  shall  accept 

responsibility for maintenance and operation of the Lot 5 ponds and discharge pipes, the Lot 5 pond discharge 

pipe on the south side of Lot 4, and the access road storm sewer post‐construction BMPs.  The owners of Lots 

1‐4 shall each be responsible for the post‐construction BMPs on each of their lots. 

Permanent  Erosion  Controls  &  BMP  

Permanent erosion controls & BMPs should be developed during site plans and  include permanent seeding 

and planting of the site, detention pond, and grassed swales.  

The proposed and future detention ponds should be maintained to be free of trash and debris which may limit 

proper operation or block the outlet structures. Onsite inlets and storm sewer structures should be checked at 

least annually for buildup of sediment or other debris that will limit operation and if required cleaned out. 

6.0 CONSTRUCTION  SCHEDULE  &  PHASING  

6.1 D E S C R I P T I ON  

This report has been based on proposed and potential future concept for this project site. Construction plans 

for the proposed access road improvement are included in the scope of this project. Future construction plans 

for lot development are not within the scope of this report. An additional PCSMP or technical memorandum 

supplementing this report may be required during a future site plan application process. 
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1 9   |   P a g e   Tree Top 2nd Addition – Minor Plat and Access Road 
  Malloy 57, LLC 
  Revised November 2023 

TABLE 6‐1: FUTURE PCSMP APPLICATION MATERIALS 

Application Material  Approximate Timing 

Geotechnical Report  Upon Site plan application process 

Construction Plans  Access Road Improvements –November, 2023  

Basis of Design Report  Upon Site plan application process 

Large Site Construction Stormwater 
Management Permit 

Upon Site plan application process 

Certification Report  Upon Site plan application process 

7.0 STORMWATER  WAIVER  REQUEST  

A waiver for the stormwater runoff rates to the US‐83 R/W (POA‐A) is requested from the City of Bismarck for 

the 2‐year and 5‐year storm events. Post‐Construction runoff rates will increase during these events, but rates 

will be less than or equal to the existing conditions during the 10‐year, 25‐year, 50‐year, and 100‐year storm 

event which will meet the NDDOT drainage requirements. 

7.1 ENGINEER’S  STATEMENT  OF  COMPLIANCE  &  SEAL  

The below hereby certify that this report and exhibits were completed per the Stormwater Design Standards 

Manual and City of Bismarck ordinances under their direct supervision/authority. The below certify that they 

are duly registered professional engineer(s) in the state of North Dakota. 

 

 

            Date:        

Andrew Werder, P.E.          PE‐6696 

 

 

11/17/2023

PE-6696

ANDREW
WERDER

11-17-23
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

EXHIBIT 1: VICINITY MAP 
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

EXHIBIT 2: FEMA FIRMETTE 
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

EXHIBIT 3: NRCS SOILS MAP 
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Hydrologic Soil Group—Burleigh County, North Dakota
(Tree Top 2nd Addition)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2023
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)
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Soil Rating Polygons
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Water Features
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Transportation
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US Routes
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Burleigh County, North Dakota
Survey Area Data: Version 23, Sep 8, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 17, 2021—May 
30, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Burleigh County, North Dakota
(Tree Top 2nd Addition)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2023
Page 2 of 4
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

C132C Williams-Zahl-Zahill 
complex, 6 to 9 
percent slopes

B 1.5 1.8%

C135D Zahl-Williams loams, 9 
to 15 percent slopes

B 6.1 7.1%

C457B Grassna silt loam, 2 to 6 
percent slopes

B 0.0 0.1%

C740A Temvik silt loam, 0 to 3 
percent slopes

B 31.6 36.9%

C740B Temvik silt loam, 3 to 6 
percent slopes

B 30.4 35.5%

C740C Temvik silt loam, 6 to 9 
percent slopes

B 0.1 0.1%

C999F Orthents-Aquents-Urban 
land, highway 
complex, 0 to 35 
percent slopes

D 15.8 18.5%

Totals for Area of Interest 85.6 100.0%

Hydrologic Soil Group—Burleigh County, North Dakota Tree Top 2nd Addition

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2023
Page 3 of 4
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Burleigh County, North Dakota Tree Top 2nd Addition

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2023
Page 4 of 4
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

EXHIBIT 4: EXISTING CONDITIONS MAP 
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

EXHIBIT 5: POST‐CONSTRUCTION CONDITIONS MAP 
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

APPENDIX A: EXISTING CONDITIONS HYDROCAD 
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EX-A1

Existing: Off-site

EX-A2

Existing

EX-B

Existing

EX-POA-A

West Ditch US-83

Routing Diagram for 1906-02283-TreeTop2nd-Existing&PC
Prepared by KLJ Engineering LLC,  Printed 7/20/2023

HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Existing Conditions

1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 2HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Project Notes

Rainfall events imported from "RainfallEvents-BismarckMandan-24&6hr.hcp"
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Existing Conditions

1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 3HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 Bismarck 24-hr, 2-yr Type II 24-hr Default 24.00 1 2.10 2

2 Bismarck 24-hr, 5-yr Type II 24-hr Default 24.00 1 2.60 2

3 Bismarck 24-hr, 10-yr Type II 24-hr Default 24.00 1 3.10 2

4 Bismarck 24-hr, 25-yr Type II 24-hr Default 24.00 1 3.90 2

5 Bismarck 24-hr, 50-yr Type II 24-hr Default 24.00 1 4.57 2

6 Bismarck 24-hr, 100-yr Type II 24-hr Default 24.00 1 5.30 2

7 Vwqreq Type II 24-hr Default 24.00 1 0.50 2
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Existing Conditions

1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 4HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

8.110 61 >75% Grass cover, Good, HSG B  (EX-A1, EX-A2, EX-B)

8.110 61 TOTAL AREA
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 5HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=0.01 cfs  0.005 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.15 cfs  0.054 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.01 cfs  0.004 af

   Inflow=0.17 cfs  0.059 afPond EX-POA-A: West Ditch US-83
   Primary=0.17 cfs  0.059 af

Total Runoff Area = 8.110 ac   Runoff Volume = 0.063 af   Average Runoff Depth = 0.09"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 6HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 0.01 cfs @ 12.06 hrs,  Volume= 0.005 af,  Depth= 0.09"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
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0.003

0.002

0.001

0

Type II 24-hr

Bismarck 24-hr

2-yr Rainfall=2.10"

Runoff Area=0.670 ac

Runoff Volume=0.005 af

Runoff Depth=0.09"

Tc=5.0 min

CN=61/0

0.01 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 7HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-A2: Existing

Runoff = 0.15 cfs @ 12.06 hrs,  Volume= 0.054 af,  Depth= 0.09"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Bismarck 24-hr

2-yr Rainfall=2.10"

Runoff Area=6.880 ac

Runoff Volume=0.054 af

Runoff Depth=0.09"

Tc=5.0 min

CN=61/0

0.15 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-B: Existing

Runoff = 0.01 cfs @ 12.06 hrs,  Volume= 0.004 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)
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Type II 24-hr

Bismarck 24-hr

2-yr Rainfall=2.10"

Runoff Area=0.560 ac

Runoff Volume=0.004 af

Runoff Depth=0.09"

Tc=5.0 min

CN=61/0

0.01 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 0.09"    for  Bismarck 24-hr, 2-yr event
Inflow = 0.17 cfs @ 12.06 hrs,  Volume= 0.059 af
Primary = 0.17 cfs @ 12.06 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
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Inflow Area=7.550 ac
0.17 cfs

0.17 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.23"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=0.15 cfs  0.013 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=0.23"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=1.58 cfs  0.130 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=0.23"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.13 cfs  0.011 af

   Inflow=1.74 cfs  0.142 afPond EX-POA-A: West Ditch US-83
   Primary=1.74 cfs  0.142 af

Total Runoff Area = 8.110 ac   Runoff Volume = 0.153 af   Average Runoff Depth = 0.23"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 0.15 cfs @ 12.00 hrs,  Volume= 0.013 af,  Depth= 0.23"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.01

0

Type II 24-hr

Bismarck 24-hr

5-yr Rainfall=2.60"

Runoff Area=0.670 ac

Runoff Volume=0.013 af

Runoff Depth=0.23"

Tc=5.0 min

CN=61/0

0.15 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A2: Existing

Runoff = 1.58 cfs @ 12.00 hrs,  Volume= 0.130 af,  Depth= 0.23"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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fs
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Type II 24-hr

Bismarck 24-hr

5-yr Rainfall=2.60"

Runoff Area=6.880 ac

Runoff Volume=0.130 af

Runoff Depth=0.23"

Tc=5.0 min

CN=61/0

1.58 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-B: Existing

Runoff = 0.13 cfs @ 12.00 hrs,  Volume= 0.011 af,  Depth= 0.23"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Bismarck 24-hr

5-yr Rainfall=2.60"

Runoff Area=0.560 ac

Runoff Volume=0.011 af

Runoff Depth=0.23"

Tc=5.0 min

CN=61/0

0.13 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 0.23"    for  Bismarck 24-hr, 5-yr event
Inflow = 1.74 cfs @ 12.00 hrs,  Volume= 0.142 af
Primary = 1.74 cfs @ 12.00 hrs,  Volume= 0.142 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=7.550 ac
1.74 cfs

1.74 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.40"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=0.38 cfs  0.023 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=0.40"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=3.87 cfs  0.232 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=0.40"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.31 cfs  0.019 af

   Inflow=4.24 cfs  0.254 afPond EX-POA-A: West Ditch US-83
   Primary=4.24 cfs  0.254 af

Total Runoff Area = 8.110 ac   Runoff Volume = 0.273 af   Average Runoff Depth = 0.40"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 0.38 cfs @ 11.99 hrs,  Volume= 0.023 af,  Depth= 0.40"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.36
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0

Type II 24-hr

Bismarck 24-hr

10-yr Rainfall=3.10"

Runoff Area=0.670 ac

Runoff Volume=0.023 af

Runoff Depth=0.40"

Tc=5.0 min

CN=61/0

0.38 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A2: Existing

Runoff = 3.87 cfs @ 11.99 hrs,  Volume= 0.232 af,  Depth= 0.40"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Bismarck 24-hr

10-yr Rainfall=3.10"

Runoff Area=6.880 ac

Runoff Volume=0.232 af

Runoff Depth=0.40"

Tc=5.0 min

CN=61/0

3.87 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-B: Existing

Runoff = 0.31 cfs @ 11.99 hrs,  Volume= 0.019 af,  Depth= 0.40"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Bismarck 24-hr

10-yr Rainfall=3.10"

Runoff Area=0.560 ac

Runoff Volume=0.019 af

Runoff Depth=0.40"

Tc=5.0 min

CN=61/0

0.31 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 0.40"    for  Bismarck 24-hr, 10-yr event
Inflow = 4.24 cfs @ 11.99 hrs,  Volume= 0.254 af
Primary = 4.24 cfs @ 11.99 hrs,  Volume= 0.254 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.550 ac
4.24 cfs

4.24 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.76"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=0.83 cfs  0.043 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=0.76"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=8.55 cfs  0.437 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=0.76"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.70 cfs  0.036 af

   Inflow=9.39 cfs  0.480 afPond EX-POA-A: West Ditch US-83
   Primary=9.39 cfs  0.480 af

Total Runoff Area = 8.110 ac   Runoff Volume = 0.515 af   Average Runoff Depth = 0.76"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 0.83 cfs @ 11.98 hrs,  Volume= 0.043 af,  Depth= 0.76"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Type II 24-hr

Bismarck 24-hr

25-yr Rainfall=3.90"

Runoff Area=0.670 ac

Runoff Volume=0.043 af

Runoff Depth=0.76"

Tc=5.0 min

CN=61/0

0.83 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 22HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-A2: Existing

Runoff = 8.55 cfs @ 11.98 hrs,  Volume= 0.437 af,  Depth= 0.76"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

Bismarck 24-hr

25-yr Rainfall=3.90"

Runoff Area=6.880 ac

Runoff Volume=0.437 af

Runoff Depth=0.76"

Tc=5.0 min

CN=61/0

8.55 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 23HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-B: Existing

Runoff = 0.70 cfs @ 11.98 hrs,  Volume= 0.036 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

Bismarck 24-hr

25-yr Rainfall=3.90"

Runoff Area=0.560 ac

Runoff Volume=0.036 af

Runoff Depth=0.76"

Tc=5.0 min

CN=61/0

0.70 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 24HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 0.76"    for  Bismarck 24-hr, 25-yr event
Inflow = 9.39 cfs @ 11.98 hrs,  Volume= 0.480 af
Primary = 9.39 cfs @ 11.98 hrs,  Volume= 0.480 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.550 ac
9.39 cfs

9.39 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 25HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=1.12"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=1.28 cfs  0.062 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=1.12"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=13.17 cfs  0.641 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=1.12"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=1.07 cfs  0.052 af

   Inflow=14.45 cfs  0.704 afPond EX-POA-A: West Ditch US-83
   Primary=14.45 cfs  0.704 af

Total Runoff Area = 8.110 ac   Runoff Volume = 0.756 af   Average Runoff Depth = 1.12"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 26HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 1.28 cfs @ 11.97 hrs,  Volume= 0.062 af,  Depth= 1.12"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
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fs
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Type II 24-hr

Bismarck 24-hr

50-yr Rainfall=4.57"

Runoff Area=0.670 ac

Runoff Volume=0.062 af

Runoff Depth=1.12"

Tc=5.0 min

CN=61/0

1.28 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 27HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-A2: Existing

Runoff = 13.17 cfs @ 11.97 hrs,  Volume= 0.641 af,  Depth= 1.12"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Bismarck 24-hr

50-yr Rainfall=4.57"

Runoff Area=6.880 ac

Runoff Volume=0.641 af

Runoff Depth=1.12"

Tc=5.0 min

CN=61/0

13.17 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 28HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-B: Existing

Runoff = 1.07 cfs @ 11.97 hrs,  Volume= 0.052 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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w
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Type II 24-hr

Bismarck 24-hr

50-yr Rainfall=4.57"

Runoff Area=0.560 ac

Runoff Volume=0.052 af

Runoff Depth=1.12"

Tc=5.0 min

CN=61/0

1.07 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 1.12"    for  Bismarck 24-hr, 50-yr event
Inflow = 14.45 cfs @ 11.97 hrs,  Volume= 0.704 af
Primary = 14.45 cfs @ 11.97 hrs,  Volume= 0.704 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
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Inflow Area=7.550 ac
14.45 cfs

