Feunueien BURLEIGH COUNTY WATER RESOURCE DISTRICT AGENDA
Wednesday, June 12, 2024 at 8:00 am

Resource Tom Baker Room, 221 N. 5 Street Bismarck

DISTRIC\TA

8:00 a.m. — Call to Order

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

Approval of 05/08/24 and 05/14/2024 IMIINUEES: ....cceeeeerreeeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeseeesseseeessssessenees 3-6

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

1.
2
3. Amendments and Approval of Agenda:
4
5

McDowell Dam (Binegar/Landenberger):
a. Budget
b. Supplemental Water Supply
i. Easement Negotiations (Offer Letters)
ii. Updated Water Supply Simulation (Pending)
c. Emergency Spillway Bank Stabilization (Survey/Design/Permitting)

6. Financial Reports (Reep):

a. Balance Sheet 05/31/2024 ......ccceeeeeeeiiiiiiiiiiiiiiiieiiieeeeeeeeeeseeeeeeeseeeeseeeeeesseeseseeseesssessessssssssssseees 7-8
D, P&LOS5/31/2024 ......ccoeeeeeireeeeeeeeeeeiirsseeeeeeeesessssssesseesessessssssesssssesssssssssssssessssssssnsessesesssssnnans 9-10
C. Pledged SECUNIIES ....uiiieeiee ettt e e e e e e eate e e e snteeeessteeeesnsaeeesnsneseeesnseeenannns 11
d.  ESRIRENEWAl QUOTE ...cccuuuuiiiiiiiirinnniiiiiiiiiieensssisisiiiiesssssssssssinsesssssssssssssssssssssssssssssssnnssssssss 12-14
e. Budget

f.  Audit Results

7. Drainage Permits/Complaints/Issues: Open:
a. Grass Lake, Watson Johnson (Records Review and DWR Request)
b. Gibbs Township — Rocks in Channel (waiting on written complaint)

8. Drainage Permits/Complaints/Issues: Closed:
a. 7232 Signal St — Schaff (Notice and Order) — Compliance and Dismissal Letter
b. 7101 Moonlite Rd, Jeffrey Goetz (ROW Drainage) — Manager Letter

9. Projects:
a. Sibley Island (Gunsch\Reep):
i. Next Steps
1. April 25, 2024 Public Hearing (5:30pm, Bismarck Public Library) - Update
2. May 20, 2024 Public Hearing — continuation (8:30am, Tom Baker Room)
3. Vote deadline extended to June 20, 2024
4. State Historical Society of ND Survey Recommendation ..........c.ccceeeeieeeiineenn, 15
ii. Public Comments
b. Hoge Island Stabilization (Binegar):
i. Clean up and seeding — Completed
ii. Change order #2 and Final Pay REQUEST ........cccoiiiiimmemnniiiiiiiinenneiiisniinneesnssssssnnnens 16-20
iii. Expense Review and Status (Section 32, and Special Assessment District) (ongoing)
a. SWHC Cost share request (Partial) — June 2024
iv. Bond Sales — August 2024
v. Access Easement Revisions (Pending)
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10. Other Old Business:

a.

b.

Burleigh County WRD Assessment District Projects
i. Highway Dept O&M Agreements (draft updates to BCHD-Pending)
ii. Annual project inspections — Spring 2024
iii. Missouri River Joint Board Update
Policy Manual (No Update)

11. New Business

12.

13.
14.
15.
16.

®oo0 oo

— - @ oo

Summit Point — NDDOT ROW Discharge Permit ........ccccceeeeeecciirinneennnncccnneneennnnscsssessseennes 21-112

Missouri River 2024 Ice Jam and BFE Advisory (USACE Discussion)

Burleigh Cty — FEMA CRS Application — Cost Share/Participation Request(Burleigh Cty)... 113-125

ND WRD Summer Meeting (JUlY 10-11) ....c.cociriiriieiieeieeieeie st sttt sttt e i 126-128

NDSWC Commissioner-Hosted Meeting (June 24) 129-130
i. McDowell, Sibley and Missouri River Stabilization

ND Water Education Foundation Summer Tour Information.........cccecvvevievieiinieniieesnieennenne 131-132
Missouri River Bank Stabilization SWC Planning FOrm .........ccceccveeieiiiieeiiiee e 133-135
US Department of the Interior Heart Butte Dam Environmental Assessment ...................... 136-138

July Meeting Date changed to TUESDAY, July 9.
Burnt Creek Spraying

Correspondence or Document Information:

a. Temporary Water Permit — Knife River Company — North Central
b. Plats & SWMP’s — Not included due to size...Available on request.
i. Sonnet Heights Subdivision Ninth Replat
ii. First Responders Third Addition
iii. Elk Ridge Third Addition
APProval Of Bills ($55,679.26) ....ccccererurererrerereeressesessnessseessssessssnessssessssessssssssssassssssssssassssasssassssssasssaes 139
DELAINEA BillS ..eeeeeeiiieeiieeeiit ettt ettt st e st e e st e sat e e s at e e bt e e bt e e nateesabe e bt e e naaeeree s 140-204

Next Meeting: Tuesday, July 9, 2024, 8:00 AM, Tom Baker Room

Adjourn

Note: Bold Items Require Board Action
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BCWRD Meeting Minutes
May 8, 2024
Draft - Not Approved Yet

Agenda Items

Discussion

Board Action

Responsible
Party(s)

Due Date

Present: James Landenberger; Dennis Reep; Roger Smith; Randy Binegar (Via Phone); Michael Gunsch, Houston Engineering; Dave Bliss, Bliss Law Firm, and Wendy Egli,
Fronteer Professional Services
Others Present: Dave Robinson and Dave Mayer (Bismarck Parks & Rec), Casey Einrem, ND Hwy Dept, Mitch Flanagan, Burleigh County Planning & 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 Due Date
Party(s)
Approval of 04/10/2024 Mgr.Smith motions to approve 04/10/2024 and
and 04/25/2024 Minutes 04/25/2024 minutes; Mgr. Reep seconds. Motion
carried by unanimous voice vote
Amendments and Moved drainage permits/complaints to #5, add item D under Mgr. Reep motions to approve agenda as amended,
Approval of Agenda financial reports for budgeting. Under New business, add item | Mgr. Smith seconds. Motion carried by unanimous
C — waste water treatment plant preconstruction meeting. voice vote.
Comments from Members | None noted.
of the Pubic
McDowell Dam
Budget Dave Mayer — They are working on the 2025 budget. They Consensus was to approve the funding for the
already have plans to add 3 inches of sand this year and 3 architect for the bathhouse and bathroom.
inches next year. This will remove this for the time being from
the list. Consensus was also to approve the addition of
the playground to the budget for 2025.
They are requesting that the board approve the addition of a
new playground between shelters 3 & 4 for the 2025 budget
with a cost of approximately $125,000-130,000. This should
fall well within grant requirements that would cover 25%.
If the playground is not feasible at this time, they are requesting
a new shelter near the softball fields for an approximate cost of
$70,000-80,000.
Also requesting funds within this year to hire an architect to
look at the bathhouse and bathroom by shelters 3&4 and see if
it is feasible to remodel or if a new building is needed in order
to comply with the access audit suggested upgrades.
BCWRD Meeting Minutes
05/08/2024
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Agenda Items Discussion Board Action Responsible Due Date
Party(s)
Facility Update Dave Mayer — Docks will be going in Friday. Some people
have been out swimming already.
Supplemental Water Negotiations are moving ahead. One landowner has requested a | Special Executive Meeting via Microsoft Teams
Supply copy of the agreement language. is scheduled for Tuesday, May 14™ at 8:30 am.
Easement Acquisition
Status
Emergency Spillway Bank | Houston is working on an estimate of costs for the repairs.
Stabilization
Financial Reports
Balance Sheet None noted. Mgr. Reep motions to approve balance sheet;
Mgr. Binegar seconds. Motion carried by
unanimous roll call vote.
Profit & Loss None Noted Mgr. Reep motions to approve profit & loss;
Mgr. Smith seconds. Motion carried by
unanimous roll call vote.
Investment Strategy 2.3 mill in CDs have been purchased with maturity dates
varying from 1 on July 12, 2024, 2 on October 12, 2024, and 2
on April 12, 2025.
Drainage Grass Lake — Houston is still looking for the records for the old | Consensus is to go forward with Houston doing a
Permits/Complaints/ | complaint. Suggestion is to have a survey done as a baseline for | survey as a baseline.
Issues: Open future changes.
7101 Moonlite Rd —no action needed — can be closed
Rick Boehm — 7232 Signal Street
Mr. Boehm was in attendance and discussed his questions
and thoughts on this matter.
Drainage 7232 Signal Street — Schaff (notice and Order) — see above, letter
Permits/Complaints/ | Was sent giving additional time for tree removal to June 1, 2024.
Issues: Closed
Projects
Sibley Island
Cost Share Agreement
Public Comments
Hoge Island Stabilization
Clean up and Seeding No Updates
BCWRD Meeting Minutes
05/08/2024
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Agenda Items Discussion Board Action Responsible Due Date
Party(s)
Other Old Business
Highway Dept O&M None
Agreements
Annual Project No updates
Inspections
Missouri River Joint No Updates
Board Update
Policy Manual No Update
New Business None
Missouri River Ice Jam Houston is working on a presentation to be shown at a later
and BFE Advisory date
Burleigh County — FEMA | Houston and Burleigh County are working on this. There is
CRS Application quite a bit of work involved at a cost of roughly 15-17
thousand. This could potentially save around 7,000 a year total
for all properties.
Bismarck Waste Water There is a preconstruction meeting planned for May 22" that
Treatment Plant the District has been invited to. No need to attend but will need
someone on site during construction when they are doing work
near the Fox Island Levee.
Temporary Water Included for information only
Permits
Plats & SWMPS Available upon request
Approval of Bills Bills were presented totaling $124,888.77 Mgr. Reep motions to approve payment of bills;
This includes a bond payment that was ACH’d on April 29" for | Mgr. Smith seconds. Motion carried by
the Fox Island bond. unanimous roll call vote.
Next Meeting The next regularly scheduled meeting date is June 12, 2024 at
8:00 AM in the Tom Baker Room.
Special Executive Session to be held on May 14" at 8:30 am
via Microsoft Teams
With no further business the meeting adjourned at 9:32 a.m.
Wendy Egli, BCWRD Admin. Secretary
BCWRD Meeting Minutes
05/08/2024
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BCWRD Meeting Minutes
May 14, 2024
Draft - Not Approved Yet

Agenda Items Discussion

Board Action

Responsible
Party(s)

Due Date

and Wendy Egli, Fronteer Professional Services
Others Present:,

Chairman Landenberger called the meeting to order at 8:31 a.m. Roll call was taken and a quorum was declared.

Present: James Landenberger; Dennis Reep; Roger Smith; Randy Binegar; Kathleen Jones; Michael Gunsch, Travis Johnson, Houston Engineering; Dave Bliss, Bliss Law Firm;

Discussion Action Taken Responsible Due Date
Party(s)
Amendments and Mgr. Binegar motion to approve the only item on
Approval of Agenda the agenda (McDowell Dam Easement
Negotiations) and Mgr. Jones 2nds. Motion
approved by voice vote.
Adjourn for Executive Mgr. Jones motions to Adjourn for Executive
Session Session to consult with District legal counsel
regarding easement negotiations for McDowell
Dam project pursuant to N.D.C.C. 44-04-19.2.
Mgr. Reep seconds. Motion carried by
unanimous roll call vote.
Reconvene Regular Meeting Reconvened at 9:05 am
Meeting
Executive Session Action One action was made during the executive session Motion was passed to move forward with offer
letters for easement for McDowell Dam
Next Meeting The next regularly scheduled meeting date is June 12, 2024 at
8:00 AM in the Tom Baker Room.
With no further business the meeting adjourned at 9:08 a.m.
Wendy Egli, BCWRD Admin. Secretary
BCWRD Meeting Minutes
05/14/2024
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9:41 AM Burleigh County Water Resource District (BCWRD)

06/07/24 Balance Sheet
Accrual Basis As of May 31, 2024
May 31, 24
ASSETS
Current Assets
Checking/Savings
Bravera Bank Center Checking
General Funds 697,411.48
O & M Funds
Brookfield O&M 476.96
Burnt Creek O&M 87,470.54
Country Creek 3rd O&M 3,253.37
Fox Island O&M 24,267.41
Total O & M Funds 115,468.28
Special Assessment Districts
Apple Valley Special Assessment 15,656.94
Fox Island Special Assessment 119,863.42
MRCC Special Assessment 7,075.07
Total Special Assessment Districts 142,595.43
Bravera Bank Center Checking - Other 13,261.23
Total Bravera Bank Center Checking 968,736.42
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 -999,239.99
Total Designated Reserve Funds 700,329.62
Total Checking/Savings 1,669,066.04
Other Current Assets
10999 - Bravera CDs - Short Term 2,300,000.00
11000 - Intergovernmental Receivable 9,776.85
11010 - Taxes Receivable 249.88
Total Other Current Assets 2,310,026.73
Total Current Assets 3,979,092.77
Fixed Assets
15005 - Land 112,481.50
15010 - Infrastructure 6,679,992.53
15015 - Land Improvements 1,822,773.62
15020 - Buildings 202,450.43
15025 - Office Furniture & Equipment 197,082.58
15051 - Acc Depr - Infrastructure -724,824.06
15052 - Acc Depr - Land Improvements -1,163,803.33
15053 - Acc Depr - Building -155,251.38
15054 - Acc Depr - Office Furn & Equip -140,880.42
Total Fixed Assets 6,830,021.47

TOTAL ASSETS
LIABILITIES & EQUITY
Liabilities
Current Liabilities

10,809,114.24
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9:41 AM Burleigh County Water Resource District (BCWRD)

06/07/24 Balance Sheet
Accrual Basis As of May 31, 2024
May 31, 24
Accounts Payable
20000 - Accounts Payable 188,949.29
Total Accounts Payable 188,949.29
Other Current Liabilities
21010 - Retainage Payable 11,050.22
24000 - Payroll Liabilities -0.01
24001 - Accrued Payroll Taxes 991.64
Total Other Current Liabilities 12,041.85
Total Current Liabilities 200,991.14
Long Term Liabilities
23200 - Rehab Apple Valley Waste Water 130,000.00
237 - Burnt Creek Floodway 230,000.00
23800 - Missouri River Correctional Cen 235,000.00
23900 - Fox Island Improvement 1,145,000.00
25000 - Bond Discount -26,477.50
Total Long Term Liabilities 1,713,522.50
Total Liabilities 1,914,513.64
Equity
32000 - Retained Earnings 8,191,235.20
Net Income 703,365.40
Total Equity 8,894,600.60

TOTAL LIABILITIES & EQUITY

10,809,114.24

Page 8 of 204
BCWRD June 2024

Page 2



9:46 AM
06/07/24
Accrual Basis

Income

31110 - Real Estate Tax
31810 - In Lieu of Tax

36110 - Interest

36210 - McDowell Dam Recreation Income
36215 - McDowell Dam Land Lease
43610 - State Aid Distribution

43810 - Reimbursements

Total Income

Gross Profit

Expense

111

- Payroll Expenses

111A - Wages/Stipends

111B - Payroll Taxes

111C - Workforce Safety & Insurance

111D - Payroll Processing Fees

Total 111 - Payroll Expenses

113
312
315
376
41

- Accounting & Contract Services
- Legal Fees

- Engineering Administration

- Dues & Publications

- Office Expense

50913 - Interest Expense

904
905
910

- McDowell Dam

- McDowell Dam-Capital Improvemen
- Projects

Administration

Legal Fees

Total 910 - Projects

933 -
934 -
937 -
940 -
960 -

Missouri River General Services
Missouri River Bank Stabilizati
Design/Special Assessment
Operations & Maintenances

Drainage Complaints

Total Expense

Net Income

Burleigh County Water Resource District (BCWRD)

Profit & Loss by Class
January through May 2024

TOTAL - General Apple Valley Brookfield Est. Burnt Creek Floodway Country Ridge/Creek FoxlIsland Hogelsland McDowell Dam Missouri River Gen. MRCC Sibley Island TOTAL
896,756.34 896,756.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  896,756.34
509.42 509.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 509.42
111.24 111.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 111.24
990.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 990.00 0.00 0.00 0.00 990.00
461.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 461.00 0.00 0.00 0.00 461.00
24,020.62 24,020.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24,020.62
210,529.08 0.00 16,161.07 3,068.13 38,908.26 3,031.80 104,085.14 0.00 0.00 0.00 26,453.25 18,821.43  210,529.08
1,133,377.70 921,397.62 16,161.07 3,068.13 38,908.26 3,031.80 104,085.14 0.00 1,451.00 0.00 26,453.25 18,821.43 1,133,377.70
1,133,377.70 921,397.62 16,161.07 3,068.13 38,908.26 3,031.80 104,085.14 0.00 1,451.00 0.00 26,453.25 18,821.43 1,133,377.70
15,896.83  15,896.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15,896.83
1,136.17 1,136.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,136.17
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
100.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00
17,383.00 17,383.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17,383.00
11,025.00  11,025.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11,025.00
7,733.20 7,733.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7,733.20
9,809.25 9,809.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9,809.25
2,200.00 2,200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2,200.00
1,5694.54 1,594.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,594.54
16,427.50 0.00 1,625.00 0.00 3,450.00 0.00 8,102.50 0.00 0.00 0.00  3,250.00 0.00 16,427.50
82,400.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 82,400.44 0.00 0.00 0.00 82,400.44
48,690.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48,690.30 0.00 0.00 0.00 48,690.30
2,265.00 0.00 325.00 0.00 605.00 0.00 730.00 0.00 0.00 0.00 605.00 0.00 2,265.00
8,659.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,530.00 0.00 0.00 7,129.80 8,659.80
10,924.80 0.00 325.00 0.00 605.00 0.00 730.00 0.00 1,530.00 0.00 605.00 7,129.80 10,924.80
17,188.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17,188.52 0.00 0.00 17,188.52
5,137.25 0.00 0.00 0.00 0.00 0.00 0.00 5,137.25 0.00 0.00 0.00 0.00 5,137.25
188,840.50 0.00 0.00 0.00 0.00 0.00 0.00 157,596.50 0.00 0.00 0.00 31,244.00  188,840.50
1,190.00 0.00 0.00 0.00 0.00 0.00 1,190.00 0.00 0.00 0.00 0.00 0.00 1,190.00
9,468.00 9,468.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9,468.00
430,012.30  59,212.99 1,950.00 0.00 4,055.00 0.00 10,022.50 162,733.75 132,620.74 17,188.52  3,855.00 38,373.80  430,012.30
703,365.40 862,184.63 14,211.07 3,068.13 34,853.26 3,031.80  94,062.64 -162,733.75 -131,169.74 -17,188.52 22,598.25 -19,552.37  703,365.40
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9:45 AM Burleigh County Water Resource District (BCWRD)
06/07/24 Profit & Loss Budget vs. Actual
Accrual Basis January through May 2024
Jan - May 24 Budget $ Over Budget % of Budget
Income
31110 - Real Estate Tax 896,756.34 1,014,000.00 -117,243.66 88.4%
31810 - In Lieu of Tax 509.42 500.00 9.42 101.9%
33620 - Homestead Credit 0.00 5,000.00 -5,000.00 0.0%
36110 - Interest 111.24 300.00 -188.76 37.1%
36210 - McDowell Dam Recreation Income 990.00 30,000.00 -29,010.00 3.3%
36215 - McDowell Dam Land Lease 461.00 3,000.00 -2,539.00 15.4%
43610 - State Aid Distribution 24,020.62 40,000.00 -15,979.38 60.1%
43810 - Reimbursements 210,529.08
46910 - Misc Revenue 0.00 500.00 -500.00 0.0%
Total Income 1,133,377.70 1,093,300.00 40,077.70 103.7%
Gross Profit 1,133,377.70 1,093,300.00 40,077.70 103.7%
Expense
111 - Payroll Expenses
111A - Wages/Stipends 15,896.83
111B - Payroll Taxes 1,136.17 3,500.00 -2,363.83 32.5%
111C - Workforce Safety & Insurance 250.00
111D - Payroll Processing Fees 100.00
111 - Payroll Expenses - Other 0.00 35,000.00 -35,000.00 0.0%
Total 111 - Payroll Expenses 17,383.00 38,500.00 -21,117.00 45.2%
113 - Accounting & Contract Services 11,025.00 32,000.00 -20,975.00 34.5%
114 - Audit 0.00 18,000.00 -18,000.00 0.0%
312 - Legal Fees 7,733.20 24,000.00 -16,266.80 32.2%
315 - Engineering Administration 9,809.25 24,000.00 -14,190.75 40.9%
328 - Liability Insurance 0.00 5,000.00 -5,000.00 0.0%
335 - Building Rent 0.00 0.00 0.00 0.0%
341 - Travel 0.00 2,000.00 -2,000.00 0.0%
376 - Dues & Publications 2,200.00 5,000.00 -2,800.00 44.0%
411 - Office Expense 1,594.54 3,000.00 -1,405.46 53.2%
50913 - Interest Expense 16,427.50
904 - McDowell Dam 82,400.44 327,500.00 -245,099.56 25.2%
905 - McDowell Dam-Capital Improvemen
905-A - Fresh Water Intake 0.00 100,000.00 -100,000.00 0.0%
905 - McDowell Dam-Capital Improvemen - Other 48,690.30 150,000.00 -101,309.70 32.5%
Total 905 - McDowell Dam-Capital Improvemen 48,690.30 250,000.00 -201,309.70 19.5%
910 - Projects
Administration 2,265.00
Legal Fees 8,659.80
910 - Projects - Other 0.00 98,300.00 -98,300.00 0.0%
Total 910 - Projects 10,924.80 98,300.00 -87,375.20 11.1%
911 - Misc 0.00 2,500.00 -2,500.00 0.0%
920 - Continuing Education 0.00 2,500.00 -2,500.00 0.0%
933 - Missouri River General Services 17,188.52 15,000.00 2,188.52 114.6%
934 - Missouri River Bank Stabilizati 5,137.25
937 - Design/Special Assessment 188,840.50 200,000.00 -11,159.50 94.4%
940 - Operations & Maintenances 1,190.00 20,000.00 -18,810.00 6.0%
941 - Stream Gages 0.00 6,000.00 -6,000.00 0.0%
960 - Drainage Complaints 9,468.00 20,000.00 -10,532.00 47.3%
Total Expense 430,012.30 1,093,300.00 -663,287.70 39.3%
Net Income 703,365.40 0.00 703,365.40 100.0%
Page 1
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" BRAVERA

April 30, 2024

Burleigh County Water Resource District
Dennis Reep

PO Box 1255

Bismarck, ND 58502

Dennis: S S

This letter is to certify that at a meeting of the Bravera Bank Board of Directors on April 24, 2024
the pledge of securities to Burleigh County Water Resource District was approved.