14.45 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 30HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=1.55"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=1.83 cfs  0.087 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=1.55"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=18.80 cfs  0.890 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=1.55"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=1.53 cfs  0.072 af

   Inflow=20.63 cfs  0.977 afPond EX-POA-A: West Ditch US-83
   Primary=20.63 cfs  0.977 af

Total Runoff Area = 8.110 ac   Runoff Volume = 1.049 af   Average Runoff Depth = 1.55"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 1.83 cfs @ 11.97 hrs,  Volume= 0.087 af,  Depth= 1.55"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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w
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Type II 24-hr

Bismarck 24-hr

100-yr Rainfall=5.30"

Runoff Area=0.670 ac

Runoff Volume=0.087 af

Runoff Depth=1.55"

Tc=5.0 min

CN=61/0

1.83 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 32HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-A2: Existing

Runoff = 18.80 cfs @ 11.97 hrs,  Volume= 0.890 af,  Depth= 1.55"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

Bismarck 24-hr

100-yr Rainfall=5.30"

Runoff Area=6.880 ac

Runoff Volume=0.890 af

Runoff Depth=1.55"

Tc=5.0 min

CN=61/0

18.80 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-B: Existing

Runoff = 1.53 cfs @ 11.97 hrs,  Volume= 0.072 af,  Depth= 1.55"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Bismarck 24-hr

100-yr Rainfall=5.30"

Runoff Area=0.560 ac

Runoff Volume=0.072 af

Runoff Depth=1.55"

Tc=5.0 min

CN=61/0

1.53 cfs
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Existing Conditions

Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 1.55"    for  Bismarck 24-hr, 100-yr event
Inflow = 20.63 cfs @ 11.97 hrs,  Volume= 0.977 af
Primary = 20.63 cfs @ 11.97 hrs,  Volume= 0.977 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.550 ac
20.63 cfs

20.63 cfs
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Existing Conditions

Type II 24-hr  Vwqreq Rainfall=0.50"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 35HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment EX-A1: Existing: Off-site
   Tc=5.0 min   CN=61/0   Runoff=0.00 cfs  0.000 af

Runoff Area=6.880 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment EX-A2: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.00 cfs  0.000 af

Runoff Area=0.560 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment EX-B: Existing
   Tc=5.0 min   CN=61/0   Runoff=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afPond EX-POA-A: West Ditch US-83
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 8.110 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
100.00% Pervious = 8.110 ac     0.00% Impervious = 0.000 ac
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Existing Conditions

Type II 24-hr  Vwqreq Rainfall=0.50"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A1: Existing: Off-site

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Vwqreq Rainfall=0.50"

Area (ac) CN Description

0.670 61 >75% Grass cover, Good, HSG B

0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-A1: Existing: Off-site

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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lo

w
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Type II 24-hr

Vwqreq Rainfall=0.50"

Runoff Area=0.670 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=5.0 min

CN=61/0

0.00 cfs
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Existing Conditions

Type II 24-hr  Vwqreq Rainfall=0.50"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-A2: Existing

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Pond EX-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Vwqreq Rainfall=0.50"

Area (ac) CN Description

6.880 61 >75% Grass cover, Good, HSG B

6.880 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-A2: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type II 24-hr

Vwqreq Rainfall=0.50"

Runoff Area=6.880 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=5.0 min

CN=61/0

0.00 cfs
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Existing Conditions

Type II 24-hr  Vwqreq Rainfall=0.50"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC
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Summary for Subcatchment EX-B: Existing

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Vwqreq Rainfall=0.50"

Area (ac) CN Description

0.560 61 >75% Grass cover, Good, HSG B

0.560 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min. Tc

Subcatchment EX-B: Existing

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type II 24-hr

Vwqreq Rainfall=0.50"

Runoff Area=0.560 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=5.0 min

CN=61/0

0.00 cfs
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Existing Conditions

Type II 24-hr  Vwqreq Rainfall=0.50"1906-02283-TreeTop2nd-Existing&PC
  Printed  7/20/2023Prepared by KLJ Engineering LLC

Page 39HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Pond EX-POA-A: West Ditch US-83

Inflow Area = 7.550 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  Vwqreq event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond EX-POA-A: West Ditch US-83

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Inflow Area=7.550 ac

0.00 cfs
0.00 cfs
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  Tree  Top  2nd  Addition‐Minor  Plat 
and Access Road 
  Malloy 57, LLC 
  October 2023 

APPENDIX B: POST‐CONSTRUCTION CONDITIONS HYDROCAD 
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Water quality (1,800 cf
 per acre impervious) =

 3.36 * 0.65 * 1800 =
 3931 cf

PC-A1

LOT 1

PC-A10

Detention Pond

PC-A2

LOT 2

PC-A3

LOT 3

PC-A5

LOT 5

PC-A6

ACCESS ROAD

PC-A7

OFF-SITE

PC-A8

Post-Construction

PC-B4

LOT 4
PC-B9

SOUTH SLOPE

PC-C

57th Ave South Ditch

R1

Drainage Swale

I-1
CB

Curb Inlets

P-A1

LOT 1 - POND

P-A10

SE Pond

P-A2

LOT 2 - POND

P-A3

LOT 3 - POND

P-A5

SW Pond

PC-POA-A

West Ditch US-83

PC-POA-B

Furniture Row

Routing Diagram for 1906-02283-TreeTop2nd-Existing&PC
Prepared by KLJ,  Printed 11/16/2023

HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Proposed Conditions
1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 2HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 Bismarck 24-hr, 2-yr Type II 24-hr Default 24.00 1 2.10 2

2 Bismarck 24-hr, 5-yr Type II 24-hr Default 24.00 1 2.60 2

3 Bismarck 24-hr, 10-yr Type II 24-hr Default 24.00 1 3.10 2

4 Bismarck 24-hr, 25-yr Type II 24-hr Default 24.00 1 3.90 2

5 Bismarck 24-hr, 50-yr Type II 24-hr Default 24.00 1 4.57 2

6 Vwqreq Type II 24-hr Default 24.00 1 0.50 2
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Proposed Conditions
1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 3HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

2.002 61 >75% Grass cover, Good, HSG B  (PC-A1, PC-A10, PC-A2, PC-A3, PC-A5, PC-A6, PC-A7, PC-A8, PC-B4, 

PC-B9)

6.108 98 Paved parking, HSG B  (PC-A1, PC-A10, PC-A2, PC-A3, PC-A5, PC-A6, PC-A8, PC-B4, PC-B9)

2.850 89 Paved roads w/open ditches, 50% imp, HSG B  (PC-C)

10.960 89 TOTAL AREA
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Proposed Conditions
1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 4HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 2.002 0.000 0.000 0.000 2.002 >75% Grass cover, Good PC-A1, PC-A10, 

PC-A2, PC-A3, 

PC-A5, PC-A6, 

PC-A7, PC-A8, 

PC-B4, PC-B9

0.000 6.108 0.000 0.000 0.000 6.108 Paved parking PC-A1, PC-A10, 

PC-A2, PC-A3, 

PC-A5, PC-A6, 

PC-A8, PC-B4, PC-B9

0.000 2.850 0.000 0.000 0.000 2.850 Paved roads w/open ditches, 50% imp PC-C

0.000 10.960 0.000 0.000 0.000 10.960 TOTAL AREA
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 5HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=1.61"Subcatchment PC-A1: LOT 1
   Tc=5.0 min   CN=61/98   Runoff=2.54 cfs  0.135 af

Runoff Area=0.290 ac   34.48% Impervious   Runoff Depth=0.71"Subcatchment PC-A10: Detention Pond
   Tc=5.0 min   CN=61/98   Runoff=0.30 cfs  0.017 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=1.61"Subcatchment PC-A2: LOT 2
   Tc=5.0 min   CN=61/98   Runoff=2.54 cfs  0.135 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=1.61"Subcatchment PC-A3: LOT 3
   Tc=5.0 min   CN=61/98   Runoff=2.54 cfs  0.135 af

Runoff Area=1.900 ac   85.00% Impervious   Runoff Depth=1.61"Subcatchment PC-A5: LOT 5
   Tc=5.0 min   CN=61/98   Runoff=4.78 cfs  0.254 af

Runoff Area=0.550 ac   72.18% Impervious   Runoff Depth=1.38"Subcatchment PC-A6: ACCESS ROAD
   Tc=5.0 min   CN=61/98   Runoff=1.17 cfs  0.063 af

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment PC-A7: OFF-SITE
   Tc=5.0 min   CN=61/0   Runoff=0.01 cfs  0.005 af

Runoff Area=0.360 ac   85.00% Impervious   Runoff Depth=1.61"Subcatchment PC-A8: Post-Construction
   Tc=5.0 min   CN=61/98   Runoff=0.91 cfs  0.048 af

Runoff Area=1.020 ac   85.00% Impervious   Runoff Depth=1.61"Subcatchment PC-B4: LOT 4
   Tc=5.0 min   CN=61/98   Runoff=2.57 cfs  0.137 af

Runoff Area=0.290 ac   84.83% Impervious   Runoff Depth=1.60"Subcatchment PC-B9: SOUTH SLOPE
   Tc=5.0 min   CN=61/98   Runoff=0.73 cfs  0.039 af

Runoff Area=2.850 ac   50.00% Impervious   Runoff Depth=1.25"Subcatchment PC-C: 57th Ave South Ditch
   Flow Length=1,475'   Tc=6.3 min   CN=80/98   Runoff=5.46 cfs  0.297 af

Avg. Flow Depth=0.34'   Max Vel=1.49 fps   Inflow=2.57 cfs  0.137 afReach R1: Drainage Swale
n=0.030   L=10.0'   S=0.0050 '/'   Capacity=18.92 cfs   Outflow=2.56 cfs  0.137 af

Peak Elev=1,849.13'   Inflow=1.17 cfs  0.063 afPond I-1: Curb Inlets
   Primary=1.17 cfs  0.063 af   Secondary=0.00 cfs  0.000 af   Outflow=1.17 cfs  0.063 af

Peak Elev=1,846.13'  Storage=1,734 cf   Inflow=2.54 cfs  0.135 afPond P-A1: LOT 1 - POND
   Outflow=0.59 cfs  0.135 af

Peak Elev=1,840.72'  Storage=4,991 cf   Inflow=2.07 cfs  0.341 afPond P-A10: SE Pond
   Primary=1.24 cfs  0.341 af   Secondary=0.00 cfs  0.000 af   Outflow=1.24 cfs  0.341 af

Peak Elev=1,846.13'  Storage=1,734 cf   Inflow=2.54 cfs  0.135 afPond P-A2: LOT 2 - POND
   Outflow=0.59 cfs  0.135 af

Peak Elev=1,844.13'  Storage=1,734 cf   Inflow=2.54 cfs  0.135 afPond P-A3: LOT 3 - POND
   Outflow=0.59 cfs  0.135 af

Peak Elev=1,844.85'  Storage=2,806 cf   Inflow=5.95 cfs  0.323 afPond P-A5: SW Pond
   Discarded=0.00 cfs  0.000 af   Primary=1.86 cfs  0.324 af   Secondary=0.00 cfs  0.000 af   Outflow=1.87 cfs  0.325 af

   Inflow=3.05 cfs  0.795 afPond PC-POA-A: West Ditch US-83
   Primary=3.05 cfs  0.795 af

   Inflow=3.29 cfs  0.175 afPond PC-POA-B: Furniture Row
   Primary=3.29 cfs  0.175 af
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 2-yr Rainfall=2.10"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 6HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Total Runoff Area = 10.960 ac   Runoff Volume = 1.266 af   Average Runoff Depth = 1.39"
31.27% Pervious = 3.427 ac     68.73% Impervious = 7.533 ac
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 7HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=2.05"Subcatchment PC-A1: LOT 1
   Tc=5.0 min   CN=61/98   Runoff=3.19 cfs  0.173 af

Runoff Area=0.290 ac   34.48% Impervious   Runoff Depth=0.97"Subcatchment PC-A10: Detention Pond
   Tc=5.0 min   CN=61/98   Runoff=0.40 cfs  0.023 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=2.05"Subcatchment PC-A2: LOT 2
   Tc=5.0 min   CN=61/98   Runoff=3.19 cfs  0.173 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=2.05"Subcatchment PC-A3: LOT 3
   Tc=5.0 min   CN=61/98   Runoff=3.19 cfs  0.173 af

Runoff Area=1.900 ac   85.00% Impervious   Runoff Depth=2.05"Subcatchment PC-A5: LOT 5
   Tc=5.0 min   CN=61/98   Runoff=6.01 cfs  0.324 af

Runoff Area=0.550 ac   72.18% Impervious   Runoff Depth=1.77"Subcatchment PC-A6: ACCESS ROAD
   Tc=5.0 min   CN=61/98   Runoff=1.49 cfs  0.081 af

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.23"Subcatchment PC-A7: OFF-SITE
   Tc=5.0 min   CN=61/0   Runoff=0.15 cfs  0.013 af

Runoff Area=0.360 ac   85.00% Impervious   Runoff Depth=2.05"Subcatchment PC-A8: Post-Construction
   Tc=5.0 min   CN=61/98   Runoff=1.14 cfs  0.061 af

Runoff Area=1.020 ac   85.00% Impervious   Runoff Depth=2.05"Subcatchment PC-B4: LOT 4
   Tc=5.0 min   CN=61/98   Runoff=3.22 cfs  0.174 af

Runoff Area=0.290 ac   84.83% Impervious   Runoff Depth=2.04"Subcatchment PC-B9: SOUTH SLOPE
   Tc=5.0 min   CN=61/98   Runoff=0.91 cfs  0.049 af

Runoff Area=2.850 ac   50.00% Impervious   Runoff Depth=1.66"Subcatchment PC-C: 57th Ave South Ditch
   Flow Length=1,475'   Tc=6.3 min   CN=80/98   Runoff=7.30 cfs  0.395 af

Avg. Flow Depth=0.39'   Max Vel=1.61 fps   Inflow=3.22 cfs  0.174 afReach R1: Drainage Swale
n=0.030   L=10.0'   S=0.0050 '/'   Capacity=18.92 cfs   Outflow=3.21 cfs  0.174 af

Peak Elev=1,849.14'   Inflow=1.49 cfs  0.081 afPond I-1: Curb Inlets
   Primary=1.46 cfs  0.081 af   Secondary=0.03 cfs  0.000 af   Outflow=1.49 cfs  0.081 af

Peak Elev=1,846.50'  Storage=2,311 cf   Inflow=3.19 cfs  0.173 afPond P-A1: LOT 1 - POND
   Outflow=0.64 cfs  0.173 af

Peak Elev=1,840.79'  Storage=5,159 cf   Inflow=2.29 cfs  0.443 afPond P-A10: SE Pond
   Primary=1.72 cfs  0.443 af   Secondary=0.00 cfs  0.000 af   Outflow=1.72 cfs  0.443 af

Peak Elev=1,846.50'  Storage=2,311 cf   Inflow=3.19 cfs  0.173 afPond P-A2: LOT 2 - POND
   Outflow=0.64 cfs  0.173 af

Peak Elev=1,844.50'  Storage=2,311 cf   Inflow=3.19 cfs  0.173 afPond P-A3: LOT 3 - POND
   Outflow=0.64 cfs  0.173 af

Peak Elev=1,845.39'  Storage=4,121 cf   Inflow=7.56 cfs  0.418 afPond P-A5: SW Pond
   Discarded=0.00 cfs  0.000 af   Primary=1.99 cfs  0.419 af   Secondary=0.00 cfs  0.000 af   Outflow=1.99 cfs  0.420 af

   Inflow=3.50 cfs  1.022 afPond PC-POA-A: West Ditch US-83
   Primary=3.50 cfs  1.022 af

   Inflow=4.16 cfs  0.224 afPond PC-POA-B: Furniture Row
   Primary=4.16 cfs  0.224 af
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 5-yr Rainfall=2.60"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 8HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Total Runoff Area = 10.960 ac   Runoff Volume = 1.639 af   Average Runoff Depth = 1.80"
31.27% Pervious = 3.427 ac     68.73% Impervious = 7.533 ac
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 9HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=2.50"Subcatchment PC-A1: LOT 1
   Tc=5.0 min   CN=61/98   Runoff=3.87 cfs  0.210 af

Runoff Area=0.290 ac   34.48% Impervious   Runoff Depth=1.25"Subcatchment PC-A10: Detention Pond
   Tc=5.0 min   CN=61/98   Runoff=0.54 cfs  0.030 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=2.50"Subcatchment PC-A2: LOT 2
   Tc=5.0 min   CN=61/98   Runoff=3.87 cfs  0.210 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=2.50"Subcatchment PC-A3: LOT 3
   Tc=5.0 min   CN=61/98   Runoff=3.87 cfs  0.210 af

Runoff Area=1.900 ac   85.00% Impervious   Runoff Depth=2.50"Subcatchment PC-A5: LOT 5
   Tc=5.0 min   CN=61/98   Runoff=7.28 cfs  0.396 af

Runoff Area=0.550 ac   72.18% Impervious   Runoff Depth=2.18"Subcatchment PC-A6: ACCESS ROAD
   Tc=5.0 min   CN=61/98   Runoff=1.83 cfs  0.100 af

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.40"Subcatchment PC-A7: OFF-SITE
   Tc=5.0 min   CN=61/0   Runoff=0.38 cfs  0.023 af

Runoff Area=0.360 ac   85.00% Impervious   Runoff Depth=2.50"Subcatchment PC-A8: Post-Construction
   Tc=5.0 min   CN=61/98   Runoff=1.38 cfs  0.075 af

Runoff Area=1.020 ac   85.00% Impervious   Runoff Depth=2.50"Subcatchment PC-B4: LOT 4
   Tc=5.0 min   CN=61/98   Runoff=3.91 cfs  0.212 af

Runoff Area=0.290 ac   84.83% Impervious   Runoff Depth=2.49"Subcatchment PC-B9: SOUTH SLOPE
   Tc=5.0 min   CN=61/98   Runoff=1.11 cfs  0.060 af

Runoff Area=2.850 ac   50.00% Impervious   Runoff Depth=2.10"Subcatchment PC-C: 57th Ave South Ditch
   Flow Length=1,475'   Tc=6.3 min   CN=80/98   Runoff=9.20 cfs  0.498 af

Avg. Flow Depth=0.43'   Max Vel=1.71 fps   Inflow=3.91 cfs  0.212 afReach R1: Drainage Swale
n=0.030   L=10.0'   S=0.0050 '/'   Capacity=18.92 cfs   Outflow=3.90 cfs  0.212 af

Peak Elev=1,849.15'   Inflow=1.83 cfs  0.100 afPond I-1: Curb Inlets
   Primary=1.75 cfs  0.099 af   Secondary=0.09 cfs  0.001 af   Outflow=1.83 cfs  0.100 af

Peak Elev=1,846.79'  Storage=2,828 cf   Inflow=3.87 cfs  0.210 afPond P-A1: LOT 1 - POND
   Outflow=0.99 cfs  0.210 af

Peak Elev=1,840.82'  Storage=5,236 cf   Inflow=2.51 cfs  0.548 afPond P-A10: SE Pond
   Primary=1.97 cfs  0.548 af   Secondary=0.00 cfs  0.000 af   Outflow=1.97 cfs  0.548 af

Peak Elev=1,846.79'  Storage=2,828 cf   Inflow=3.87 cfs  0.210 afPond P-A2: LOT 2 - POND
   Outflow=0.99 cfs  0.210 af

Peak Elev=1,844.79'  Storage=2,828 cf   Inflow=3.87 cfs  0.210 afPond P-A3: LOT 3 - POND
   Outflow=0.99 cfs  0.210 af

Peak Elev=1,845.91'  Storage=5,588 cf   Inflow=9.35 cfs  0.518 afPond P-A5: SW Pond
   Discarded=0.01 cfs  0.001 af   Primary=2.10 cfs  0.518 af   Secondary=0.00 cfs  0.000 af   Outflow=2.11 cfs  0.519 af

   Inflow=4.04 cfs  1.254 afPond PC-POA-A: West Ditch US-83
   Primary=4.04 cfs  1.254 af

   Inflow=5.10 cfs  0.273 afPond PC-POA-B: Furniture Row
   Primary=5.10 cfs  0.273 af
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 10-yr Rainfall=3.10"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 10HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Total Runoff Area = 10.960 ac   Runoff Volume = 2.025 af   Average Runoff Depth = 2.22"
31.27% Pervious = 3.427 ac     68.73% Impervious = 7.533 ac
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 11HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=3.23"Subcatchment PC-A1: LOT 1
   Tc=5.0 min   CN=61/98   Runoff=4.98 cfs  0.272 af

Runoff Area=0.290 ac   34.48% Impervious   Runoff Depth=1.76"Subcatchment PC-A10: Detention Pond
   Tc=5.0 min   CN=61/98   Runoff=0.79 cfs  0.043 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=3.23"Subcatchment PC-A2: LOT 2
   Tc=5.0 min   CN=61/98   Runoff=4.98 cfs  0.272 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=3.23"Subcatchment PC-A3: LOT 3
   Tc=5.0 min   CN=61/98   Runoff=4.98 cfs  0.272 af

Runoff Area=1.900 ac   85.00% Impervious   Runoff Depth=3.23"Subcatchment PC-A5: LOT 5
   Tc=5.0 min   CN=61/98   Runoff=9.37 cfs  0.511 af

Runoff Area=0.550 ac   72.18% Impervious   Runoff Depth=2.86"Subcatchment PC-A6: ACCESS ROAD
   Tc=5.0 min   CN=61/98   Runoff=2.40 cfs  0.131 af

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=0.76"Subcatchment PC-A7: OFF-SITE
   Tc=5.0 min   CN=61/0   Runoff=0.83 cfs  0.043 af

Runoff Area=0.360 ac   85.00% Impervious   Runoff Depth=3.23"Subcatchment PC-A8: Post-Construction
   Tc=5.0 min   CN=61/98   Runoff=1.78 cfs  0.097 af

Runoff Area=1.020 ac   85.00% Impervious   Runoff Depth=3.23"Subcatchment PC-B4: LOT 4
   Tc=5.0 min   CN=61/98   Runoff=5.03 cfs  0.275 af

Runoff Area=0.290 ac   84.83% Impervious   Runoff Depth=3.22"Subcatchment PC-B9: SOUTH SLOPE
   Tc=5.0 min   CN=61/98   Runoff=1.43 cfs  0.078 af

Runoff Area=2.850 ac   50.00% Impervious   Runoff Depth=2.81"Subcatchment PC-C: 57th Ave South Ditch
   Flow Length=1,475'   Tc=6.3 min   CN=80/98   Runoff=12.31 cfs  0.668 af

Avg. Flow Depth=0.50'   Max Vel=1.84 fps   Inflow=5.03 cfs  0.275 afReach R1: Drainage Swale
n=0.030   L=10.0'   S=0.0050 '/'   Capacity=18.92 cfs   Outflow=5.02 cfs  0.275 af

Peak Elev=1,849.17'   Inflow=2.40 cfs  0.131 afPond I-1: Curb Inlets
   Primary=2.19 cfs  0.129 af   Secondary=0.21 cfs  0.002 af   Outflow=2.40 cfs  0.131 af

Peak Elev=1,847.14'  Storage=3,519 cf   Inflow=4.98 cfs  0.272 afPond P-A1: LOT 1 - POND
   Outflow=1.91 cfs  0.272 af

Peak Elev=1,840.90'  Storage=5,446 cf   Inflow=4.66 cfs  0.726 afPond P-A10: SE Pond
   Primary=2.71 cfs  0.726 af   Secondary=0.00 cfs  0.000 af   Outflow=2.71 cfs  0.726 af

Peak Elev=1,847.14'  Storage=3,519 cf   Inflow=4.98 cfs  0.272 afPond P-A2: LOT 2 - POND
   Outflow=1.91 cfs  0.272 af

Peak Elev=1,845.14'  Storage=3,519 cf   Inflow=4.98 cfs  0.272 afPond P-A3: LOT 3 - POND
   Outflow=1.91 cfs  0.272 af

Peak Elev=1,846.53'  Storage=7,613 cf   Inflow=12.35 cfs  0.683 afPond P-A5: SW Pond
   Discarded=0.01 cfs  0.001 af   Primary=4.26 cfs  0.683 af   Secondary=0.00 cfs  0.000 af   Outflow=4.26 cfs  0.684 af

   Inflow=7.12 cfs  1.639 afPond PC-POA-A: West Ditch US-83
   Primary=7.12 cfs  1.639 af

   Inflow=6.65 cfs  0.354 afPond PC-POA-B: Furniture Row
   Primary=6.65 cfs  0.354 af
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 25-yr Rainfall=3.90"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 12HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Total Runoff Area = 10.960 ac   Runoff Volume = 2.661 af   Average Runoff Depth = 2.91"
31.27% Pervious = 3.427 ac     68.73% Impervious = 7.533 ac
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 13HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=3.85"Subcatchment PC-A1: LOT 1
   Tc=5.0 min   CN=61/98   Runoff=5.92 cfs  0.324 af

Runoff Area=0.290 ac   34.48% Impervious   Runoff Depth=2.23"Subcatchment PC-A10: Detention Pond
   Tc=5.0 min   CN=61/98   Runoff=1.01 cfs  0.054 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=3.85"Subcatchment PC-A2: LOT 2
   Tc=5.0 min   CN=61/98   Runoff=5.92 cfs  0.324 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=3.85"Subcatchment PC-A3: LOT 3
   Tc=5.0 min   CN=61/98   Runoff=5.92 cfs  0.324 af

Runoff Area=1.900 ac   85.00% Impervious   Runoff Depth=3.85"Subcatchment PC-A5: LOT 5
   Tc=5.0 min   CN=61/98   Runoff=11.14 cfs  0.610 af

Runoff Area=0.550 ac   72.18% Impervious   Runoff Depth=3.44"Subcatchment PC-A6: ACCESS ROAD
   Tc=5.0 min   CN=61/98   Runoff=2.89 cfs  0.158 af

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=1.12"Subcatchment PC-A7: OFF-SITE
   Tc=5.0 min   CN=61/0   Runoff=1.28 cfs  0.062 af

Runoff Area=0.360 ac   85.00% Impervious   Runoff Depth=3.85"Subcatchment PC-A8: Post-Construction
   Tc=5.0 min   CN=61/98   Runoff=2.11 cfs  0.116 af

Runoff Area=1.020 ac   85.00% Impervious   Runoff Depth=3.85"Subcatchment PC-B4: LOT 4
   Tc=5.0 min   CN=61/98   Runoff=5.98 cfs  0.327 af

Runoff Area=0.290 ac   84.83% Impervious   Runoff Depth=3.85"Subcatchment PC-B9: SOUTH SLOPE
   Tc=5.0 min   CN=61/98   Runoff=1.70 cfs  0.093 af

Runoff Area=2.850 ac   50.00% Impervious   Runoff Depth=3.43"Subcatchment PC-C: 57th Ave South Ditch
   Flow Length=1,475'   Tc=6.3 min   CN=80/98   Runoff=14.97 cfs  0.814 af

Avg. Flow Depth=0.55'   Max Vel=1.94 fps   Inflow=5.98 cfs  0.327 afReach R1: Drainage Swale
n=0.030   L=10.0'   S=0.0050 '/'   Capacity=18.92 cfs   Outflow=5.97 cfs  0.327 af

Peak Elev=1,849.18'   Inflow=2.89 cfs  0.158 afPond I-1: Curb Inlets
   Primary=2.56 cfs  0.154 af   Secondary=0.33 cfs  0.003 af   Outflow=2.89 cfs  0.158 af

Peak Elev=1,847.38'  Storage=4,027 cf   Inflow=5.92 cfs  0.324 afPond P-A1: LOT 1 - POND
   Outflow=2.70 cfs  0.324 af

Peak Elev=1,841.17'  Storage=6,178 cf   Inflow=8.44 cfs  0.881 afPond P-A10: SE Pond
   Primary=5.84 cfs  0.881 af   Secondary=0.00 cfs  0.000 af   Outflow=5.84 cfs  0.881 af

Peak Elev=1,847.38'  Storage=4,027 cf   Inflow=5.92 cfs  0.324 afPond P-A2: LOT 2 - POND
   Outflow=2.70 cfs  0.324 af

Peak Elev=1,845.38'  Storage=4,027 cf   Inflow=5.92 cfs  0.324 afPond P-A3: LOT 3 - POND
   Outflow=2.70 cfs  0.324 af

Peak Elev=1,846.84'  Storage=8,710 cf   Inflow=14.95 cfs  0.827 afPond P-A5: SW Pond
   Discarded=0.01 cfs  0.001 af   Primary=7.96 cfs  0.827 af   Secondary=0.00 cfs  0.000 af   Outflow=7.97 cfs  0.828 af