The approval of the pledged securities will be reflected in the April 24, 2024 minutes of the Board
of Directors. The following information was reviewed as of March 31, 2024,

Deposits $4,160,712
Required Pledges $4,301,783
Par Value Pledged $5,085,000
Market Value as of March $4,730,376

The “Required Pledges” above has been adjusted to reflect an additional $250,000 of FDIC coverage for
interest bearing demand accounts. If you have any questions, please contact me at 701-483-3241.

Sincerely,

TSI

Rhonda Maher
Finance Support
Bravera Bank

220 1t Avenue West
Dickinson, ND 58601
701-483-3241
rmaher@bravera.bank




(|
® Esri Inc
380 New York Street
Redlands CA 92373

Subject: Renewal Quotation

Date: 05/01/2024
To: Wendy Egli
Organization: BCWRD
Fax #: Phone #: 701-354-1501

From: Alan Chrest
Fax #: 909-307-3083 Phone#: + 19093692857 Ext. 2857
Email: achrest@esri.com

Number of pages transmitted Quotation #26210017
(including this cover sheet): 3 Document Date: 05/01/2024

Please find the attached quotation for your forthcoming term. Keeping
your term current may entitle you to exclusive benefits, and if you choose
to discontinue your coverage, you will become ineligible for these valuable
benefits and services.

If your quote is regarding software maintenance renewal, visit the
following website for details regarding the maintenance program benefits
at your licensing level

http://www .esri.com/apps/products/maintenance/qualifying.cfm

All maintenance fees from the date of discontinuation will be due and
payable if you decide to reactivate your coverage at a later date.

Please note: Certain programs and license types may have varying
benefits. Complimentary User Conference registrations, software support,
and softw are and data updates are not included in all programs.

Customers who have multiple copies of certain Esri licenses may have the
option of supporting some of their licenses with secondary maintenance.

For information about the terms of use for Esri products as well as
purchase order terms and conditions, please visit
http://www .esri.com/legal/licensing/softw are-license.html

If you have any questions or need additional information, please contact
Customer Service at 888-377-4575 option 5.
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A\ ® 380 New York Street -
- eS r I Redlands, CA 92373 QUOtatlon

- Phone: + 190936928572857
Fax #: 909-307-3083

Date: 05/01/2024 Quotation Number: 26210017
Send Purchase Orders To:
Environmental Systems Research Institute, Inc.
380 New York Street
Redlands, CA 92373-8100
BCWRD Attn: Alan Chrest
PO Box 1255 Please include the following remittance address
Bismarck ND 58502-1255 on your Purchase Order:
Attn: Wendy Egli Environmental Systems Research Institute, Inc.
Email: bcwrd@midco.net P.O. Box 741076
Phone: 701-222-3499 Los Angeles, CA 90074-1076

Customer Number: 635910

For questions regarding this document, please contact Customer Service at 888-377-4575.

ltem Qty Material# Unit Price Extended Price

10

1 153148 550.00 550.00
ArcGIS Online Creator Annual Subscription
Start Date: 07/31/2024
End Date: 07/30/2025
Subscription ID: 5493801398

Item Subtotal 550.00
Estimated Tax 0.00
Total usbD 550.00

DUNS/CEC: 06-313-4175 CAGE: 0AMS3

Please note Esri has introduced a price change and this quote reflects current pricing for your organization. It is important to us that we are
able to continue to deliver value through enhancements to products, solutions, and capabilities.

Your renew al provides access to all the benefits you are familiar with, which you can review at https://go.esri.com/maintenance
For questions related to the price change, please reach out to your assigned Esri Account Manager.

Quotation is wvalid for 90 days from document date.

Any estimated sales and/or use tax has been calculated as of the date of this quotation and is merely provided as a convenience for your
organization's budgetary purposes. Esri reserves the right to adjust and collect sales and/or use tax at the actual date of invoicing. If your
organization is tax exempt or pays state taxes directly, then prior to invoicing, your organization must provide Esri with a copy of a current
tax exemption certificate issued by your state's taxing authority for the given jurisdiction.

Esri may charge a fee to cover expenses related to any customer requirement to use a proprietary vendor management, procurement, or
invoice program.

To expedite your order, please reference your customer number and this quotation number on your purchase order.
Page 13 of 204
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o 380 New York Street

® Redlands, CA 92373 QUOtatIOn
Phone: + 190936928572857 Page 2

Fax #: 909-307-3083

Date: 05/01/2024 Quotation No: 26210017 Customer No: 635910
ltem Qty Material# Unit Price Extended Price

Renew online by using a credit card, purchase order, or by requesting an invoice at
https://www .esri.com/en-us/quote-order/renew.

If there are any changes required to your quotation please respond to this email and indicate any changes in your invoice
authorization.

If you choose to discontinue your support, you will become ineligible for support benefits and services. All maintenance fees
from the date of discontinuation will be due and payable if you decide to reactivate your support coverage at a later date.

The items on this quotation are subject to and governed by the terms of this quotation, the most current product specific
scope of use document found at
http://assets.esri.com/content/dam/esrisites/media/legal/product-specific-terms-of-use/e300.pdf , and your applicable
signed agreement with Esri. If no such agreement covers any item quoted, then Esri's standard terms and conditions found
at http://assets.esri.com/content/dam/esrisites/media/legal/ma-full/ma-full.pdf apply to your purchase of that item. Federal
government entities and government prime contractors authorized under FAR 51.1 may purchase under the terms of Esri's
GSA Federal Supply Schedule. Supplemental terms and conditions found at

http://www .esri.com/en-us/legal/terms/state-supplemental apply to some state and local government purchases. All terms
of this quotation will be incorporated into and become part of any additional agreement regarding Esri's offerings.
Acceptance of this quotation is limited to the terms of this quotation. Esri objects to and expressly rejects any different or
additional terms contained in any purchase order, offer, or confirmation sent to or to be sent by buyer. Unless prohibited by
law, the quotation information is confidential and may not be copied or released other than for the express purpose of
system selection and purchase/license. The information may not be given to outside parties or used for any other purpose
without consent from Esri. Delivery is FOB Origin.

In order to expedite processing, please reference the quotation number and any/all applicable Esri contract number(s) (e.g.
MPA, EA, GSA, BPA) on your ordering document.

uUsD plus sales tax, if applicable.

Please check one of the following:
| agree to pay any applicable sales tax.

| am tax exempt. Please contact me if Esri does not have my current exempt information on file.

Signature of Authorized Representative Date

Name (Please Print) Title

Page 14 of 204
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STATE HISTORICAL SOCIETY HISTORY FOR fw&u’ow.

OF NORTH DAKOTA

May 9, 2024

Michael Gunsch
Houston Engineering Inc.

ND SHPO Ref.: 21-6022 Sibley Island Flood Control in portions of Burleigh County, North
Dakota

Dear Michael,

We reviewed ND SHPO Ref.: 21-6022 Sibley Island Flood Control in portions of Burleigh County,
North Dakota, the Sibley Island Flood Control Project Preliminary Engineering Report
as submitted to our office on April 17, 2024.

Thank you for sending the Sibley Island Flood Control Project Preliminary Engineering Report.
We note the report includes our recommendation from 2021 for a cultural resources survey. We
continue to recommend a Class Il survey for this project due to the high potential for cultural
resources in the vicinity. The Class Il survey must follow the “North Dakota SHPO Guidelines
Manual for Cultural Resource Inventory Projects,” available at
https://www.history.nd.gov/hp/hpforms.html. We look forward to continued consultation on
this project.

Thank you for the opportunity to review this project and we look forward to reading the report.
Please include the ND SHPO Reference number listed above in any future correspondence for
this project. If you have any questions please contact Andrew Robinson, State Archaeologist at
(701) 328-3575 or andrewrobinson@nd.gov or Margie Patton, Research Archaeologist at (701)
328-3576 or mmpatton@nd.gov.

Sincerely,

o= William D. Peterson PhD
State Historic Preservation Officer
(North Dakota)

¢C09-1¢

North Dakota Heritage Center & State Museum

612 East Boulevard Avenue 701.328.2666 history.Bd.go1\/5 04
Bismarck, ND 58505-0830 histsoc@nd.gov statggwé%?mhgo &5V


https://www.history.nd.gov/hp/hpforms.html
mailto:andrewrobinson@nd.gov

Change Order

No. 2 FINAL
Date of Issuance: 6/4/2024 Effective Date: 6/4/2024
Project: Hogue Island Bank Stabilization |Owner: Burleigh County Water Owner's Contract No.:
Project Resource District
Contract: Date of Contract: 11/1/2023
Contractor: Bohlman Trenching Service, Inc. Engineer's Project No.: 6025-0021/0032
The Contract Documents are modified as follows upon execution of this Change Order:
Description:
Item #13 — Response Mobilization Delete 1 at $1,500.00/EA for a DEDUCT of $1,500.00
Attachments (list documents supporting change):
CHANGE IN CONTRACT PRICE: CHANGE IN CONTRACT TIMES:
Original Contract Price: Original Contract Times: [ | Working days [ | Calendar days
Substantial completion (days or date): May 31, 2024
$479,499.50 Ready for final payment (days or date): June 15, 2024
[Increase] [Peerease] from previously [Increase]| [Decrease] from previously approved Change Orders
approved Change Orders No. N/A to No.: No. N/A to No. N/A:
Substantial completion (days):
$79,561.70 Ready for final payment (days):
Contract Price prior to this Change Order: Contract Times prior to this Change Order:
Substantial completion (days or date): May 31, 2024
$559,061.20 Ready for final payment (days or date): June 15, 2024
[fnerease] [Decrease] of this Change Order: [Increase] [Peerease] of this Change Order:
Substantial completion (days or date): 0 Days
$1,500.00 Ready for final payment (days or date): 0 Days

Contract Price incorporating this Change Order: Contract Times with all approved Change Orders:
Substantial completion (days or date): May 15, 2024