   Inflow=13.64 cfs  1.969 afPond PC-POA-A: West Ditch US-83
   Primary=13.64 cfs  1.969 af

   Inflow=8.00 cfs  0.424 afPond PC-POA-B: Furniture Row
   Primary=8.00 cfs  0.424 af
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 50-yr Rainfall=4.57"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 14HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Total Runoff Area = 10.960 ac   Runoff Volume = 3.207 af   Average Runoff Depth = 3.51"
31.27% Pervious = 3.427 ac     68.73% Impervious = 7.533 ac
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 1HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=4.54"Subcatchment PC-A1: LOT 1
   Tc=5.0 min   CN=61/98   Runoff=6.96 cfs  0.382 af

Runoff Area=0.290 ac   34.48% Impervious   Runoff Depth=2.76"Subcatchment PC-A10: Detention Pond
   Tc=5.0 min   CN=61/98   Runoff=1.28 cfs  0.067 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=4.54"Subcatchment PC-A2: LOT 2
   Tc=5.0 min   CN=61/98   Runoff=6.96 cfs  0.382 af

Runoff Area=1.010 ac   85.05% Impervious   Runoff Depth=4.54"Subcatchment PC-A3: LOT 3
   Tc=5.0 min   CN=61/98   Runoff=6.96 cfs  0.382 af

Runoff Area=1.900 ac   85.00% Impervious   Runoff Depth=4.54"Subcatchment PC-A5: LOT 5
   Tc=5.0 min   CN=61/98   Runoff=13.09 cfs  0.718 af

Runoff Area=0.550 ac   72.18% Impervious   Runoff Depth=4.09"Subcatchment PC-A6: ACCESS ROAD
   Tc=5.0 min   CN=61/98   Runoff=3.44 cfs  0.187 af

Runoff Area=0.670 ac   0.00% Impervious   Runoff Depth=1.55"Subcatchment PC-A7: OFF-SITE
   Tc=5.0 min   CN=61/0   Runoff=1.83 cfs  0.087 af

Runoff Area=0.360 ac   85.00% Impervious   Runoff Depth=4.54"Subcatchment PC-A8: Post-Construction
   Tc=5.0 min   CN=61/98   Runoff=2.48 cfs  0.136 af

Runoff Area=1.020 ac   85.00% Impervious   Runoff Depth=4.54"Subcatchment PC-B4: LOT 4
   Tc=5.0 min   CN=61/98   Runoff=7.02 cfs  0.386 af

Runoff Area=0.290 ac   84.83% Impervious   Runoff Depth=4.53"Subcatchment PC-B9: SOUTH SLOPE
   Tc=5.0 min   CN=61/98   Runoff=1.99 cfs  0.109 af

Runoff Area=2.850 ac   50.00% Impervious   Runoff Depth=4.11"Subcatchment PC-C: 57th Ave South Ditch
   Flow Length=1,475'   Tc=6.3 min   CN=80/98   Runoff=17.89 cfs  0.976 af

Avg. Flow Depth=0.59'   Max Vel=2.04 fps   Inflow=7.02 cfs  0.386 afReach R1: Drainage Swale
n=0.030   L=10.0'   S=0.0050 '/'   Capacity=18.92 cfs   Outflow=7.01 cfs  0.386 af

Peak Elev=1,849.19'   Inflow=3.44 cfs  0.187 afPond I-1: Curb Inlets
   Primary=2.96 cfs  0.182 af   Secondary=0.48 cfs  0.006 af   Outflow=3.44 cfs  0.187 af

Peak Elev=1,847.61'  Storage=4,561 cf   Inflow=6.96 cfs  0.382 afPond P-A1: LOT 1 - POND
   Outflow=3.49 cfs  0.382 af

Peak Elev=1,841.62'  Storage=7,522 cf   Inflow=11.77 cfs  1.053 afPond P-A10: SE Pond
   Primary=7.20 cfs  1.053 af   Secondary=0.00 cfs  0.000 af   Outflow=7.20 cfs  1.053 af

Peak Elev=1,847.61'  Storage=4,561 cf   Inflow=6.96 cfs  0.382 afPond P-A2: LOT 2 - POND
   Outflow=3.49 cfs  0.382 af

Peak Elev=1,845.61'  Storage=4,561 cf   Inflow=6.96 cfs  0.382 afPond P-A3: LOT 3 - POND
   Outflow=3.49 cfs  0.382 af

Peak Elev=1,847.11'  Storage=9,763 cf   Inflow=17.84 cfs  0.987 afPond P-A5: SW Pond
   Discarded=0.01 cfs  0.001 af   Primary=10.45 cfs  0.987 af   Secondary=0.00 cfs  0.000 af   Outflow=10.46 cfs  0.988 af

   Inflow=18.70 cfs  2.335 afPond PC-POA-A: West Ditch US-83
   Primary=18.70 cfs  2.335 af

   Inflow=9.49 cfs  0.501 afPond PC-POA-B: Furniture Row
   Primary=9.49 cfs  0.501 af
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 2HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Total Runoff Area = 10.960 ac   Runoff Volume = 3.812 af   Average Runoff Depth = 4.17"
31.27% Pervious = 3.427 ac     68.73% Impervious = 7.533 ac
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 3HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A1: LOT 1

Runoff = 6.96 cfs @ 11.95 hrs,  Volume= 0.382 af,  Depth= 4.54"
     Routed to Pond P-A1 : LOT 1 - POND

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.151 61 >75% Grass cover, Good, HSG B
0.859 98 Paved parking, HSG B
1.010 92 Weighted Average
0.151 61 14.95% Pervious Area
0.859 98 85.05% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A1: LOT 1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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w
  (

cf
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3

2

1

0

Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=1.010 ac

Runoff Volume=0.382 af
Runoff Depth=4.54"

Tc=5.0 min
CN=61/98

6.96 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 4HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A10: Detention Pond

Runoff = 1.28 cfs @ 11.96 hrs,  Volume= 0.067 af,  Depth= 2.76"
     Routed to Pond P-A10 : SE Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.190 61 >75% Grass cover, Good, HSG B
0.100 98 Paved parking, HSG B
0.290 74 Weighted Average
0.190 61 65.52% Pervious Area
0.100 98 34.48% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Min time

Subcatchment PC-A10: Detention Pond

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=0.290 ac

Runoff Volume=0.067 af
Runoff Depth=2.76"

Tc=5.0 min
CN=61/98

1.28 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 5HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A2: LOT 2

Runoff = 6.96 cfs @ 11.95 hrs,  Volume= 0.382 af,  Depth= 4.54"
     Routed to Pond P-A2 : LOT 2 - POND

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.151 61 >75% Grass cover, Good, HSG B
0.859 98 Paved parking, HSG B
1.010 92 Weighted Average
0.151 61 14.95% Pervious Area
0.859 98 85.05% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A2: LOT 2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=1.010 ac

Runoff Volume=0.382 af
Runoff Depth=4.54"

Tc=5.0 min
CN=61/98

6.96 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 6HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A3: LOT 3

Runoff = 6.96 cfs @ 11.95 hrs,  Volume= 0.382 af,  Depth= 4.54"
     Routed to Pond P-A3 : LOT 3 - POND

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.151 61 >75% Grass cover, Good, HSG B
0.859 98 Paved parking, HSG B
1.010 92 Weighted Average
0.151 61 14.95% Pervious Area
0.859 98 85.05% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A3: LOT 3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)
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2
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0

Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=1.010 ac

Runoff Volume=0.382 af
Runoff Depth=4.54"

Tc=5.0 min
CN=61/98

6.96 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 7HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A5: LOT 5

Runoff = 13.09 cfs @ 11.95 hrs,  Volume= 0.718 af,  Depth= 4.54"
     Routed to Pond P-A5 : SW Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.285 61 >75% Grass cover, Good, HSG B
1.615 98 Paved parking, HSG B
1.900 92 Weighted Average
0.285 61 15.00% Pervious Area
1.615 98 85.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A5: LOT 5

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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  (
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Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=1.900 ac

Runoff Volume=0.718 af
Runoff Depth=4.54"

Tc=5.0 min
CN=61/98

13.09 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 8HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A6: ACCESS ROAD

Runoff = 3.44 cfs @ 11.95 hrs,  Volume= 0.187 af,  Depth= 4.09"
     Routed to Pond I-1 : Curb Inlets

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.397 98 Paved parking, HSG B
0.153 61 >75% Grass cover, Good, HSG B
0.550 88 Weighted Average
0.153 61 27.82% Pervious Area
0.397 98 72.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A6: ACCESS ROAD

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2
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0

Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=0.550 ac

Runoff Volume=0.187 af
Runoff Depth=4.09"

Tc=5.0 min
CN=61/98

3.44 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 9HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A7: OFF-SITE

Runoff = 1.83 cfs @ 11.97 hrs,  Volume= 0.087 af,  Depth= 1.55"
     Routed to Pond P-A5 : SW Pond

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.670 61 >75% Grass cover, Good, HSG B
0.670 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A7: OFF-SITE

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)
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0

Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=0.670 ac

Runoff Volume=0.087 af
Runoff Depth=1.55"

Tc=5.0 min
CN=61/0

1.83 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 10HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment PC-A8: Post-Construction

Runoff = 2.48 cfs @ 11.95 hrs,  Volume= 0.136 af,  Depth= 4.54"
     Routed to Pond PC-POA-A : West Ditch US-83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.054 61 >75% Grass cover, Good, HSG B
0.306 98 Paved parking, HSG B
0.360 92 Weighted Average
0.054 61 15.00% Pervious Area
0.306 98 85.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-A8: Post-Construction
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Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=0.360 ac

Runoff Volume=0.136 af
Runoff Depth=4.54"

Tc=5.0 min
CN=61/98

2.48 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Subcatchment PC-B4: LOT 4

Runoff = 7.02 cfs @ 11.95 hrs,  Volume= 0.386 af,  Depth= 4.54"
     Routed to Reach R1 : Drainage Swale

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.153 61 >75% Grass cover, Good, HSG B
0.867 98 Paved parking, HSG B
1.020 92 Weighted Average
0.153 61 15.00% Pervious Area
0.867 98 85.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-B4: LOT 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=1.020 ac

Runoff Volume=0.386 af
Runoff Depth=4.54"

Tc=5.0 min
CN=61/98

7.02 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Subcatchment PC-B9: SOUTH SLOPE

Runoff = 1.99 cfs @ 11.95 hrs,  Volume= 0.109 af,  Depth= 4.53"
     Routed to Pond PC-POA-B : Furniture Row

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
0.044 61 >75% Grass cover, Good, HSG B
0.246 98 Paved parking, HSG B
0.290 92 Weighted Average
0.044 61 15.17% Pervious Area
0.246 98 84.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment PC-B9: SOUTH SLOPE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=0.290 ac

Runoff Volume=0.109 af
Runoff Depth=4.53"

Tc=5.0 min
CN=61/98

1.99 cfs

Page 127 of 252 
BCWRD Dec 2023



Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Subcatchment PC-C: 57th Ave South Ditch

Runoff = 17.89 cfs @ 11.97 hrs,  Volume= 0.976 af,  Depth= 4.11"
     Routed to Pond 1P : Approach Culvert

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"

Area (ac) CN Description
2.850 89 Paved roads w/open ditches, 50% imp, HSG B
1.425 80 50.00% Pervious Area
1.425 98 50.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 30 0.0388 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.06"

1.4 200 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.9 385 0.0150 3.29 21.80 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=0.50'  Z= 5.0 & 8.0 '/'  Top.W=16.50'
n= 0.030  Earth, grassed & winding

2.6 860 0.0200 5.59 92.20 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=1.00'  Z= 5.0 & 8.0 '/'  Top.W=23.00'
n= 0.030  Earth, grassed & winding

6.3 1,475 Total

Subcatchment PC-C: 57th Ave South Ditch

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
Bismarck 24-hr

100-yr Rainfall=5.30"
Runoff Area=2.850 ac

Runoff Volume=0.976 af
Runoff Depth=4.11"
Flow Length=1,475'

Tc=6.3 min
CN=80/98

17.89 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 14HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Reach R1: Drainage Swale

Inflow Area = 1.020 ac, 85.00% Impervious,  Inflow Depth = 4.54"    for  Bismarck 24-hr, 100-yr event
Inflow = 7.02 cfs @ 11.95 hrs,  Volume= 0.386 af
Outflow = 7.01 cfs @ 11.95 hrs,  Volume= 0.386 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Pond PC-POA-B : Furniture Row

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 2.04 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 0.49 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 34 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.59' , Surface Width= 7.57'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 18.92 cfs

4.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 10.00'
Length= 10.0'   Slope= 0.0050 '/'
Inlet Invert= 100.00',  Outlet Invert= 99.95'

‡

Reach R1: Drainage Swale
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Outflow
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Inflow Area=1.020 ac
Avg. Flow Depth=0.59'

Max Vel=2.04 fps
n=0.030
L=10.0'

S=0.0050 '/'
Capacity=18.92 cfs

7.02 cfs
7.01 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 15HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Pond I-1: Curb Inlets

Inflow Area = 0.550 ac, 72.18% Impervious,  Inflow Depth = 4.09"    for  Bismarck 24-hr, 100-yr event
Inflow = 3.44 cfs @ 11.95 hrs,  Volume= 0.187 af
Outflow = 3.44 cfs @ 11.95 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.96 cfs @ 11.95 hrs,  Volume= 0.182 af
     Routed to Pond P-A5 : SW Pond
Secondary = 0.48 cfs @ 11.95 hrs,  Volume= 0.006 af
     Routed to Pond PC-POA-B : Furniture Row

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1,849.19' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,849.05' 35.2" x 17.7" Horiz. Orifice/Grate X 0.39   X 4 rows C= 0.600   

Limited to weir flow at low heads   
#2 Primary 1,849.05' 35.2" W x 4.0" H Vert. Orifice/Grate   X 4 rows with 12.0" cc spacing C= 0.600   

Limited to weir flow at low heads   
#3 Secondary 1,849.13' 10.0' long  + 25.0 '/' SideZ  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  3.30  3.31  3.32   

Primary OutFlow  Max=2.94 cfs @ 11.95 hrs  HW=1,849.19'  TW=1,846.62'   (Dynamic Tailwater)
1=Orifice/Grate  (Weir Controls 2.43 cfs @ 0.48 fps)
2=Orifice/Grate  (Orifice Controls 0.51 cfs @ 1.21 fps)

Secondary OutFlow  Max=0.48 cfs @ 11.95 hrs  HW=1,849.19'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.48 cfs @ 0.66 fps)

Pond I-1: Curb Inlets
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Inflow Area=0.550 ac
Peak Elev=1,849.19'

3.44 cfs
3.44 cfs

2.96 cfs

0.48 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Pond P-A1: LOT 1 - POND

Inflow Area = 1.010 ac, 85.05% Impervious,  Inflow Depth = 4.54"    for  Bismarck 24-hr, 100-yr event
Inflow = 6.96 cfs @ 11.95 hrs,  Volume= 0.382 af
Outflow = 3.49 cfs @ 12.05 hrs,  Volume= 0.382 af,  Atten= 50%,  Lag= 6.0 min
Primary = 3.49 cfs @ 12.05 hrs,  Volume= 0.382 af
     Routed to Pond PC-POA-A : West Ditch US-83

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1,847.61' @ 12.05 hrs   Surf.Area= 2,359 sf   Storage= 4,561 cf

Plug-Flow detention time= 26.1 min calculated for 0.382 af (100% of inflow)
Center-of-Mass det. time= 25.8 min ( 774.1 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 1,844.00' 18,464 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

1,844.00 0 0 0
1,844.01 172 1 1
1,849.00 3,200 8,413 8,414
1,852.00 3,500 10,050 18,464

Device Routing     Invert Outlet Devices
#1 Primary 1,843.80' 12.0"  Round RCP_Round  12"   L= 50.0'   RCP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 1,843.80' / 1,842.80'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 1,844.00' 4.0"  Round RCP_Round  4"   L= 10.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,844.00' / 1,843.80'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.09 sf   

#3 Device 1 1,846.50' 12.0"  Round RCP_Round  12"   L= 5.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,846.50' / 1,846.40'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.48 cfs @ 12.05 hrs  HW=1,847.61'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  12"  (Passes 3.48 cfs of 6.88 cfs potential flow)

2=RCP_Round  4"  (Barrel Controls 0.77 cfs @ 8.85 fps)
3=RCP_Round  12"  (Barrel Controls 2.71 cfs @ 3.88 fps)
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Pond P-A1: LOT 1 - POND
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Inflow Area=1.010 ac
Peak Elev=1,847.61'

Storage=4,561 cf

6.96 cfs

3.49 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Pond P-A10: SE Pond

Inflow Area = 3.410 ac, 61.94% Impervious,  Inflow Depth = 3.71"    for  Bismarck 24-hr, 100-yr event
Inflow = 11.77 cfs @ 12.02 hrs,  Volume= 1.053 af
Outflow = 7.20 cfs @ 12.14 hrs,  Volume= 1.053 af,  Atten= 39%,  Lag= 7.2 min
Primary = 7.20 cfs @ 12.14 hrs,  Volume= 1.053 af
     Routed to Pond PC-POA-A : West Ditch US-83
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond PC-POA-B : Furniture Row

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1,841.62' @ 12.14 hrs   Surf.Area= 3,174 sf   Storage= 7,522 cf

Plug-Flow detention time= 40.3 min calculated for 1.052 af (100% of inflow)
Center-of-Mass det. time= 40.3 min ( 816.4 - 776.1 )

Volume Invert Avail.Storage Storage Description
#1 1,836.78' 11,603 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

1,836.78 0 0 0
1,837.04 348 45 45
1,840.00 1,917 3,352 3,398
1,842.75 4,051 8,206 11,603

Device Routing     Invert Outlet Devices
#1 Primary 1,836.70' 15.0"  Round RCP_Round  15"   L= 366.0'   RCP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 1,836.70' / 1,835.00'   S= 0.0046 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 1,836.78' 4.0"  Round RCP_Round  4"   L= 14.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 1,836.78' / 1,836.70'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.09 sf   

#3 Device 1 1,840.60' 24.0" Horiz. Orifice/Grate X 0.57    C= 0.600   Limited to weir flow at low heads   
#4 Secondary 1,842.25' 10.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=7.20 cfs @ 12.14 hrs  HW=1,841.61'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  15"  (Barrel Controls 7.20 cfs @ 5.87 fps)

2=RCP_Round  4"  (Passes < 0.81 cfs potential flow)
3=Orifice/Grate  (Passes < 8.67 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,836.78'  TW=0.00'   (Dynamic Tailwater)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Pond P-A10: SE Pond
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Inflow Area=3.410 ac
Peak Elev=1,841.62'

Storage=7,522 cf

11.77 cfs
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0.00 cfs
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Pond P-A2: LOT 2 - POND

Inflow Area = 1.010 ac, 85.05% Impervious,  Inflow Depth = 4.54"    for  Bismarck 24-hr, 100-yr event
Inflow = 6.96 cfs @ 11.95 hrs,  Volume= 0.382 af
Outflow = 3.49 cfs @ 12.05 hrs,  Volume= 0.382 af,  Atten= 50%,  Lag= 6.0 min
Primary = 3.49 cfs @ 12.05 hrs,  Volume= 0.382 af
     Routed to Pond PC-POA-A : West Ditch US-83

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1,847.61' @ 12.05 hrs   Surf.Area= 2,359 sf   Storage= 4,561 cf

Plug-Flow detention time= 26.1 min calculated for 0.382 af (100% of inflow)
Center-of-Mass det. time= 25.8 min ( 774.1 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 1,844.00' 18,464 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

1,844.00 0 0 0
1,844.01 172 1 1
1,849.00 3,200 8,413 8,414
1,852.00 3,500 10,050 18,464

Device Routing     Invert Outlet Devices
#1 Primary 1,843.80' 12.0"  Round RCP_Round  12"   L= 50.0'   RCP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 1,843.80' / 1,842.80'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 1,844.00' 4.0"  Round RCP_Round  4"   L= 10.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,844.00' / 1,843.80'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.09 sf   

#3 Device 1 1,846.50' 12.0"  Round RCP_Round  12"   L= 5.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,846.50' / 1,846.40'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.48 cfs @ 12.05 hrs  HW=1,847.61'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  12"  (Passes 3.48 cfs of 6.88 cfs potential flow)

2=RCP_Round  4"  (Barrel Controls 0.77 cfs @ 8.85 fps)
3=RCP_Round  12"  (Barrel Controls 2.71 cfs @ 3.88 fps)

Page 135 of 252 
BCWRD Dec 2023



Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Pond P-A2: LOT 2 - POND
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
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Summary for Pond P-A3: LOT 3 - POND

Inflow Area = 1.010 ac, 85.05% Impervious,  Inflow Depth = 4.54"    for  Bismarck 24-hr, 100-yr event
Inflow = 6.96 cfs @ 11.95 hrs,  Volume= 0.382 af
Outflow = 3.49 cfs @ 12.05 hrs,  Volume= 0.382 af,  Atten= 50%,  Lag= 6.0 min
Primary = 3.49 cfs @ 12.05 hrs,  Volume= 0.382 af
     Routed to Pond PC-POA-A : West Ditch US-83

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1,845.61' @ 12.05 hrs   Surf.Area= 2,359 sf   Storage= 4,561 cf

Plug-Flow detention time= 26.1 min calculated for 0.382 af (100% of inflow)
Center-of-Mass det. time= 25.8 min ( 774.1 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 1,842.00' 18,464 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

1,842.00 0 0 0
1,842.01 172 1 1
1,847.00 3,200 8,413 8,414
1,850.00 3,500 10,050 18,464

Device Routing     Invert Outlet Devices
#1 Primary 1,841.80' 12.0"  Round RCP_Round  12"   L= 50.0'   RCP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 1,841.80' / 1,840.80'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 1,842.00' 4.0"  Round RCP_Round  4"   L= 10.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,842.00' / 1,841.80'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.09 sf   

#3 Device 1 1,844.50' 12.0"  Round RCP_Round  12"   L= 5.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,844.50' / 1,844.40'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.48 cfs @ 12.05 hrs  HW=1,845.61'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  12"  (Passes 3.48 cfs of 6.88 cfs potential flow)

2=RCP_Round  4"  (Barrel Controls 0.77 cfs @ 8.85 fps)
3=RCP_Round  12"  (Barrel Controls 2.71 cfs @ 3.88 fps)
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 23HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Pond P-A3: LOT 3 - POND
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 24HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Pond P-A5: SW Pond

Inflow Area = 3.120 ac, 64.49% Impervious,  Inflow Depth = 3.80"    for  Bismarck 24-hr, 100-yr event
Inflow = 17.84 cfs @ 11.95 hrs,  Volume= 0.987 af
Outflow = 10.46 cfs @ 12.04 hrs,  Volume= 0.988 af,  Atten= 41%,  Lag= 4.9 min
Discarded = 0.01 cfs @ 12.04 hrs,  Volume= 0.001 af
Primary = 10.45 cfs @ 12.04 hrs,  Volume= 0.987 af
     Routed to Pond P-A10 : SE Pond
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond PC-POA-B : Furniture Row

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 1,847.11' @ 12.04 hrs   Surf.Area= 3,904 sf   Storage= 9,763 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 15.5 min ( 775.4 - 759.9 )

Volume Invert Avail.Storage Storage Description
#1 1,843.09' 23,331 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

1,843.09 0 0 0
1,843.10 958 5 5
1,848.50 4,922 15,878 15,882
1,850.00 5,009 7,449 23,331

Device Routing     Invert Outlet Devices
#1 Primary 1,839.85' 15.0"  Round RCP_Round  15"   L= 97.0'   RCP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 1,839.85' / 1,837.03'   S= 0.0291 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 1,840.71' 6.0"  Round RCP_Round  6"   L= 11.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 1,840.71' / 1,840.60'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.20 sf   

#3 Device 2 1,840.75' 1.1" Vert. Orifice/Grate X 30.00    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 1,846.22' 24.0" Horiz. Orifice/Grate X 0.57    C= 0.600   Limited to weir flow at low heads   
#5 Discarded 1,843.09' 0.060 in/hr Infiltration over Surface area   

Conductivity to Groundwater Elevation = 1,835.00'   
#6 Secondary 1,847.70' 8.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Discarded OutFlow  Max=0.01 cfs @ 12.04 hrs  HW=1,847.09'   (Free Discharge)
5=Infiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=10.31 cfs @ 12.04 hrs  HW=1,847.09'  TW=1,841.28'   (Dynamic Tailwater)
1=RCP_Round  15"  (Passes 10.31 cfs of 12.24 cfs potential flow)

2=RCP_Round  6"  (Inlet Controls 2.28 cfs @ 11.61 fps)
3=Orifice/Grate  (Passes 2.28 cfs of 2.30 cfs potential flow)

4=Orifice/Grate  (Orifice Controls 8.03 cfs @ 2.56 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,843.09'  TW=0.00'   (Dynamic Tailwater)
6=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 25HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Pond P-A5: SW Pond
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 26HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Pond PC-POA-A: West Ditch US-83

Inflow Area = 6.800 ac, 73.46% Impervious,  Inflow Depth = 4.12"    for  Bismarck 24-hr, 100-yr event
Inflow = 18.70 cfs @ 12.06 hrs,  Volume= 2.335 af
Primary = 18.70 cfs @ 12.06 hrs,  Volume= 2.335 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond PC-POA-A: West Ditch US-83
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Proposed Conditions
Type II 24-hr  Bismarck 24-hr, 100-yr Rainfall=5.30"1906-02283-TreeTop2nd-Existing&PC

  Printed  11/16/2023Prepared by KLJ
Page 27HydroCAD® 10.10-7a  s/n 03691  © 2021 HydroCAD Software Solutions LLC

Summary for Pond PC-POA-B: Furniture Row

Inflow Area = 1.310 ac, 84.96% Impervious,  Inflow Depth = 4.59"    for  Bismarck 24-hr, 100-yr event
Inflow = 9.49 cfs @ 11.95 hrs,  Volume= 0.501 af
Primary = 9.49 cfs @ 11.95 hrs,  Volume= 0.501 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Pond PC-POA-B: Furniture Row
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HY‐8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 7.30 cfs 

Design Flow: 12.31 cfs 

Maximum Flow: 17.89 cfs 

Table 1 ‐ Summary of Culvert Flows at Crossing: 57th Ave Approach 

Headwater	
Elevation	
(ft)	

Total	
Discharge	
(cfs)	

North	
Approach	
Culvert	
Discharge	
(cfs)	

South	
Approach	
Culvert		
Discharge	
(cfs)	

Roadway	
Discharge	
(cfs)	

Iterations	

1855.94	 7.30 4.17 3.13 0.00 5 
1856.04	 8.36 4.73 3.63 0.00 3 
1856.13	 9.42 5.27 4.15 0.00 4 
1856.21	 10.48 5.81 4.67 0.00 3 
1856.30	 11.54 6.33 5.20 0.00 4 
1856.37	 12.31 6.71 5.60 0.00 4 
1856.48	 13.65 7.35 6.30 0.00 4 
1856.58	 14.71 7.86 6.85 0.00 5 
1856.68	 15.77 8.36 7.40 0.00 6 
1856.79	 16.83 8.86 7.96 0.00 8 
1856.90	 17.89 9.36 8.52 0.00 9 
1857.23	 20.66 10.70 9.97 0.00 Overtopping 
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Rating Curve Plot for Crossing: 57th Ave Approach 

 

Culvert Data: North Approach Culvert 

Table 1 ‐ Culvert Summary Table: North Approach Culvert 

Total	
Disch
arge	
(cfs)	

Culve
rt	
Disch
arge	
(cfs)	

Head
water	
Elevat
ion	
(ft)	

Inle
t	
Cont
rol	
Dep
th	
(ft)	

Outl
et	
Cont
rol	
Dep
th	
(ft)	

Fl
ow	
Ty
pe	

Nor
mal	
Dep
th	
(ft)	

Criti
cal	
Dep
th	
(ft)	

Out
let	
De
pth	
(ft)	

Tailw
ater	
Dept
h	(ft)	

Outl
et	
Velo
city	
(ft/s
)	

Tailw
ater	
Veloc
ity	
(ft/s)	