$557,561.20 3 Ready for final payment (days or date): June 15, 2024
x=7,
RECO }VT}N% /( f ACCEPTED: ACCEPTED:
i 27}" A ’9 - By: By:
Engineer (Authorized Signature) Owner (Authorized Signature) Contractor (Authorized Signature)
Date: 6/4/2024 Date: Date:

Approved by Funding Agency (if applicable):
Date:

EJCDC C-941 Change Order
Prepared by the Engineers Joint Contract Documents Committee and endorsed by the Construction Specifications Institute.
Page 1of1 Page 16 of 204
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Contractor's Application for Payment No. ] 3 FINAL
Application Period: 174124 t0 6/4/24 Application Date: 6/4/2024
To (Owner): From (Contractor): Via (Engineer):
Burleigh County Water Resource District Bohlman Trenching, Inc. Houston Engineering
Project: Contract:
Hogue Island Bank Stabilization
Owner's Contract No.: Contractor's Project No.: Engineer's Project No.: 6025-0021/6025-0032
Application For Payment
Change Order Summary
Approved Change Orders 1. ORIGINAL CONTRACT PRICE $ $479,499.50
Number Additions Deductions 2. Net change by Change Orders. $ $78,061.70
1 $79,561.70 3. Current Contract Price (Line 1+ 2) $  $557,561.20
2 -$1,500.00 4. TOTAL COMPLETED AND STORED TO DATE
(Column F on Progress Estimate) $ $557,561.20
5. RETAINAGE:
a. X $557.561.20 Work Completed.......... s
b. X Stored Material............ s
c. Total Retainage (Line 5a + Line 5b) S
6. AMOUNT ELIGIBLE TO DATE (Line 4 - Line 5c).. . $557,561.20
TOTALS $79,561.70 -$1,500.00 7. LESS PREVIOUS PAYMENTS (Line 6 from prior Application)........ $  $541,460.98
NET CHANGE BY $78,061.70 8. AMOUNT DUE THIS APPLICATION. $ $16,100.22
CHANGE ORDERS 9. BALANCE TO FINISH, PLUS RETAINAGE
(Column G on Progress Estimate + Line 5 above)...cccceeccsecccccnscecnanans $

Contractor's Certification
s 16,100.22

The undersigned Contractor certifies that to the best of its knowledge: (1) all previous progress Payment of:
payments received from Owner on account of Work done under the Contract have been applied on (Line 8 or o

account to discharge Contractor's legitimate obligations incurred in connection with Work covered by 2
prior Applications for Payment; (2) title of all Work, materials and equipment incorporated in said Work ﬂ / /’/
is recommended by:

ch explanation of the other amount)

| )i—"" (()./7//&-27'

or otherwise listed in or covered by this Application for Payment will pass to Owner at time of payment =
(Engineer) (Date)

free and clear of all Liens, security interests and encumbrances (except such as are covered by a Bond
acceptable to Owner indemnifying Owner against any such Liens, security interest or encumbrances);
and (3) all Work covered by this Application for Payment is in accordance with the Contract Documents

and is not defective. Payment of: $
(Line 8 or other - attach explanation of the other amount)
is approved by:
(Owner) (Date)
By: Date: Approved by:
Funding Agency (if applicable) (Date)

Endorsed by the Construction Specifications Institute.

EJCDC C-620 Contractor's Application for Payment
© 2007 National Society of Professional Engineers for EJCDC. All rights reserved. Page 17 of 204
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Progress Estimate Contractor's Application

For (contract): Application Number: 3 FINAL
Application Period: Application Date:
A B Work Completed E F G
Item C D Materials Presently Total Completed % Balance to Finish
Specification Sectio Description Scheduled Value From Previous Application This Period Stored (not in C or D) and Stored to Date ® B-F
No. (C+D) (C+D+E) B
Contract Bond $4.900.00 $4,900.00 $4,900.00 100.0%
Mobilization $15,000.00 $15,000.00 $15,000.00 100.0%
Clearing and Grubbing (Structures) $12,150.00 $12,150.00 $12,150.00 100.0%
Riprap D50 24" $160,852.80 $160,852.80 $160,852.80 100.0%
Gravel Void Fill $5,300.00 $5,300.00 $5,300.00 100.0%
Import Topsoil $1,020.00 $1,020.00 $1,020.00 100.0%
Seeding & Mulching Class I $1.800.00 $1,800.00 $1,800.00 100.0%
Alternate #1
Clearing and Grubbing (Residential) $26,225.00 $26,225.00 $26,225.00 100.0%
Geotextile Fabric $8,626.00 $8,626.00 $8,626.00 100.0%
Riprap D50 24" $311,987.40 $311,987.40 $311,987.40 100.0%
Import Topsoil $6,900.00 $6,900.00 $6,900.00 100.0%
Seeding & Mulching Class IT $2,800.00 $2,800.00 $2,800.00 100.0%

Response Mobilization

Totals $557,561.20 $552,961.20 $4,600.00 $557.561.20

EJICDC C-620 Contractor's Application for Payment
© 2007 National Society of Professional Engineers for EJCDC. All rights reserved. Page 18 of 204
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Progress Estimate

Contractor's Application

#3 FINAL

For (contract):

Application Number: 3

Application Period: Application Date:
A B C D E F
Item Estimated . Total Completed % Balance to Finish
] _, Bid Quantity | UnitPrice | Bid Value Quantity Value Materials Presently | 4qioreatoDate|  (F) B-F)
Bid Item No, Description Installed Stored (not in C) (D+E) B
Contract Bond 1 $4,900.00 $4.900.00 1 $4,900.00 $4,900.00 100.0%
Mobilization 1 $15,000.00 $15,000.00 1 $15,000.00 $15,000.00 100.0%
Clearing and Grubbing (Structures) 1 $12,150.00 $12,150.00 1 $12,150.00 $12.150.00 100.0%
Riprap D50 24" 2010.66 $80.00 $160,852.80 2010.66 $160,852.80 $160.852.80 100.0%
Gravel Void Fill 20 $265.00 $5,300.00 20 $5,300.00 $5,300.00 100.0%
Import Topsoil 34 $30.00 $1,020.00 34 $1,020.00 $1,020.00 100.0%
Seeding & Mulching Class IT 0.09 $20,000.00 $1,800.00 0.09 $1,800.00 $1,800.00 100.0%
Altemnate #1

Clearing and Grubbing (Residential) 1 $26,225.00 $26,225.00 1 $26,225.00 $26,225.00 100.0%
Geotextile Fabric 1816 $4.75 $8,626.00 1816 $8,626.00 $8,626.00 100.0%
Riprap D50 24" 3670.44 $85.00 $311.987.40 3670.44 $311,987.40 $311.987.40 100.0%
Import Topsoil 230 $30.00 $6,900.00 230 $6,900.00 $6,900.00 100.0%
Seeding & Mulching Class II 0.56 $5,000.00 $2,800.00 0.56 $2.800.00 $2,800.00 100.0%
Response Mobilization $1,500.00

Totals

$557,561.20

$557,561.20

$557,561.20 100.0%

EJCDC C-620 Contracter's Application for Payment

© 2007 National Society of Professional Engineers for EJCDC. All rights reserved.

Page 3 of 4
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Stored Material Summary Contractor's Application

For (contract): Application Number:
Application Period: Application Date:
A B C D E F G
Shop Drawin Stored Previously Stored this Month Incorporated in Work Materials Remaining
Invoice No. Tranimittal Ni Materials Description Date Amount Amount Subtotal Date Amount in Storage (3$)
' (Month/Year) $ &3] (Month/Year) €3] (D+E-F)
Totals

EJCDC C-620 Contractor's Application for Payment
© 2007 National Society of Professional Engineers for EJCDC. All rights reserved.
Page 4 of 4
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Burleigh County Stormwater
Management Plan Review

SUBDIVISION: Summit Point First Subdivision

Location: Part of Auditor’s Lot 2 of Auditor’s Lot 35C of the NW
Vi, all of Lot 35B of the SW Y4, Part of Lot 35A of the NW
Vi, Part of the NE Y, Part of Tract D of the SE %4 and Part
of Lot B1 of Lot B of Auditor’s Lots 1 & 2 of the SE
of Section 35, Part of Auditor’s Lot “B” of the NW Y4 of
Section 36, and Part of Auditor’s Lot “A” of the SW %4 of
Section 36, Township 140 North, Range 81 West

Engineer: Toman Engineering Company

DATE: May 20, 2024

Burleigh County Highway Department:

Storm Water Management Plan (Casey Einrem)

1. All Burleigh County comments have been addressed and the Storm Water Management
Plan as submitted on May 20, 2024 (The second one of the day with drawing
corrections) is approved.

Application to the Burleigh County Water Resource District (BCWRD) may move
forward for the consideration of the permit to work in the NDDOT Right-of-Way. The
NDDOT may have comments and considerations remaining for the portion within
North Dakota Right-of-Way.

Page 21 of 204
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REQUEST FOR DRAINAGE ON HIGHWAY RIGHT OF WAY

North Dakota Department of Transportation, Maintenance

Highway & Mile Posts

SFN 50909 (11-2017)
1 8 0 4 8 8 ; 6

District 0 1
Number

Name of Person Requesting Permit (Applicant) Date

SP Developers, LLC 5/21/2024

Address City State ZIP Code

555 Highway 1804 NE Bismarck ND 58503

Telephone Number Email Address

701-220-4124 cam@knutsonteam.com

LOCATION OF PROPOSED WORK (to be completed by the applicant)

Size of Drainage Area in Total Acres | Water Resource District

1,130 Burleigh County

County Section Township Range

Burleigh 35 140N 81W

Description of proposed work

Construction of Everest Drive approach with Highway 1804. The work involves ditch cleaning, placing of compacted fill, and the
salvage and reinstallation of an existing 18-inch RCP culvert with new RCP culvert extensions. See attached drawing for detail.

WETLAND REVIEW (to be completed by the applicant)

[ Yes No

by the proposed project.

This application is for the single purpose of cleaning a ditch to its original design evaluation and will not require a wetlands review:

If you answered no to the above, the applicant is required to work with the National Resources Conservation Service and, if
necessary, the Corps of Engineers, US Fish and Wildlife and North Dakota Game and Fish, to ensure no wetlands are impacted

Wetland impacted: [ ] Yes No
APPLICANT:
Name (Type or Pring Title
Cameron Knutson, President
Signature Date { /
----- - 21/ 2024

TQBEC’OMPLu D BY THE WATER RESOURCE DISTRICT AND NDDOT

Received by Water Resource District:

Approved by Water Resource District:

Action Required by Water Resource District - Please note: The signature receiving or approving the Water Resource Districts
Action should be by a representative of the Water Resource District given the authority to sign.

Approved by ND Department of
Transportation

Signature Signature Signature
Name (Type or Print) Name (Type or Print) Name (Type or Print)
Date Date Date

Work shall be completed by:

Date

Original to District File, Copy to Applicant

See Specifications on Back

Page 22 of 204
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SFN 50909 (11-2017)
Page 2 of 3

Request for Drainage on Highway Right of Way Specifications

Landowners Request for Drainage on Highway Right of Way must be reviewed or approved by the Water
Resource District.

Written confirmation from the Natural Resources Conservation Service and, if necessary, the Corps of Engineers,
US Fish and Wildlife and North Dakota Game and Fish, is required to verify there are no wetland impacts. Written
confirmation shall be submitted with SFN 50909.

Requirements for Projects involving Ditch Maintenance:

1. When the drainage work involves ditch cleaning, ditch elevations should be re-established to the
original grade line to match the existing invert culvert elevations.

2. Disturbed areas shall be left in a neat appearing condition. The existing in slope and back slopes shall be
maintained.

3. All disturbed areas shall be re-seeded. Measures shall be taken to prevent erosion from occurring.

4. All work and associated costs are the responsibility of the applicant.

5. The applicant is responsible for obtaining all utility locates prior to beginning any work within the
highway right of way.

6. Effective November 24, 2008, the applicant shall be required to wear an ANSI/ISEA 107-2004 Class |
high visibility garment while within the highway right-of-way as per the requirements of 23 CFR 634.

7. Drainage work shall be conducted so as to ensure the safety of the public as well as the people who are
working at the site.

8. The highway access control fence may be temporarily relocated during ditch cleaning. The fence shall be
replaced in its existing location and restored to its original condition or better.

Requirements for Projects other than Ditch Maintenance:

Requests for lowering ditch grades or culverts, adding culverts or increasing culvert sizes, installing berms or
ditch blocks or changes in the size of the drainage area, the following information will be required:

1. A hydraulic analysis shall be performed and approved by a Registered Engineer in the state of North
Dakota. The hydraulic analysis shall show size of drainage area, discharges for 10, 25, 50 and 100 year
peak flows, depth of flow for peak flows and headwater elevations for peak flows. All peak flows shall be
calculated using the USGS Method (Techniques for Estimating Peak-Flow Frequency Relations for North
Dakota Streams) for rural areas or Rational Method for urban areas for existing and proposed conditions.
Upstream and downstream impacts need to be identified.

2. A Set of Construction drawings approved by a Registered Engineer in the state of North Dakota shall be
submitted showing existing and proposed ditch and culvert elevations. Cross section drawings will be
required for ditches, approaches, berms and ditch blocks.

3 If the request is approved by the District Engineer, a NDDOT Drainage Permit will be required to
perform the work.

Redquirements for Field Drain Tile and Pumping Adjacent to State or Interstate Roadways:

See Attachment A. Attachment A is needed when processing requests for field drain tile and pumping only. It
does not need to be attached for standard day to day drainage requests.
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STORM WATER MANAGEMENT
DESIGN REPORT

Prepared by: Toman Engineering Company
May 20, 2024
TECO # 4468B
Submitted to: Burleigh County, ND
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SUMMIT POINT FIRST SUBDIVISION
Storm Water Management Plan

EXISTING SITE PLAN

Applicant:
SP Developers, LLC
555 Highway 1804 NE
Bismarck, North Dakota 58503

Contact Person:
Toman Engineering Company
Attn: David Thompson
501 1st Street Northwest
Mandan, ND 58554
Phone: (701) 663-6483

Site Location:

The Summit Point First Subdivision site is part of Auditor’s Lot 2 of
Auditor’s Lot 35C of the NW1/4, all of Lot 35B of the SW1/4, part of Lot
35A of the NW1/4, part of the NE1/4, part of Tract D of the SE1/4 and part of
Lot B1 of Lot B of Auditor’s Lots 1 & 2 of the SE1/4 of Section 35, part of
Auditor’s Lot B of the NW1/4 of Section 36, and part of Auditor’s Lot A of
the SW1/4 of Section 36, T140N, R81W, Riverview Township, Burleigh
County, North Dakota as shown on Sheets 1 and 9.

Existing Topography Map:

The existing topography map shown on Sheet 2 was taken from a topography
survey prepared by Toman Engineering.

Watershed Map:

The project site is located on an unnamed watershed that drain towards Burnt
Creek and westward towards the Missouri River.

Stream Delineation, Public Waters, Wetlands, and their Description:

The project site is located near Burnt Creek and an unnamed tributary to Burnt
Creek and the Missouri River. Sheet 3 shows the NWI map for the area.
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Existing Storm Water Facilities:

The existing storm water facilities in the project area consist of road ditches,
ditches, road culverts and approach culverts along existing roads in the area.

Soil Types:

NRCS soils data was utilized for the area shown on Sheets 4 and 5 indicating
the soil type is silty loam. The major soil classification in this area is a
Mandan-Linton which the “Hydrology Manual for North Dakota” classifies as
“B” soils. For the purpose of this analysis, a “B” soil classification was used.
The erosion potential for these types of soils is 1.9 mm/yr.

Soil borings were also done for construction purposes. It appears that the soil
strata are topsoil followed by lean clay, fat clay, and silty sands. These soils
were analyzed for construction materials and found to be suitable for
construction of roads, diversion ditches and embankments.

Current Vegetative Cover:

The project site is currently undeveloped and considered to be pasture in fair
condition.

Current Land Use:

The current use of the plat area is 127.36 acres of undeveloped land
consisting of pasture in fair condition.

100-year Floodplain, Flood-fringes, and Floodways:

The extreme southerly tips of Lots 10-16 of Block 8 in Summit Point e
Subdivision along Spruce Creek Road are located within the Burnt Creek
floodway and floodplain.

CONSTRUCTION SITE PLAN

Location and Dimension of Proposed Land Disturbing Activities and
Phasing or Schedule of those Activities:

Construction activities that are expected to take place within the 127.36 acres
of the plat area will consist of residential construction along with associated
road construction. Presently, 111.61 acres will become residential area with
69.25 acres of disturbed area of which 15.75 acres will be roads. Construction
is expected to start as soon as possible in 2022 and be completed in the
summer of 2024.
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Approximate Location of all Temporary Soil or Dirt Stockpile Areas:

Temporary stockpile locations will be within the project limits as needed.
Stockpiles will be relocated as construction proceeds through the area and will
be protected by silt fence or other appropriate wind or water erosion control
measures.

Location and Description of Construction Site Erosion Control Measures:

The project area is classified as a large construction site (greater than 5 acres)
by the North Dakota Department of Environmental Quality. Best management
practices shall be used to control erosion as necessary during construction.
These practices include, but are not limited to, retention ponds, silt fence,
straw bales, wattles and vegetative strips. Temporary seeding will also be
used to control erosion.

Schedule of Anticipated Start and Completion Dates:

Construction is expected to start as soon as possible and be completed in the
summer of 2024.

Provisions for Maintaining the Construction Site Erosion Control
Measures Prior to, During, and After Construction:

Prior to construction, implementation of erosion and sediment control
measures will be discussed with the contractor. Inspection and maintenance
measures will also be discussed. Control measures will be implemented prior
to construction and adjusted as needed once construction is underway.

During construction, control measures will be monitored and adjusted or
added to as necessary to prevent and contain erosion on site. It is intended
that the best management practice will be used to accomplish this task and
includes but is not limited to the use of retention ponds, silt fence, straw bales,
wattles, rock checks, and temporary seeding. Once in place, control facilities
will be inspected regularly and documented. Sediment will be removed as
needed and maintenance performed as required to control erosion and
sediment on the site during construction.

After construction has been completed, erosion and sediment control measures
shall remain in place until all landscaping and seeding has been completed.
Erosion control measures will be kept in place as long as the potential for
erosion exists. Removal of protection measures will be done only after all
development has been completed and the site has been stabilized.
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PLAN OF FINAL SITE CONDITIONS

Final Grading Plan, Showing Relationship to Existing Conditions:
The grading plan for the project site is shown on Sheet 6. The area will be
graded so that roads and residential buildings can be constructed. Runoff will

continue to flow in the same direction as existing conditions except for runoff
diverted by roads.

Proposed Landscape Plan:

Once construction is complete, finished grade cover shall consist of buildings,
driveways, grass, landscaping and paved roads.

Drainage Plan for Developed Site:

Drainage for the property is shown on Sheet 6A. Drainage for the area will
consist of road ditches with culverts, diversion ditches, detention pond areas,
and rock dams.

Proposed Structure Size:

Various building sizes will be constructed on the different residential lots.
Proposed Areas to be Surfaced:

Existing area of impervious ground: 0.0 acres

Proposed area of impervious ground Summit Point 1%t Subdivision: 13.7 acres

STORMWATER MANAGEMENT PLAN REPORT

Pre- and Post-Development Hydrology and Hydraulic Analysis:

The Existing Conditions Summit Point 1% Subdivision of the undeveloped
watershed areas was compared to the Proposed Conditions Summit Point 1=
Subdivision (Phase 1). The Existing Condition Watershed areas which
contribute to Summit Point 1%t Subdivision (Phase 1) watersheds are shown on
Sheet 2. The Proposed Conditions Summit Point 1% Subdivision (Phase 1)
watersheds are shown on Sheets 6A-6E. '

Hydrology developed for the Stormwater Management Plan involved
analyzing the effects of the peak runoff from the 2 year-24 hour (2.06 inches),

Page 31 of 204
BCWRD June 2024



10 year-24 hour (3.11 inches), 15 year-24 hour (3.34 inches), 25 year-24 hour
(3.93 inches) and the 100 year-24 hour (5.29 inches) on the Existing and
Phase 1 conditions. The 15 year-24-hour rain event was used to size road
culverts within the plat area to meet North Dakota Stream Crossing Standards.

EXISTING CONDITION WATERSHED ANALYSIS

Existing Condition Summit Point 1%t Subdivision (Phase 1) Watersheds

The total contributing watershed areas for the Existing Condition watersheds
is shown on Sheet 2. Seven watershed areas were identified. Point of Analysis
(POA) locations are shown on Sheet 2.

HydroCad software was used to develop the peak runoff amounts for the
Storm Water Management Plan. Table 1 shows the area, CN number, and time
of concentration used for each watershed area.

Table 1
Existing Condition Watershed Information

Watershed Acres CN TOC(min)
WS#1(POA 1) 951.79 69 See WS#1
WS#2(POA 2) 29.37 69 7
WS#3(POA 3) 226.38 69 77
WS#4(POA 4) 27.40 69 5
WS#5(POA 5) 38.63 69 30
WS#6(POA 6) 20.46 69 21
WS#7(POA 7) 116.47 70 81

Watershed #1 (POA 1) Existing Condition

Plan Acres CN TOC(min)
WS#1

-WS#1PRE 21.48 69 11
-WS#DP7 173.34 69 147
-WS#DPS8 757.993 69 196

Watershed #1 is located in the western portion of the project area. This
watershed contains all areas that currently flow to the location of Highway
1804 Culvert 1 as shown on Sheet 2. Watershed #1 is made up of three
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watersheds labeled WS#1PRE, WSDP7, and WSDP8. Watershed WSDP8
flows through existing Detention Pond 8 before flowing to existing Detention
Pond 7. Watershed WSDP7 combines with flows from Detention Pond 8 and
flows to Detention Pond 7. WS#DP9 drains to Detention Pond 9 and through
Road Culvert 1 (RC 1) in the existing driveway. The downstream flow from
RC 1is POA #7. Outlet flows from Detention Ponds 7 and 9 combine with
runoff from WS#1PRE, from which the peak runoff at POA #1 is determined.
Runoff from POA 1 combines with runoff from POA #7 before draining to the
4 48-inch culverts at Highway 1804.