7.30	
cfs	

4.17 
cfs 

1855.9
4 

1.15 0.0* 1-
S2
n 

0.54 0.78 0.5
5 

0.24 7.15 3.08 

8.36	
cfs	

4.73 
cfs 

1856.0
4 

1.24 0.0* 1-
S2
n 

0.58 0.84 0.5
8 

0.26 7.52 3.24 

9.42	
cfs	

5.27 
cfs 

1856.1
3 

1.33 0.0* 1-
S2
n 

0.61 0.88 0.6
2 

0.28 7.62 3.40 

10.48	
cfs	

5.81 
cfs 

1856.2
1 

1.42 0.05
8 

1-
S2
n 

0.65 0.93 0.6
6 

0.30 7.80 3.54 
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11.54	
cfs	

6.33 
cfs 

1856.3
0 

1.51 0.18
5 

5-
S2
n 

0.68 0.97 0.6
9 

0.31 7.94 3.68 

12.31	
cfs	

6.71 
cfs 

1856.3
7 

1.57 0.28
0 

5-
S2
n 

0.70 1.00 0.7
1 

0.33 8.08 3.77 

13.65	
cfs	

7.35 
cfs 

1856.4
8 

1.69 0.44
9 

5-
S2
n 

0.74 1.05 0.7
6 

0.35 8.23 3.92 

14.71	
cfs	

7.86 
cfs 

1856.5
8 

1.79 0.58
7 

5-
S2
n 

0.77 1.09 0.7
9 

0.36 8.36 4.04 

15.77	
cfs	

8.36 
cfs 

1856.6
8 

1.89 0.73
1 

5-
S2
n 

0.80 1.12 0.8
2 

0.38 8.48 4.14 

16.83	
cfs	

8.86 
cfs 

1856.7
9 

1.99 1.05
2 

5-
S2
n 

0.83 1.15 0.8
5 

0.40 8.60 4.25 

17.89	
cfs	

9.36 
cfs 

1856.9
0 

2.11 1.18
8 

5-
S2
n 

0.86 1.18 0.8
8 

0.41 8.71 4.35 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1854.79 ft, 

    Outlet Elevation (invert): 1853.47 ft 

Culvert Length: 76.47 ft, 

    Culvert Slope: 0.0173 
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Culvert Performance Curve Plot: North Approach Culvert 
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Water Surface Profile Plot for Culvert: North Approach Culvert 

 

Site Data ‐ North Approach Culvert 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 1854.79 ft 

Outlet Station: 76.46 ft 

Outlet Elevation: 1853.47 ft 

Number of Barrels: 1 

Culvert Data Summary ‐ North Approach Culvert 

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Culvert Data: South Approach Culvert  

Table 2 ‐ Culvert Summary Table: South Approach Culvert  

Total	
Disch
arge	
(cfs)	

Culve
rt	
Disch
arge	
(cfs)	

Head
water	
Elevat
ion	
(ft)	

Inle
t	
Cont
rol	
Dep
th	
(ft)	

Outl
et	
Cont
rol	
Dep
th	
(ft)	

Fl
ow	
Ty
pe	

Nor
mal	
Dep
th	
(ft)	

Criti
cal	
Dep
th	
(ft)	

Out
let	
De
pth	
(ft)	

Tailw
ater	
Dept
h	(ft)	

Outl
et	
Velo
city	
(ft/s
)	

Tailw
ater	
Veloc
ity	
(ft/s)	

7.30	
cfs	

3.13 
cfs 

1855.9
4 

0.96 0.0* 1-
S2
n 

0.46 0.67 0.4
6 

0.24 6.86 3.08 

8.36	
cfs	

3.63 
cfs 

1856.0
4 

1.05 0.0* 1-
S2
n 

0.49 0.73 0.5
0 

0.26 7.03 3.24 

9.42	
cfs	

4.15 
cfs 

1856.1
3 

1.14 0.0* 1-
S2
n 

0.53 0.78 0.5
3 

0.28 7.42 3.40 

10.48	
cfs	

4.67 
cfs 

1856.2
1 

1.23 0.0* 1-
S2
n 

0.57 0.83 0.5
7 

0.30 7.67 3.54 

11.54	
cfs	

5.20 
cfs 

1856.3
0 

1.32 0.0* 1-
S2
n 

0.60 0.88 0.6
1 

0.31 7.74 3.68 

12.31	
cfs	

5.60 
cfs 

1856.3
7 

1.39 0.0* 1-
S2
n 

0.62 0.91 0.6
3 

0.33 7.87 3.77 

13.65	
cfs	

6.30 
cfs 

1856.4
8 

1.50 0.09
3 

5-
S2
n 

0.67 0.97 0.6
8 

0.35 8.10 3.92 

14.71	
cfs	

6.85 
cfs 

1856.5
8 

1.60 0.23
3 

5-
S2
n 

0.70 1.01 0.7
1 

0.36 8.27 4.04 

15.77	
cfs	

7.40 
cfs 

1856.6
8 

1.70 0.37
8 

5-
S2
n 

0.73 1.05 0.7
5 

0.38 8.42 4.14 

16.83	
cfs	

7.96 
cfs 

1856.7
9 

1.81 0.53
1 

5-
S2
n 

0.76 1.09 0.7
8 

0.40 8.57 4.25 

17.89	
cfs	

8.52 
cfs 

1856.9
0 

1.92 0.87
5 

5-
S2

0.79 1.13 0.8
1 

0.41 8.71 4.35 
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n 
* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 1854.98 ft, 

    Outlet Elevation (invert): 1853.57 ft 

Culvert Length: 76.49 ft, 

    Culvert Slope: 0.0184 

Culvert Performance Curve Plot: South Approach Culvert  
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Water Surface Profile Plot for Culvert: South Approach Culvert  

 

Site Data ‐ South Approach Culvert  

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 1854.98 ft 

Outlet Station: 76.48 ft 

Outlet Elevation: 1853.57 ft 

Number of Barrels: 1 

Culvert Data Summary ‐ South Approach Culvert  

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: 57th Ave Approach 

Table 2 ‐ Downstream Channel Rating Curve (Crossing: 57th Ave Approach) 

Flow	(cfs)	 Water	
Surface	
Elev	(ft)	

Velocity	
(ft/s)	

Depth	(ft)	 Shear	(psf)	 Froude	
Number	

7.30	 1853.74 0.24 3.08 0.41 1.11 
8.36	 1853.76 0.26 3.24 0.45 1.13 
9.42	 1853.78 0.28 3.40 0.48 1.14 
10.48	 1853.80 0.30 3.54 0.52 1.15 
11.54	 1853.81 0.31 3.68 0.55 1.16 
12.31	 1853.83 0.33 3.77 0.57 1.16 
13.65	 1853.85 0.35 3.92 0.61 1.17 
14.71	 1853.86 0.36 4.04 0.64 1.18 
15.77	 1853.88 0.38 4.14 0.66 1.18 
16.83	 1853.90 0.40 4.25 0.69 1.19 
17.89	 1853.91 0.41 4.35 0.72 1.19 

Tailwater Channel Data ‐ 57th Ave Approach 

Tailwater Channel Option: Rectangular Channel 

Bottom Width: 10.00 ft 

Channel Slope: 0.0280 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 1853.50 ft 

Roadway Data for Crossing: 57th Ave Approach 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 10.00 ft 

Crest Elevation: 1857.23 ft 

Roadway Surface: Paved 

Roadway Top Width: 40.00 ft 
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1

bcwrd@midco.net

From: Vetter, Jennifer - FPAC-NRCS, ND <jennifer.vetter@usda.gov>
Sent: Wednesday, November 15, 2023 2:47 PM
To: Andrew Werder
Cc: Vetter, Jennifer - FPAC-NRCS, ND
Subject: RE: [EXTERNAL: Suspicious Link]RE: Urgent/Time Sensitive - Tree Top Lane - Request for Drainage on 

Highway Right of Way

Follow Up Flag: Follow up
Flag Status: Flagged

Hi Andrew, 
 
My apologies.  I thought I had responded on 11/6/23 to this item.  The project is not occurring on farm land and is not 
owned or operated by a USDA program participant.  The project is not making agricultural production 
possible.  Therefore, the wetland conservation compliance provisions of the Food Security Act of 1985, as amended, do 
not apply and no certified wetland determination is required for the project   
 
Thanks, 
Jen 
 
Jennifer Vetter 
Assistant State Conservationist (Compliance) 
Phone:  701‐440‐9403 
 

From: Andrew Werder <Andrew.Werder@kljeng.com>  
Sent: Tuesday, November 14, 2023 6:50 PM 
To: Vetter, Jennifer ‐ FPAC‐NRCS, ND <jennifer.vetter@usda.gov> 
Cc: Brad Krogstad <brad.krogstad@kljeng.com> 
Subject: [EXTERNAL: Suspicious Link]RE: Urgent/Time Sensitive ‐ Tree Top Lane ‐ Request for Drainage on Highway Right 
of Way 
 

CAUTION: This message triggered warnings of potentially malicious web content. Consider whether you are expecting the message, along with 
inspection for suspicious links, prior to clicking. Any concerns with known senders, use a good contact method to verify.  
Send Questions or Suspicious messages to: Spam.Abuse@usda.gov 

Jen, 
 
Just wondering if you’ve had time to review this or if you have any questions. 
 
Thank you. 
Please feel free to contact me with questions. 
 
Andrew Werder PE 

KLJ 

  CAUTION: This email originated from outside the organization. Do not click links or open attachments 
unless you recognize the sender and know the content is safe. 

  You don't often get email from andrew.werder@kljeng.com. Learn why this is important 

Page 152 of 252 
BCWRD Dec 2023



2

701-355-8742 Direct 
320-533-0571 Mobile  
4585 Coleman Street 
Bismarck, ND 58503-0431 
kljeng.com 

     

From: Andrew Werder  
Sent: Friday, November 03, 2023 3:10 PM 
To: jennifer.vetter@usda.gov 
Subject: Urgent/Time Sensitive ‐ Tree Top Lane ‐ Request for Drainage on Highway Right of Way 
 
Jen, 
 
Thanks for speaking with me this afternoon.  
 
As we discussed, we are submitting the attached Request for Drainage on Highway Right of Way (SFN 50909) to NDDOT 
for a project in north Bismarck.  This application is required so we can install a storm sewer discharge pipe within the 
State Street / US 83 right‐of way. A preliminary copy of the construction plan overview sheet is also attached. It is our 
understanding is that NDDOT is only concerned about work within the right of way and not on the private property. 
 
The Owner of the property is a Malloy 57, LLC which is a private development company. 
The property is located in Section 16, Township 139 N, Range 80W  
The legal description is Lot 1, Block 1, and the north 141.43 feet of Lot 2, Block 2, Tree Top Addition to the City of 
Bismarck.  The property is currently being replatted as Lots 1‐5, Treetop 2nd Addition. 
 
The property was graded in 2004 and is not currently used for crop production. The photo below is from 2004. 

 
 
Prior to 2004, the project site was a heavily forested farmstead. The photo below is from 1997. 
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In 2019, KLJ performed the attached office wetland delineation for the Brookside Lane, US 83, and 57th Ave NE roadway 
improvements associated with Costco. The two potential wetland areas identified in the memo are not adjacent to the 
proposed development. 
 
In addition to the storm sewer proposed for this phase of the development, future development on Lots 1‐4 adjacent to 
State Street / US 83 might each require installation of storm sewer discharge pipes within US 83 right of way. 
 
Based on our observations of the site, current land use, historical aerial photographs, and the national wetland 
inventory map, it is our belief that no wetlands will be disturbed by the project and no cropland will be taken out of 
production.  If you concur, will you please provide a letter of confirmation to accompany the NDDOT permit application 
and future NDDOT permit applications for Lots 1‐4? 
 
Please let me know if you need any additional information and feel free to contact me with questions. 
 
Andrew Werder PE 

KLJ 
701-355-8742 Direct 
320-533-0571 Mobile  
4585 Coleman Street 
Bismarck, ND 58503-0431 
kljeng.com 

 
 
 
 
 
This electronic message contains information generated by the USDA solely for the intended recipients. Any 
unauthorized interception of this message or the use or disclosure of the information it contains may violate the law and 
subject the violator to civil or criminal penalties. If you believe you have received this message in error, please notify the 
sender and delete the email immediately.  
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bcwrd@midco.net

From: Reep, Dennis <Dennis.Reep@hdrinc.com>
Sent: Friday, December 01, 2023 11:36 AM
To: James Landenberger (James.Landenberger@BARTWEST.COM); dbliss@blisslaw.com
Cc: dwrburleighwrd@gmail.com; Mona Livdahl - Burleigh Co WRD (bcwrd@midco.net)
Subject: Watercourse Definition

 
 
The new dra  rules for watercourse defini on (and other subject ma ers) are out for comment.  Worthy of WRD Board 
discussion? 
 
Department of Water Resources (nd.gov) 
 
 

 
Dennis W. Reep, PE, CFM 
Managing Principal 

HDR  
3231 Greensboro Drive, Suite 200 
Bismarck, North Dakota 58503-5413 
D 701-557-9621 M 701-595-2142 
dennis.reep@hdrinc.com 

hdrinc.com/follow-us 
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Permit Number - ND2023-21983

State of North Dakota
Temporary Water Permit

Dated: 12/5/23
John A Pazckowski, P.E.
State Engineer
ND Department of Water Resources
1200 Memorial Hwy

cc: Burleigh  WRD Bismarck, ND  58504

In response to an application for a temporary water permit dated 12/1/23 as received in this office 12/1/23, 
authority is hereby granted to:

Elliot Carvell
800 149th Ave NW
Bismarck, ND  58503

Contact Person: Elliot Carvell Telephone:  (701) 426-2611

A Temporary Water Permit as follows:

Source:   Apple Creek

Point of Diversion:   SW1/4 Sec. 26 Twp. 138 Rng. 080

Nature of Use:   Industrial

Total Quantity of Water:  2.000 Acre-Feet 

Maximum Withdrawal Rate:  10.0  gpm

Period of authorized usage:  12/15/23  through 11/30/24

This temporary water permit does not authorize the construction of any dam or crossing. Future water use from
this source for this purpose may require a conditional water permit. Temporary water permits are not a water
right, are non-transferrable, cannot be modified, and water must only be used for the specified nature of use. This
temporary water permit is granted subject to water use by senior appropriators. Withdrawals authorized by this
temporary water permit must cease upon order of the Department of Water Resources. Noncompliance with
permit conditions may result in possible civil or criminal penalties. Development of a water project with a
temporary water permit is  at the permitholder’s risk.

Conditions

1. The Department of Water Resources may impose minimum flow restrictions.

2. The permitholder must not cause streamflow to cease.

3. Sufficient water for downstream superior water rights must flow past the point of diversion while
water is being withdrawn under this permit.