Table 2 shows the peak flows generated by Watershed #1.

Table 2
Watershed #1 Peak Flows Existing Condition
Existing
QPeak
Event (cfs)
2-year 7.67
10-year 73.02
15-year 95.69
25-year 149.03
100-year 311.06

Watershed #2 (POA 2) Existing Conditions

Plan Acres CN TOC
WS#H2A 28.76 69 7
WS#2B 0.61 84 5

Watershed #2 is located directly east of Watershed #5 and is 29.37 total acres.
Runoff drains south to an existing depression area before overflowing to an
existing culvert under Blue Spruce Road. This culvert is identified as Road
Culvert 8 on Sheet 2 and is an existing 15-inch culvert, 44 feet in length, with
an invert elevation of 1729.67, an outlet elevation of 1729.50, and a road top
elevation of 1734. Watershed #2A flows into the depression area and
Watershed #2B is the road ditch area between the depression area and Road
Culvert 8.

Table 3 shows the result of the analysis done for Watershed #2 and Road
Culvert 8.
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Table 3
Watershed #2 Existing Conditions

WSH2A WS#2B

QPeak QPeak Culvert Peak Vel
Event (cfs) (cfs) (cfs) (fps)
2-year 8.18 .89 .89 1.89
10-year 34.00 1.81 1.81 2.36
15-year 40.78 2.02 2.02 2.45
25-year 59.43 257 2.57 2.63
100-year 107.41 3.85 6.77 5.51

Watershed #3 (POA 3) Existing Conditions

Plan Acres CN TOC
WS #3A 27.10 73 17
WS #3B 199.29 69 77

Watershed #3 is located at the eastern end of the project site with the
watershed area being 226.38 acres. Runoff from Watershed #3B uses various
drainageways to reach an existing stock pond which does not have an outlet
pipe but has an emergency spillway at elevation 1740. From the existing
stock pond, this runoff combines with runoff from Watershed #3A to continue
west to two existing 36-inch diameter culverts labeled as Road Culvert 15 on
Sheet 2. These culverts have invert elevations of 1721.52 with outlet
elevations of 1721.10 and 1720.85 and a road top elevation of 1728.

Existing Stock Pond
Elevation Square Feet
1736 995

1738 13,578
1740 29,318
1742 87,389

Table 4 shows the results of the analyses done for Watersheds #3B and the
existing stock pond.
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Table 4
Watershed #3B/Existing Stock Pond

WSH#3B Stock Pond

QPeak QPeak Res Vel
Event In(cfs) Out(cfs) Elev (fps)
2-year 12.45 5.87 1740.20 1.44
10-year 53.35 48.65 1740.76 2.78
15-year 65.06 60.55 1740.87 2.96
25-year 98.05 93.61 1741.13 3.35
100-year 184.91 - 180.51 1741.65 3.89

Table 4A shows the results of the analyses done for Watersheds #3A and
Road Culvert 15.

Table 4A
Watershed #3A/Road Culvert 15

WS #3A RC15 RC 15 RC 15

QPeak QPeak QPeak Res Vel
Event (cfs) In(cfs) Out(cfs) Elev (fps)
2-year 8.72 8.72 8.09 1722.49 2.80/3.28
10-year  28.66 51.53 50.70 1724.19 4.80/5.33
15-year  33.74 63.94 62.58 1724.60 5.10/5.61
25-year  47.57 98.33 91.52 1726.18 6.29/6.66
100-year 82.45 188.43 188.14%* 1728.30 8.94/9.20

*_59.87 cfs of this flow overtops the road. Velocity is 1.77 fps.

Watershed #4 (POA 4) Existing Conditions

Plan Acres CN TOC
WS #4 27.4 69 5

Watershed #4 is located in the southern portion of the project area. The entire
area is undeveloped and flows southward towards Burnt Creek. There are
various channels which convey runoff to the south

Table 5 shows the peak flows generated by Watershed #4.
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Table 5
Watershed #4 Existing Condition

QPeak
Event (cfs)
2-year 8.78
10-year 35.36
15-year 42.30
25-year 61.40

100-year 110.46

Watershed #5 (POA 5) Existing Conditions

Plan Acres CN TOC
WS #5 38.63 69 30

Watershed #5 is located in the southern portion of the project area just west of
Watershed #2. The entire area is undeveloped and flows southward towards
the north road ditch along Blue Spruce Road. Flows travel through 2-36”
culverts identified as Highway 1804 Culvert 3 then to the Missouri River.

Table 6 shows the peak flows generated by Watershed #5.

Table 6
Watershed #5 Existing Condition
QPeak

Event (cfs)

2-year 4.43

10-year 20.56
15-year 25.06
25-year . 37.67

100-year 70.81

Watershed #6 (POA 6) Existing Conditions

Plan Acres CN TOC
WS #6 20.46 69 21
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Watershed #6 is located in the western portion of the project area just east of
Highway 1804. The entire area is undeveloped and flows southwest towards
Highway 1804 Culvert 2. Runoff then flows to the Missouri River.

Table 7 shows the peak flows generated by Watershed #6.

Table 7
Watershed #6 Existing Condition

QPeak
Event (cfs)
2-year 3.01
10-year 13.97
15-year 16.99
25-year 25.57

100-year 47.15

Watershed #7 (POA 7) Existing Condition

Plan Acres CN TOC(min)
WSDP9 116.47 70 81

Watershed #7 is located in the western portion of the project area. This
watershed contains all areas that currently flow to the location of the existing
Road Culvert 1 or Point of Analysis (POA) #7 as shown on Sheet 2.
Watershed #WSDP9 is made up of one watershed labeled WSDP9. This
watershed flows through existing Detention Pond 9 before flowing across
Highway 1804 to the west or to the four 48-inch culverts at Highway 1804
(Highway Culverts 1).

Table 8 shows the peak flows generated by Watershed #7.

Table 8
Watershed WSDP9 Peak Flows Existing Condition

Existing

QPeak
Event (cfs)
2-year 8.30
10-year 32.60
15-year 39.30
25-year 58.28*
100-year 108.12%*

10
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*.11.64 cfs flow over Highway 1804 and flows west. Velocity is

.82 fps.
#%_87.05 cfs flow over Highway 1804 and flows west. Velocity is

1.63 fps.

EXISTING CONDITION WATERSHED SUMMARY

Table 9 shows a summary of the peak runoff produced for each Watershed for
the Existing Condition. Runoff from Watershed 2 will pass through Road
Culvert 8 while runoff from Watershed 3 will pass through Road Culvert 15
as shown on Sheet 2. A total of the pre development runoff rates for each of
the existing conditions is also shown in this table.

Table 9
Watershed Summary

Summary Watersheds Existing Conditions

Q PEAKS (cfs)
WS/POA 2YR 10YR 15YR 25YR 100YR
7.67 73.02 95.69  149.04 311.06
.89 1.81 2.02 2.57  6.77
8.09 50.70 62.58 9152 188.14
8.78 35.36 4230  61.40 110.46
4.43 20.56 25.06  37.67 70.81
3.01 13.97 1699 2537 47.15
7(TOTAL) 8.30 32.60 39.30 5828 108.12
7(RCYONLY)  4.99 12.85 14.21 16.61* 17.01%*
*_Total flow is 58.28 cfs of which 11.64 cfs flows over Highway 1804 and
flows west. Velocity is .82 fps.
#%_Total flow is 108.12 cfs of which 87.05 cfs flows over Highway 1804 and
flows west. Velocity is 1.63 1ps.

AN N AW

PROPOSED CONDITION WATERSHED ANALYSIS

Phase 1 Watershed Proposed Conditions

Phase 1 Watershed Proposed Condition areas are comprised of 26 watersheds
as shown on Sheets 6A-6E. HydroCad software was used to develop the peak
runoff amounts for the Storm Water Management Plan. Table 10 shows the
acreage, CN number, and time of concentration (TOC) used for each
watershed area.

Road culverts associated with these subdivisions are addressed in the Road
Culvert section on page 27 of this report.

11
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Table 10
Phase 1 Watershed Proposed Condition Information

Watershed Acres CN TOC(min)
WS A 5.38 68 12
WS B 1.37 76 5
WS C 4.9 73 7
WS D 24.85 71 46
WS E 3.24 76 30
WS F 2.49 67 5
WS FA 15.32 67 21
WS G 28.25 69 42
WS H 11.48 71 34
WS 1 0.66 79 8
WSJ 7.0 72 11
WS K 17.82 69 37
WS KA .80 77 11
WS KB 1.10 78 8
WS L 1.5 71 26
WS M 1725 69 81
WS N 9.00 66 11
WS O 3.85 68 17
WS P 2.3 74 5
WS Q 3.51 71 24
WSR 4.72 74 27
WS S 1.40 76 22
WS T 20.84 68 7
WS U 10.00 70 8
WSV 2.33 61 5
WS W 13.48 65 32
Watershed A

Plan Acres CN TOC
Phase 1 5.38 68 12

Watershed A is located in the western portion of the project areas shown on
Sheet 6B. Runoff from this watershed will flow towards the existing
drainageway/pond area flowing to proposed Road Culvert 2. WS B will flow
along the south road ditch of Estancia Drive where it will turn to the
southwest towards Road Culvert 3A and enter the same area as WS A. Runoff
from WS C will carry runoff from WS D and G through Road Culvert 5 along
the north road ditch of Estancia Drive east of Everest Drive and WS H
through Road Culvert 9 to Detention Pond 1 then Road Culvert 5 through
Road Culvert 4 along the north side of Estancia Drive and then eventually

12
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Road Culvert 3A where it will also join runoff from WS A. Runoff from WS
E will flow along the southern road ditch of Estancia east of Everest Drive.
Additional runoff will come from WS G and H through Road Culvert 6
located just west of the intersection of Estancia Drive and Olympus Drive.
This runoff will flow down the eastern side of Everest Drive until it reaches
Road Culvert 3B where it will join runoff from WS A at Road Culvert 2.

Table 11 shows the peak flows generated by these watersheds for Phase 1
proposed conditions.

Table 11
Watershed A Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 0.94
10-year 4.69
15-year 5.71
25-year 8.52

100-year 1593

Watershed B
Plan Acres CN TOC
Phase 1 1.37 76 5

Watershed B is located in the western portion of the project areas shown on
Sheets 6B. The entire area will flow southeast towards the south road ditch
along the proposed Estancia Drive. Once runoff enters the road ditch of
Estancia Drive it will flow eastward to the ditch along the west side of Everest
Drive until it reaches Road Culvert 3A (see Sheets 6B). Table 12 shows the
peak flows generated by this watershed for Phase 1 proposed conditions.
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Table 12
Watershed B Proposed Conditions Runoff

Phase 1
QPeak

Event (cfs)

2-year 1.06

10-year 2.75

15-year 3.16

25-year 4.24

100-year 6.89
Watershed C
Plan Acres CN TOC
Phase 1 4.9 73 7

Watershed C is located in the western portion of the project areas shown on
Sheet 6B. The entire area will flow southward towards the road ditch along
the northern side of Estancia Drive. Once runoff enters the road ditch it will
flow eastward to Road Culvert 4. This culvert is located along the west side
of Everest Drive and flows towards Road Culvert 3A (see Sheet 6B). Table
13 shows the peak flows generated by this watershed for Phase 1 proposed
conditions.