Christopher D. Bader
Director, Water Appropriations Division

Page 157 of 252 
BCWRD Dec 2023



Permit Number - ND2023-21983

State of North Dakota
Temporary Water Permit

Dated: 12/5/23
John A Pazckowski, P.E.
State Engineer
ND Department of Water Resources
1200 Memorial Hwy

cc: Burleigh  WRD Bismarck, ND  58504

4. A weather-protected copy of this temporary water permit must be present and on display at the
equipment withdrawing water at all times.

5. The permitholder must complete every enclosed Annual Water Use Report, even if no water is
withdrawn based on the following:

a.     For temporary water permits that are inclusive to one (1) calendar year:
i.     One (1) Annual Water Use Report must be submitted to the Department of Water 
       Resources within thirty (30) days after the expiration date of the permit.

b.     For temporary water permits that span two (2) calendar years:
i.    The first Annual Water Use Report must be submitted to the Department of Water    
     Resources within thirty (30) days after the close of the first calendar year, which must

___.     report the total water withdrawn in the first calendar year, and
ii.  The second Annual Water Use Report must be submitted to the Department of Water
    Resources within thirty (30) days after the expiration date of the permit, which must ___.
     report the total water withdrawn in the second calendar year.

6.   Any works associated with this temporary water permit are subject to inspection at any time by
representatives of the Department of Water Resources. Refusal to allow inspection is grounds for
temporary water permit cancellation.

7.  Failure to comply with any order of the Department of Water Resources may result in temporary water
permit forfeiture.

Christopher D. Bader
Director, Water Appropriations Division
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December

 2023 Bills

Name Project Invoice  Amount

Bismarck Parks & Rec McDowell Dam (November) 4824 19,218.96$    

Bliss Law Firm General   467 & 477 2,498.10$       

Bliss Law Firm McDowell Dam    467 & 477 3,340.20$       

Bliss Law Firm Hoge Island 477 586.00$          

Bliss Law Firm Sibley Island 467 468.80$          

Bliss Law Firm Drainage Complaint 467 293.00$          

Bliss Law Firm Copies 467 36.89$            

Bohlman Trenching  Pay Request #1 Hoge Island 1 390,631.73$  

Fronteer Professional Services Presort ‐ October 3550 4.77$              

Fronteer Professional Services November Admin 3561 2,165.00$       

Houston Engineering Sibley Island 68395 22,814.62$    

Houston Engineering Burnt Creek 68398 5,654.00$       

Houston Engineering Drainage Complaint 68402 1,566.25$       

Houston Engineering Hoge Island Stabilization ‐ Special Assessment District 68449 11,818.14$    

Houston Engineering Hoge Island Stabilization ‐ Section 32 Revetments 68405 2,116.00$       

Houston Engineering General Engineering Services 68400 & 68404 1,470.00$       

Houston Engineering Apple‐McDowell Water Supply Diversion 68414 4,547.75$       

ND Water Resource District 2024 Dues 2024 675.00$          

Total  469,905.21$  

Grand Total 469,905.21$  
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Fronteer Professional Services Inc
1838 E Interstate Ave Ste B
Bismarck, ND 58503

Date: November 30, 2023
Invoice #: 0000003561

Terms: Net

Burleigh Co. Water Resource District

Bismarck, ND           
Total Due: $2,165.00

Detach And Return With Payment

Fronteer Professional Services Inc 1838 E Interstate Ave Ste B, Bismarck, ND 58503

Description Amount Total

November Monthly Administrative Fee-per agreement $2,110.00 $2,110.00
Terminal Server Fees $55.00 $55.00

Total: $2,165.00

Thank you for your business!
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Fronteer Professional Services Inc
1838 E Interstate Ave Ste B
Bismarck, ND 58503

Date: October 31, 2023
Invoice #: 0000003550

Terms: Net

Burleigh Co. Water Resource District

Bismarck, ND           
Total Due: $4.77

Detach And Return With Payment

Fronteer Professional Services Inc 1838 E Interstate Ave Ste B, Bismarck, ND 58503

Description Amount Total

October 2023 Presort Charges $4.77 $4.77

Total: $4.77

Thank you for your business!
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Page: 1 of 2

Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Unit - Pipes (BSK) 2.0000 3.000 $6.00
Unit - GPS (BSK) 3.0000 25.000 $75.00
Unit - Company Survey/Inspection Mileage (BSK) 32.0000 .855 $27.37
General Expense 1.0000 2.000 $2.00
General Expense 2.0000 4.000 $8.00
General Expense 1.0000 5.000 $5.00

$123.37

Units Rate Amount
Reimbursable Expenses

Two Person Crew 4.00 209.00 $836.00
Three Person Crew 2.00 259.00 $518.00
Land Surveyor 4 8.00 191.00 $1,528.00
Engineer 10 3.50 215.00 $752.50

17.50 $3,634.50

Hours Rate Amount
Professional Services

102 - Site Survey and Landowner Contacts Total: $3,757.87

102 - Site Survey and Landowner Contacts

Engineer 10 3.00 215.00 $645.00

3.00 $645.00

Hours Rate Amount
Professional Services

101 - Preliminary Design Total: $645.00

101 - Preliminary Design

Invoice Number: 68395
Date: December 05, 2023

Project Number: R126025-0014

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

Work Order #18

See attached Project Status Report and Invoice Description.

For Professional Services Rendered Through: November 25, 2023

Sibley Island Flood Control Project FHMP
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Project R126025-0014 Sibley Island Flood Control Project FHMP Invoice 68395

Page: 2 of 2

Technician 7 1.25 156.00 $195.00
Engineer 4 20.00 155.00 $3,100.00
Engineer 12 25.50 235.00 $5,992.50
Engineer 10 21.00 215.00 $4,515.00

67.75 $13,802.50

Professional Services
Hours Rate Amount

110 - Alternative 5 Evaluation Total: $13,802.50

110 - Alternative 5 Evaluation

Project Assistant 2 2.25 91.00 $204.75

2.25 $204.75

Professional Services
Hours Rate Amount

108 - Public Hearing and Voting Process Total: $204.75

108 - Public Hearing and Voting Process

Engineer 5 3.25 166.00 $539.50
Engineer 12 3.00 235.00 $705.00
Engineer 10 6.50 215.00 $1,397.50

12.75 $2,642.00

Hours Rate Amount
Professional Services

106 - Easement Considerations Total: $2,642.00

106 - Easement Considerations

Engineer 12 7.50 235.00 $1,762.50

7.50 $1,762.50

Hours Rate Amount
Professional Services

103 - Special Assessment District Total: $1,762.50

103 - Special Assessment District

Invoice Total $22,814.62

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices
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Project Status and Invoice Description 
3712 Lockport Street 
Bismarck, ND 58503 
Phone:   701-323-0200 
 Fax:      701-323-0300

HEI Project No.:  6025-0014    

BCWRD Account No. 937 – Special Assessment Projects 

Project Name: Sibley Island Flood Control  

Billing Period: April 30, 2023 through November 25, 2023 

Professional engineering and surveying services related to the activities associated with the Sibley 

Island Flood Control Project and Specific Authorization #28. 

Tasks Completed: 

Phase 101 – Preliminary Design 

➢ Limited services on design updates not related to Alternative #5

Phase 102 – Site Survey and Landowner Contacts 

➢ Additional survey along Alternative #5 route to facilitate the designation of impacts and to

create a formal easement document and offer letter. The easement is remains unsigned.

Phase 103 – Special Assessment District 

➢ Limited work on the assessment district to notify the residents of updates and changes.  A

letter was mailed to provide an update on the project development status.

➢ Landowners were notified of Alternative #5 being approved as the preferred alternative.

Phase 106 – Easements 

➢ Services related to securing easements or negotiations with landowners regarding the location

of the project levee, and removal of properties from within the project boundary.

➢ Early discussions with the new landowner along Alternative #5, the result was a need to

provide additional information related to this option and what the impacts were. There were

multiple meetings as this new owner was looking at selling the property recently purchased,

which resulted in considerable time to review options with a potential new buyer as well.

Phase 108 – Public Hearing and Voting Process 

➢ Limited services related to informing the landowners of project status and changes

Phase 110 – Alternative #5 Evaluation 

➢ Landowners along the southern corridor provided emails that they were not interested in

being included in the assessment district or being protected by the project.

➢ After evaluating an alternative alignment, it was determined there was another location for

the levee, if the landowner was accepting.

➢ Research to determine the Alternative #5 alignment owner, who after personal visits and an

onsite review, expressed an interest in providing the necessary easement.

➢ Evaluated the alignment and considered levee location/design, and the associated quantities

and costs, which could yield construction cost savings.  A new alignment and profile were

created and provided to the owner of the Alternative #5 properties.  Evaluation of the project

costs for use in the voting process remains to be determined.

➢ Contacted the property owners involved in the earthen levee segment, who via email

concurred that their easements could be relocated on their parcel, with some parcels being

completely removed from within the protection area and special assessment district.

➢ Notified the DWR regarding the anticipate change in the preferred alternative

➢ Section 408 regulatory budget was revised given the smaller project footprint.

➢ A new preferred alternative memorandum was completed based on Alternative #5
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Comments and Issues: 
 

➢ The services related to the Alternative #5 are outside the scope of services after the selection 

of the preferred alternative. 

 

➢ BPRD Data required to complete the special assessment district and EA process has been 

submitted to the DWR.  However, with the selection of Alternative #5 all prior computations 

and OPC related to the economic analysis and special assessments are being revisited and 

revised, therefore an updated determination on the BC remains undetermined at the time of this 

invoice. A full review of the project quantities is underway and may influence the final OPC. 

 

➢ The SWC subcommittee submittal deadline for their February meeting is December 24th.  The 

objective is to submit for final design funding at this time.  Request for construction funding 

would occur after the vote, final design is completed and all permits have been secured. 

 

➢ After the OPC is fully updated and vetted the Preliminary Engineering Report can proceed.  

These expenses are not included in the current budget, with time continuing to be documented 

under Phase 110. 

 

 

Invoice Summary 
 

Phase 101 – Preliminary Design      $      645.00 

Phase 102 – Site Survey and Landowner Contacts  $   3,757.87 

Phase 103 – Special Assessment District    $   1,762.50 

Phase 106 – Easements     $   2,642.00 

Phase 108 – Public Hearing     $      204.75 

Phase 110 – Alternative #5 Evaluation    $ 13,802.50 

   Total Invoice $ 22,814.62 

  

 

See accompanying invoice for personnel cost breakdown. 
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Page: 1 of 1

Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Engineer 8 11.50 196.00 $2,254.00
Engineer 4 4.00 155.00 $620.00
Engineer 12 2.25 235.00 $528.75

17.75 $3,402.75

Hours Rate Amount
Professional Services

800 - Annual O&M and Assessment District Total: $3,402.75

800 - Annual O&M and Assessment District

Engineer 12 7.75 235.00 $1,821.25
Engineer 10 2.00 215.00 $430.00

9.75 $2,251.25

Hours Rate Amount
Professional Services

000 - Burnt Creek Floodway Rehabilitation and O&M Total: $2,251.25

000 - Burnt Creek Floodway Rehabilitation and O&M

Invoice Total $5,654.00

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices

Invoice Number: 68398
Date: December 05, 2023

Project Number: R084241-0300

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

BCWRD Account No. 940 - Shared Projects

See Attached Project Status Report and Invoice Description.

For Professional Services Rendered Through: November 25, 2023

Burnt Creek Floodway Rehabilitation and O&M
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 Project Status and Invoice Description 
  3712 Lockport Street 
  Bismarck, ND 58503 
  Phone: 701-323-0200 
 Fax:      701-323-0300 

HEI Project No.:  4241-0300  

BCWRD Account No. 940 – Burnt Creek Rehabilitation O&M Assessment 

Project Name:  Burnt Creek Flood Control Project  

Billing Period:  June 4, 2023 through November 25, 2023 

The following professional engineering and surveying services were provided on the Burnt Creek 

Flood Control Project.  

Phase (000) Floodway Rehabilitation and O&M 

• Additional contacts with MDU regarding the installation of utilities under the Burnt Creek

Floodway.  Responses back to MDU regarding the installation and avoidance issues.  Based

on schedule this will not occur until 2024.

• Evaluated all prior financial transactions on the project to create a summary of costs such

that the amount of funds raised can be balanced against expenses to determine the status of

funds in the O&M Account.  The administrative costs for this effort are charged to the

project and funds from the special assessment district are to be used to reimburse the Board.

Phase (800) Annual O&M and Assessment District 

• Complete the annual review and update of the properties within the special assessment

district and how each is charged. Again, as in past years there were minor changes in the

Burleigh County GIS parcels, that affected the boundary, that required reconciliation of

various parcels in the district and amounts to be assessed.

• Created the certified list for the special assessments and letter to the Burleigh County

Auditor.  The Board certified these values for placement on 2023 tax statements.

Comments/Issues/Problems: 

➢ Discussions with MDU regarding their utility installation and crossing will continue into

next year. We recommend monitoring the installation.

➢ Work on the accounting for the O&M fund balance remains a work in progress.  It will take

additional time to step through the issues with the secretary and treasurer to ensure the

numbers are accurately accounted.  Then a memorandum will be drafted to account for this

status and recommendations related to the O&M account, and future expenditures and

assessments.

Phase (000) Floodway Rehabilitation and O&M  $   2,251.25 

Phase (800) Annual O&M and Assessment District $   3,402.75 

Total Invoice $  5,654.00 

See accompanying invoice for personnel cost breakdown. 
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Page: 1 of 1

Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Burleigh Co. WRD - General Lump Sum Total: $1,000.00

000 - Burleigh Co. WRD - General

Fee Services

Invoice Total $1,000.00

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices

Invoice Number: 68400
Date: December 05, 2023

Project Number: R084241-0000

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

Email Invoices: BCWRD@midco.net  & dwrburleighwrd@gmail.com

BCWRD Project No.: 315 - Engineering Administration

See attached Project Status Report and Invoice Description.

For Professional Services Rendered Through: November 25, 2023

BCWRD - General Engineering Services
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Project Status and Invoice Description 
 3712 Lockport Street 
 Bismarck, ND 58503 
 Phone:  701-323-0200 

                              Fax:     701-323-0300  
 

HEI Project No.:   4241-0000: BCWRD General Services 

BCWRD Account No. 315 – Engineering Administration 

Project Name:  General Engineering Services 
 
 

Billing Period: October 29, 2023 through November 25, 2023 
 

Professional engineering administrative services related to routine monthly activities and 

issues addressed at the request and direction of the BCWRD during this billing period, 

including time associated with, but not limited to the following: 
 

o November Board Meeting 

o Meeting preparation and discussion, rescheduling 

o Review minutes and provide agenda updates 

o Various BCWRD issues, contacts, and calls  

o Hourly time as noted below. 