Table 13
Watershed C Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 2.49
10-year 7.61
15-year 8.89
25-year 1231

100-year 21.08

Watershed D
Plan Acres CN TOC
Phase 1 24.85 71 46
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Watershed D is located in the western portion of the project areas shown on
Sheet 6B. The entire area will flow southward towards the north road ditch
along Estancia Drive. Once runoff enters the road ditch it will flow westward
to proposed Road Culvert 5. This culvert is located under Everest Drive and
transfers runoff to Road Culvert 4 located under Estancia Drive along the west
side of Everest Dfive and flows towards Road Culvert 3A (see Sheet 6B).
Table 14 shows the peak flows generated by this watershed for Phase 1
proposed conditions.

Table 14
Watershed D Proposed Conditions Runoff
Phase 1
Phase 1
QPeak
Event (cfs)
2-year 2.98
10-year 11.49
15-year 13.79
25-year 20.16

100-year 36.68

Watershed E
Plan Acres CN TOC
Phase 1 3.24 76 30

Watershed E is shown on Sheet 6B. The entire area will flow along the south
ditch of Estancia Drive to the southeast ditch of Everest Drive to which it
flows into Road Culvert 3B and then into Road Culvert 3A. From Road
Culvert 3A runoff will flow to Detention Pond 6 then to Road Culvert 2 to
Highway 1804 Culvert 1. Runoff from this watershed combines with runoff
coming from Road Culvert 6. Table 15 shows the peak flows generated by
Phase 1 proposed conditions.

15
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Table 15
Watershed E Proposed Conditions Runoff

Phase 1
QPeak

Event (cfs)

2-year 1.02

10-year 2.90

15-year 3.37

25-year 4.63

100-year 7.78
Watershed F
Plan Acres CN TOC
Phase 1 2.49 67 5

Watershed F is shown on Sheet 6B. The entire area will flow southwest
towards Highway 1804. Runoff will flow west of the ditch block in ND
Highway 1804 to Highway 1804 Culvert 1 then to the Missouri River. Table
16 shows the peak flows generated by Phase 1 proposed conditions.

Table 16
Watershed F Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 54
10-year 2.73
15-year 3.32
25-year 491
100-year 9.24
Watershed FA
Plan Acres CN TOC
Phase 1 15.32 67 21

Watershed FA is shown on Sheet 6B. The entire area will flow southwest
towards Highway 1804 Culvert 2 because of a ditch block in Highway 1804
which splits Watershed F and FA. Runoff from Watershed F will flow to
Highway 1804 Culvert 1 location, while runoff from Watershed FA will flow
to Highway 1804 Culvert 2. All flow through culverts under Highway 1804
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makes its way to the Missouri River. Table 17 shows the peak flows generated
by Phase 1 proposed conditions.

Table 17
Watershed FA Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 1.48
10-year 8.69
15-year 10.80
25-year 16.69
100-year 3230
Watershed G
Plan Acres CN TOC
Phase 1 28.25 69 42

Watershed G is shown on Sheet 6A1. The entire area will flow southward
towards the north road ditch along Estancia Drive. Once in the ditch, some
runoff will flow into Road Culvert 6 and then through both Estancia ditches to
Road Culverts 3A, 4, and 5 on the north side and 3B on the south side. The
remaining runoff will travel westward to Road Culvert 5 then into Road
Culvert 4 and finally to Road Culvert 3A which Road Culvert 3B will flow
into. Table 18 shows the peak flows generated by Phase 1 proposed
conditions.

Table 18
Watershed G Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 2.60
10-year 11.80
15-year 14.40
25-year 21.67

100-year 40.85

17
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Watershed H

Plan Acres CN TOC
Phase 1 11.48 71 34

Watershed H is located along the eastern edge of Mickelson Drive and
northern edge of Estancia Drive as shown on Sheet 6C. The entire area will
flow west toward Road Culvert 9 and then to Detention Pond 1, then to the
drainage swale and eventually to the road ditch along the north side of
Estancia Drive. As with Watershed G, runoff will split between Road Culvert
6 and 5. Runoff using Road Culvert 6 will flow along the south side of
Estancia Drive to Road Culvert 3B. The remaining runoff will travel
westward to Road Culvert 5 then into Road Culvert 4 and finally to Road
Culvert 3A which Road Culvert 3B will flow into. Table 19 shows the peak
flows generated by Phase 1 proposed conditions.

Table 19
Watershed H Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 1.70
10-year 6.60
15-year 7.92
25-year 11.55
100-year 20.97
Watershed I
Plan Acres CN TOC
Phase 1 0.66 79 8

Watershed I is located along the western edge of Olympus Drive as shown on
Sheet 6C. The entire area will flow south towards the road ditch along the
north side of Blue Spruce Road to Highway 1804 Culvert 3. Table 20 shows
the peak flows generated by Phase 1 proposed conditions.

18
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Table 20
Watershed I Proposed Conditions Runoff

Phase 1
QPeak
Event (cfs)
2-year 0.59
10-year 1.38
15-year 1.57
25-year 2.07

100-year 332

Watershed J
Plan Acres CN TOC
Phase 1 7 72 11

Watershed J is located along the eastern edge of Olympus Drive as shown on
Sheet 6C. The entire area will flow west towards the road ditch along the east
side of Olympus Drive and then to Road Culvert 7 located in the north road
ditch of Blue Spruce Road. Runoff from Road Culvert 7 then combines with
runoff from Watershed I to flow down the ditch along Blue Spruce Road to
Highway 1804 Culvert 3. Table 21 shows the peak flows generated by Phase
1 proposed conditions.

Table 21
Watershed J Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 2.56
10-year 8.63
15-year 10.19
25-year 14.37
100-year 25.22
19
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Watersheds K, KA, and KB

Plan Acres CN TOC
Phase 1

K 17.82 69 37
KA .80 77 11
KB 1.10 78 8

Watersheds K, and KA, KB are located east of Watershed J as shown on Sheet
6C. Watershed area K will flow south into Detention Pond 2 and out through
a five-inch culvert and towards an existing culvert in Blue Spruce Road
labeled as Road Culvert 8. Watershed KA is the road ditch area along Blue
Spruce Road and will flow west towards Road Culvert 8. Watershed KB was
split off of Watershed KA and flows through Road Culvert 18 to Road Culvert
15 via an 18-inch high ditch block in the road ditch. Table 22 shows the peak
flows generated by Phase 1 proposed development.

Table 22
Watersheds K, KA, and KB Proposed Conditions Runoff
Phase 1
K KA KB
QPeak Qpeak Qpeak
Event (cfs) (cfs) (cfs)
2-year 1.78 52 .90
10-year 8.16 1.34 2:19
15-year 9.96 1.55 2.50
25-year 15.00 2.07 3.32
100-year 28.23 3.40 3.37
Watershed L
Plan Acres CN TOC
Phase 1 T2 71 26

Watershed L is located on the eastern edge of Watershed K as shown on Sheet
6D. The entire area will flow south towards proposed Road Culvert 10 and
will combine with flows from Watershed U and Road Culvert 16. These
combined flows will flow into Detention Pond 5 after leaving Road Culvert
10. Flows from Detention Pond 5 will then flow to Road Culvert 15. Table 23
shows the peak flows generated by Phase 1 proposed conditions.

20
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Table 23

Watershed L Proposed Conditions Runoff

Phase 1
QPeak

Event (cfs)

2-year 1.34

10-year 5.21

15-year 6.24

25-year 9.08

100-year 16.40
Watershed M
Plan Acres CN TOC
Phase 1 172.50 69 81

Watershed M is located on the eastern edge of Phase 1 as shown on Sheet 6D.
The entire area will flow west towards proposed Road Culvert 11, which will
cross the proposed extension of Blue Spruce Road. Table 24 shows the peak
flows generated by Phase 1 proposed conditions. This Watershed will also
have a temporary ditch having a bottom width of 10 feet with 3 to 1 sideslopes
with a beginning elevation of 1752 and an ending elevation of 1750.

Table 24
Watershed M Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 10.55
10-year 44.42
15-year 54.00
25-year 81.10
100-year 153.29
Watershed N
Plan Acres CN TOC
Phase 1 9.00 66 11
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Watershed N is located directly east of White Spruce Road as shown on Sheet
6D. The watershed area will flow toward an existing drainageway which
flows into existing Road Culvert 15, which crosses White Spruce Road. Flows
from this watershed will combine with flows from Detention Ponds 4 and 5, in
addition to Road Culverts 10, 11, 16, and 18. Additional watersheds which
will contribute flows include Watersheds KB, L, M, N, O, U and V. Table 25
shows the peak flows generated by Phase 1 proposed conditions.

Table 25
Watershed N Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 1.03
10-year 6.83
15-year 8.47
25-year 13.07
100-year 25.48
Watershed O
Plan Acres CN TOC
Phase 1 3.85 68 17

Watershed O is located south of Blue Spruce Road and west of Spruce Creek
Road, as shown on Sheet 6D. The entire area will flow west towards
Detention Pond 5 which will have 2-18”outlet pipes, 2-12” outlet pipes, a
weir, and an emergency spillway for flow to travel westward to Road Culvert
15. Table 26 shows the peak flows generated by Phase 1.

Table 26
Watershed O Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year .53
10-year 2.75
15-year 3.37
25-year 5.07

100-year 9.61
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Watershed P

Plan Acres CN TOC
Phase 1 2.3 74 5

Watershed P is located north of Cascata Terrace and east of Spruce Creek
Road, as shown on Sheet 6D. The entire area will flow southwest in each
road ditch and will flow toward Road Culvert 12. Table 27 shows the peak
flows generated by Phase 1 proposed conditions.

Table 27
Watershed P Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 1.44
10-year 3.99
15-year 4.64
25-year 6.57
100-year 10.75
Watershed QO
Plan Acres CN TOC
Phase 1 3.51 71 24

Watershed Q is located along the eastern edge of Spruce Creek Road as
shown on Sheet 6E. The entire area will flow south then west towards Road
Culvert 14. Table 28 shows the peak flows generated by Phase 1 proposed
conditions.

Table 28
Watershed Q Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 0.66
10-year B d
15-year 3.08
25-year 4.49

100-year 8.05
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Watershed R

Plan Acres CN TOC
Phase 1 4.72 74 27

Watershed R is located along the western edge of Spruce Creek Road as
shown on Sheet 6E. The part of the watershed area will flow south to the
north ditch of Spruce Creek Road and then concentrates in the north ditch to
flow west into Road Culvert 13. The other part will flow eastward in the
north ditch of Spruce Creek Road to the same road culvert. Table 29 shows
the peak flows generated by Phase 1 proposed conditions.