 

Comments:  

 

➢ This invoice is for Board meeting related time along with limited small contact and 

coordination items that are not project related.  In accordance with Board direction, all 

costs associated with drainage complaints, stormwater plan review, and other project 

related activities are invoiced to assigned project numbers. 

 

➢ There were no hourly services for this month. Time for the Sumit Hills Subdivision 

SWMP are now tracked under the drainage complaints account.  

 

General Services    $ 1,000.00 

    Total  $ 1,000.00 
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Page: 1 of 1

Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Engineer 12 4.00 235.00 $940.00
Engineer 10 1.00 215.00 $215.00

5.00 $1,155.00

Hours Rate Amount
Professional Services

036 - SouthRidge Stormwater Easement Total: $1,155.00

036 - SouthRidge Stormwater Easement

Engineer 12 1.75 235.00 $411.25

1.75 $411.25

Hours Rate Amount
Professional Services

000 - General Inquires Total: $411.25

000 - General Inquires

Invoice Total $1,566.25

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices

Invoice Number: 68402
Date: December 05, 2023

Project Number: R146025-0018

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

BCWRD Account No.: 960

See attached Project Status Report and Invoice Description.

For Professional Services Rendered Through: November 25, 2023

Burleigh County WRD Drainage Complaints
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Project Status and Invoice Description 
 3712 Lockport Street 
 Bismarck, ND 58503 
 Phone: 701-323-0200 

       Fax:    701-323-0300 

 

HEI Project No.:   6025-0018 

BCWRD Account No. 960 Shared Projects   

Project Name:  Drainage Complaints  
 
 

Billing Period:   September 3, 2023 through November 25, 2023 
 

Professional engineering and surveying services related to evaluating drainage complaints. 
 

Phase (000) – General Services 

 

These services were related to an open discussion regarding the options to create a Joint Powers 

agreement with Burleigh County (a.k.a., Highway Department) related to stormwater management and 

easement issues within the existing and future subdivision plats.  There are examples from counties in 

eastern North Dakota that could be reviewed for potential implementation in Burleigh County.  

Consideration of this is a planning issue for 2024. 

 

Phase (036) – Southridge Stormwater Easement (Schaff-Boehm) 

 

This drainage complaint was closed with the completion of the notice and order, that was provided to 

and approved by the Board.  It was then reviewed by legal and sent to the landowner.  It is anticipated 

that the tree removal would not occur until spring, after which removal should be verified. 

 

Comments: 

➢ The Joint Powers discussion will require a separate task force to discuss what this might look 

like and the governing factors to be considered. 

➢ Southridge will be evaluated in the spring for tree removal 

 

 

Phase (000) – General Inquires     $     411.25 

Phase (036) – Southridge Stormwater Easement   $  1,155.00  

      Total Invoice $  1,566.25 
  

See accompanying invoice for personnel cost breakdown. 

Page 241 of 252 
BCWRD Dec 2023



Page: 1 of 1

Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Engineer 12 2.00 235.00 $470.00

2.00 $470.00

Professional Services
Hours Rate Amount

008 - 2023 Maintenance Total: $470.00

008 - 2023 Maintenance

Invoice Total $470.00

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices

Invoice Number: 68404
Date: December 05, 2023

Project Number: R096025-0001

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

BCWRD Account No. 937 - Design and Special Assessment Projects

Services related to finalizing the memorandum to the BCWRD and their determination to fund the improvements.  Also follow up with 
the Burleigh County Highway Department related to their scheduling the work to be completed.

It is anticipated that an on site inspection will be completed once the outfall has been restored.

For Professional Services Rendered Through: November 25, 2023

149th Avenue NW Drainage Improvements
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Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Land Surveyor 2 .50 162.00 $81.00
Engineer 12 5.00 235.00 $1,175.00
Engineer 10 4.00 215.00 $860.00

9.50 $2,116.00

Professional Services
Hours Rate Amount

006 - Hogue Island Stabilization Total: $2,116.00

006 - Hogue Island Stabilization

Invoice Total $2,116.00

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices

Invoice Number: 68405
Date: December 05, 2023

Project Number: R146025-0021

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

BCWRD Account No.: 937I-1

See attached Project Status Report and Invoice Description.

For Professional Services Rendered Through: November 25, 2023

Missouri River Bank Stabilization Issues
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Project Status and Invoice Description 
 3712 Lockport Street 
 Bismarck, ND 58503 
 Phone: 701-323-0200 

         Fax:    701-323-0300 

HEI Project No.:  6025-0021-006:   Missouri River Bank Stabilization 

BCWRD Account No. 937I-1  

Project Name: Phase 006 – Hogue Island Stabilization 

Billing Period:   October 29, 2023 through November 25, 2023 

Professional engineering and surveying services related to Missouri River Bank Stabilization O&M 

Agreement between the BCWRD and the SWC, associated with the Section 32 revetments.  This invoice is 

specific to the 2023 bank line erosion on the south end of Hogue Island and design of the Section 32 
revetment restoration/rehabilitation project. 

Tasks Completed: 

Bank Stabilization Design and Regulatory 

• Continued coordination with the BCWRD, NDDWR and USACE related to the restoration and

rehabilitation project.

• Bids were received and the project was awarded to Bohlman Trenching, Inc, Thompson, ND.

Notice to proceed was issued, construction has commenced and is ongoing, along with construction

observation services.

• Negotiated easement for construction access on an undeveloped parcel.

• Installation is anticipated to be completed by mid-December.

Comments and Issues 

➢ The BCWRD created a special assessment district for the landowner portion of the project.  The

special assessment district was approved.  Assessment will be based on the amount of material

placed on each parcel.

➢ An evaluation of engineering costs pre project will be completed prior to submitting a cost share

request to the SWC.

See accompanying invoice for personnel cost breakdown. 

Phase (006) Hogue Island Stabilization 32 $   2,116.00 

Total Invoice $   2,116.00 
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Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

General Expense 1.0000 75.000 $75.00

$75.00

Units Rate Amount
Reimbursable Expenses

Engineer 5 .25 166.00 $41.50
Engineer 12 7.25 235.00 $1,703.75
Engineer 10 9.00 215.00 $1,935.00

16.50 $3,680.25

Hours Rate Amount
Professional Services

004 - Easement Acquisition Total: $3,755.25

004 - Easement Acquisition

Engineer 12 2.00 235.00 $470.00
Engineer 10 1.50 215.00 $322.50

3.50 $792.50

Hours Rate Amount
Professional Services

003 - Preliminary Design Total: $792.50

003 - Preliminary Design

Invoice Total $4,547.75

Invoice Number: 68414
Date: December 05, 2023

Project Number: R001032-0200

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

BCWRD Account No.:  905 - Capital Improvements 

See attached Project Status Report and Invoice Description.

For Professional Services Rendered Through: December 02, 2023

Apple-McDowell Water Supply Diversion
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Project R001032-0200 Apple-McDowell Water Supply Diversion Invoice 68414

Page: 2 of 2

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices
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Project Status and Invoice Description 
 3712 Lockport Street 
 Bismarck, ND 58503 

                              Phone: 701-323-0200 
                            Fax:    701-323-0300 

 

HEI Project No.:   1032-0200 

BCWRD Account No. 905 

Project Name:  Apple-McDowell Water Supply Diversion 
 

Billing Period: October 29, 2023 through December 2, 2023 

 

Professional engineering and surveying services related to Preliminary Design and Easement 

Acquisition for the Apple-McDowell Water Supply Diversion Project including, but not 

limited to the following: 

 

➢ Updating the plan sheets with a shift in alignment on the Knutson property and new 

routing through Kolbo property and updating plans with new property ownership info.  

➢ Project discussions with Hansons (Southern Cross Ranch LLP) to discuss easement 

location and future county right of way, pipe alignment and attempt to secure easement.  

➢ Meeting onsite with Southern Cross Ranch LLP personnel to review pipe routing and 

easement dimensions and discuss easement and impacts on potential future 

development.  

➢ Updated the Board on pipe alignment and status and progress with landowner contacts 

and easement acquisition. 

➢ Creation of PowerPoint presentation regarding Water Supply Diversion project for 

background information, project need and other considerations to present at BCWRD 

meeting.  Also intended for public information use.  

 

Comments:  

 

➢ BCWRD has elected to hold off on submitting a OHF grant application until easements 

are secured, or agreements are in hand for easements.  

➢ Zeller easement has been signed – payment has been made and document recorded, 

other easements pending and/or still in negotiation.  

➢ Kolbo’s refusal to sign easement has raised the question regarding action to acquire.  

➢ The new landowner who purchased Bernice Steinke property required additional 

investigation to determine ownership and track down contact information.  Easement 

negotiations have started over with new landowner.  
 

 

See accompanying invoice and cost summary for personnel cost breakdown. 

 

Phase (003)   Preliminary Design     $     792.50 

Phase (004)_ Easement Acquisition      $  3,755.25 

     Total Invoice:   $  4,547.75 
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Burleigh County Water Resource District
PO Box 1255
Bismarck, ND 58502-1255

Engineer 8 .25 196.00 $49.00

Hours Rate Amount
Professional Services
003 - Regulatory Permitting and Coordination

Engineer 12 10.00 235.00 $2,350.00

10.00 $2,350.00

Professional Services
Hours Rate Amount

002 - Preliminary Design and Engineering Report Total: $2,350.00

002 - Preliminary Design and Engineering Report

Unit - Pipes (BSK) 3.0000 3.000 $9.00
Unit - Lath (BSK) 0.5000 30.000 $15.00
Unit - Hubs (BSK) 0.2000 15.000 $3.00
Unit - GPS (BSK) 3.0000 25.000 $75.00
Unit - Company Survey/Inspection Mileage (BSK) 21.0000 .855 $17.96

$119.96

Units Rate Amount
Reimbursable Expenses

One Person Crew 4.00 172.00 $688.00
Land Surveyor 4 2.00 191.00 $382.00

6.00 $1,070.00

Hours Rate Amount
Professional Services

001 - Surveying and Site Evaluation Total: $1,189.96

001 - Surveying and Site Evaluation

Invoice Number: 68449
Date: December 05, 2023

Project Number: R006025-0032

INVOICE

Remit to:
1401 21st Ave N, Fargo, ND 58102

Phone:  701.237.5065
Fed Tax ID:  45-0314557

Interest of 1%/month applied to past due invoices

Invoice per the PSR Provided

For Professional Services Rendered Through: November 25, 2023

HOGUE ISLAND BANK STABILIZATION – MR 1321.89 TO MR 1322.22
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Project R006025-0032 HOGUE ISLAND BANK STABILIZATION – MR 1321.89 TO MR 1322.22 Invoice 68449

Page: 2 of 2

Engineer 10 30.00 215.00 $6,450.00

30.00 $6,450.00

Hours Rate Amount
Professional Services

005 - Construction Management Services Total: $6,450.00

005 - Construction Management Services

General Expense 1.0000 850.930 $850.93

$850.93

Reimbursable Expenses
Units Rate Amount

Project Assistant 2 .75 91.00 $68.25
Engineer 10 4.00 215.00 $860.00

4.75 $928.25

Hours Rate Amount
Professional Services

004 - Bidding Services Total: $1,779.18

004 - Bidding Services

.25 $49.00

003 - Regulatory Permitting and Coordination Total: $49.00

Invoice Total $11,818.14

Total Prior Billing

Invoice Number Invoice Date 0 - 30 31 - 60 61-90 Over 90 Balance

Outstanding Invoices
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Project Status and Invoice Description 
 3712 Lockport Street 
 Bismarck, ND 58503 
 Phone: 701-323-0200 

                          Fax:    701-323-0300 

 

HEI Project No.:   6025-0032: Missouri River Mile 1321.89 through 1322.22 

BCWRD Account No. 937H  

Project Name:  Hogue Island Stabilization Special Assessment District 

 

Billing Period:  October 29, 2023 through November 25, 2023. 

 
 

Professional engineering and surveying services related to Missouri River Bank Stabilization associated 

with the creation of the Special Assessment District by the BCWRD to protect those residential properties 

identified in the Preliminary Engineering Report.  This invoice is specific to the 2023 bank line erosion on 

the south end of Hogue Island associated only with the Residentials Stabilization Measures. 
 

 

Tasks Completed: 
 

• Coordination with Landowners, BCWRD/NDDWR, and interested parties to conduct bidding for 

bank stabilization project.  

• Completing and secured the floodplain development permit.   

• Conducted bid services for project advertisement and bidding.  

• Conducted bid opening and review where irregularities were discovered in the bid.  Held meetings 

to discuss results and elected to rebid the project.  

• Redrafted the advertisement, made edits to project manual, resealed project documents and re-

advertised project for bid.   

• Conducted second bidding process and responded to planholder questions.  

• Conducted second bid opening process, drafted recommendation letter and issued Notice of Award. 

• Project received USACE, Section 408 was avoided, and NDWRD approvals.   

• Sent Notice of Award and contract documents to Contractor and discussed completion of contract 

documents and project startup.  

 
 

Comments and Issues 

➢ The cost to install these features will be charged to the landowners based on actual work completed 

on their properties.  

➢ The BCWRD has received the final permits and a favorable ballot approval. The Special 

Assessment District is approved so all project features will be constructed. 

➢ Bid opening and award occurred in October with construction to be substantially completed in 

November with final cleanup in the spring of 2024. 

➢ First bid opening received one bid which was unacceptable due to being in excess of the amount 

which can be awarded by special assessment district (too high above estimate) as well as 

irregularities in the bid documents which invalidated the bid.  A second advertisement and opening 

were completed, and an acceptable bid was received.  

 
 

See accompanying invoice for personnel cost breakdown. 

 

Phase (001) Surveying and Site Evaluation   $       1,189.96 

Phase (002) Preliminary Design and Engineering Report  $       2,350.00 

Phase (003) Regulatory Permitting and Coordination   $            49.00 

Phase (004) Bidding Services     $          928.25 

Bismarck Tribune Advertisement     $          850.93 

Phase (005) Construction Management Services   $       6,450.00 

     Total Invoice $      11,818.14 
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