Table 29
Watershed R Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 1.26
10-year 3.97
15-year 4.67
25-year 6.57
100-year 1129
Watershed S
Plan Acres CN TOC
Phase 1 1.4 76 22

Watershed S is located along the southern edge of Spruce Creek Road as
shown on Sheet 6E. The entire area will flow east towards Road Culvert 13
then to Road Culvert 17 and finally to Detention Pond 11. Table 30 shows the
peak flows generated by Phase 1 proposed conditions.

Table 30
Watershed S Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 0.55
10-year 1.53
15-year 1.78
25-year 2.45

100-year  4.07
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Watershed T

Plan Acres CN TOC
Phase 1 20.84 68 7

Watershed T is located along the southern and eastern edge of Spruce Creek
Road as shown on Sheet 6E. The entire area will flow south and east towards
Burnt Creek. Watersheds P, Q, R, S, W, as well as Road Culverts 12, 13, 14,
17, and Detention Ponds 3 and 11 also contribute flows to this Watershed.
Table 31 shows the peak flows generated by Phase 1 proposed conditions.

Table 31
Watershed T Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 4.86
10-year 22.40
15-year 27.09
25-year 40.55
100-year 73.65
Watershed U
Plan Acres CN TOC
Phase 1 10 70 8

Watershed U is located north of Estancia Drive and west of Spruce Creek
Road, as shown on Sheet 6D. The entire area will flow south towards Road
Culvert 16. Table 32 shows the peak flows generated by Phase 1 proposed
conditions.

Table 32
Watershed U Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year 3.18
10-year 12.14
15-year 14.48
25-year 20.78
100-year 37.43
25
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Watershed V

Plan Acres CN TOC
Phase 1 2.33 61 5

Watershed V is located in the sewage treatment area north of Spruce Creek
Road. Runoff will flow toward Detention Pond 4, then a 15-inch culvert from
Detention Pond 4 will take flows north towards Road Culvert 15. Table 33
shows the peak flows generated by Phase 1 proposed conditions.

Table 33
Watershed V Proposed Conditions Runoff
Phase 1
QPeak
Event (cfs)
2-year .04
10-year 1.36
15-year 1.80
25-year 3.03

100-year 6.60

Watershed W
Plan Acres CN TOC
Phase 1 13.48 65 32

Watershed W is located in the sewage treatment area north of Spruce Creek
Road. Runoff will flow south toward Detention Pond 3 through an 18-inch
culvert restricted by a 12-inch restriction between Lots 14 and 15, Block 6,
then southward towards Road Culvert 13, then to Road Culvert 17 then to
Detention Pond 11. Table 34 shows the peak flows generated by Phase 1
proposed conditions.
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Table 34
Watershed W Proposed Conditions Runoff

Phase 1
QPeak
Event (cfs)
2-year .62
10-year 4.61
15-year 5.86
25-year 9.51

100-year 19.50

ROAD CULVERTS

Analysis was completed for culverts needed for roads within the plat. With
the exception of Road Culverts 1 and 2, the design storm event for all culverts
was the 15 year-24-hour storm per North Dakota stream crossing standards.
For Road Culverts 1 and 2, the 25 year-24-hour storm event was used for
design.

Table 35 shows a summary of Road Culverts proposed for use.

Table 35

Proposed Culverts
Phase 1

UPSTREAM  DOWNSTREAM TOP OF

CULVERT SIZE LENGTH INVERT OUTLET ROAD/DIKE
1 18 103.5 1645.50 1644.90 1650
2 2-48 74 1647 1646.75 1652
3A 24 59 1659.50 1654.67 1669.23
3B 24 57 1660.00 1659.50 1669.23
4 30 62 1689.25 1689.00 1694
S 30 62 1689.75 1689.50 1694
6 18 60 1716.03 1716.03 1719.8
7 18 64 1709.67 1708.53 1713
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8 15 44 1729.67 1729.50 1734
9 24 69 1728.17 1728.00 1733.3
10 2-18 58 1736.86/1736.90  1736.57/1736.56 1741
11 2-36 106 1737.81/1737.27 1736.82/1736.82 1742
12 18 62 1747.75 1747.50 1752
13 18 62 1731.90 1731.70 1735
14 18 59 1733.75 1732.00 1737
15 2-36 70 1721.52/1721.52  1721.10/1720.85 1728
16 24 62 1743.16 1742.92 1747
17 30 113 1731.60 1704.00 1735
18 18 50 1733.50 1733.00 1736
SerRd 18 36 1748.70 1748.50 N/A
Road Culvert 1
Top of
Culvert Size(in) Length(ft)  Invert Outlet Road/Dike
1 Existing 18 70 1645.50 1645.24 1650
1 Phase 1 18 103.5 1645.50 1644.90 1650

Road Culvert 1 is located at the intersection of Highway 1804 and Everest
Drive, as shown on Sheets 2, 6Al, and 7. There is an existing 18-inch
diameter RCP culvert which will be replaced with an 18-inch diameter RCP
culvert. The watershed area: DP9, flowing to this culvert is 116.5 acres as
shown on Sheets 2 and 7. The watershed was determined to have a CN
number of 70 and a time of concentration of 81 minutes. The watershed which
will flow to this culvert location will be the same for either culvert. No runoff
from development in Summit Point will contribute to the runoff of this
watershed. Table 36 shows the performance of this culvert for the 2-year, 10-
year, 15-year, 25-year, and 100-year storm events for the Existing Conditions

and Phase 1.

The existing Highway 1804 will have to be modified to increase the elevation
1646 surface area. This will be accomplished by regrading the road ditch
north of the Detention Pond Culvert (Road Culvert 1). The grading will.
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widen the ditch towards the backslope, and the sideslope of Highway 1804
will not be affected. See Sheet 15.

For Detention Pond 9 Culvert (Road Culvert 1), the existing 18” RCP culvert
will be salvaged and new pipe added to increase its length to 103.5 feet. Inlet
and outlet slopes will be 8 to 1.

Table 36
Road Culvert 1
Existing, Phase 1

QpIn Qp Out Water Velocity

Event (cfs) (cfs) Elev (fps)
2-year

Existing  8.30 4.99 1646.80 4.09

Phase 1 8.30 4.60 1646.61 4.54
10-year

Existing  32.60 12.85 1648.72 127

Phase 1 32.60 12.43 1648.59 7.03
15-year

Existing  39.30 14.21 1649.17 8.04

Phase 1 39.30 13.69 1649.06 775
25-year

Existing  58.28 28.25%* 1650.06 9.40

Phase 1 58.28 2552 1650.05 9.08
100-year

Existing  108.12 104.06%** 1650.25 9.63

Phase 1 108.12 103.26****  1650.25 9.31

*_11.64 cfs flow over Highway 1804. Velocity is .82 fps.

*%.0 48 cfs flow over Highway 1804. Velocity is .75 1ps.
#%%.87 05 cfs flow over Highway 1804. Velocity is 1.63 1ps.
#x%%_86 80 cfs flow over Highway 1804. Velocity is 1.63 fps.

Road Culvert 2

Top of
Culvert Size(in)  Length(ft) Invert Outlet Road/Dike
2 2-48 74 1647.0 1646.75 1652

Road Culvert 2 is located just east of Road Culvert 1 along Everest Drive, as
shown on Sheet 6B. Two 48-inch concrete culverts 74 feet long are proposed
for installation. The watershed area flowing to these culverts consists of WS
DP8 flowing through DP8 then to WSDP 7 flowing through DP7 then WS A
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flowing through DP10 then to DP6 which these culverts are the outlet. Also
flowing to these culverts is WS H flowing through RC9 to DP1 then through
RC 6 which WS G flows to, then to RC 5 and RC 3B, which WS 5 flows to
RC 5 and then to RC 4 which WS C flows to then to RC 3A which WS b
flows to then to DP 6 and RC 2. From RC 3B which WS E flows to then to
RC 3A which then flows to DP6 and RC 2. Table 37 shows the performance
of this culvert for the 2-year, 10-year, 15-year, 25-year, and 100-year storm
events for the Phase 1 proposed conditions. These culverts will carry Summit
Point flows to the four existing culverts under Highway 1804.

Table 37
Road Culvert 2
Phase 1
QpIn Qp Out Water Velocity

Event (cfs) (cfs) Elev (fps)
2-year 6.25 6.25 1647.70 3.21
10-year 69.85 69.85 1649.60 5.73
15-year 84.96 84.96 1649.92 6.02
25-year 113.21  113.21 1650.49 6.49
100-year 278.61  278.57* 1652.59 8.20

*.72.36 cfs of this flow is over the road and flows to Highway 1804 culverts.
Velocity is 2.44 fps.

Road Culvert 3A

Top of
Culvert Size(in)  Length(ft) Invert Outlet Road/Dike
3A 24 59 1659.501654.67  1669.23

Road Culvert 3A is located east of Road Culvert 2 along the north side of
Everest Drive as shown on Sheet 6B. A 24-inch cmp culvert, 59 feet long, is
proposed for installation as well as a manhole and a Neenah R-4351-C
beehive grate. The watershed areas flowing to this culvert include WS B, C,
D, E, G, and H. The Road Culverts, which will transport these flows to Road
Culvert 3A, include RC 3B, 4, 5, 6, 9 and Detention Pond 1. Overflow of the
rock ditch dam will continue down the road ditch of Everest Drive to Road
Culvert 2 where RC 3A also flows to. Erosion Protection will be provided to
areas where water velocities are over 10 feet per second. Table 38 shows the
performance of this culvert for the 2-year, 10-year, 15-year, 25-year, and 100-
year storm events for Phase 1.
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Table 38

Road Culvert 3A
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 6.12 6.12 1660.58 3.54
10-year 24.04 24.04 1663.03 7.65
15-year 28.66 28.66 1664.09 9.12
25-year 38.85 38.85 1667.10 12.37
100-year 80.07 79.38* 1669.31 13.89

*.1.67 cfs of this outflow will go over the rock dam and then into DP 6.
Velocity overflow is .91 fps.

Road Culvert 3B

Top of
Culvert Size(in) Length(ft)  Invert Outlet  Road/Dike
3B 24 57 1660.00 1659.50 1669.23

Road Culvert 3B is located east of Road Culvert 2 along the south side of
Everest Drive as shown on Sheet 6B. A 24-inch culvert, 57 feet long, along
with a manhole and beehive grate are proposed for installation. Watershed H
goes to Road Culvert 9, to the drainage channel which is part of Detention
Pond 1, to Watershed G, to Road Culvert 6 then to Watershed E, then to the
inlet above Road Culvert 3B. The watershed areas flowing to this culvert
include Watershed E, G, and H. Road Culvert 3B flows to Road Culvert 3A.
Table 39 shows the performance of this culvert for the 2-year, 10-year, 15-
year, and 100-year storm events for Phase 1.

Table 39
Road Culvert 3B
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) FElev (fps)
2-year 1.02 1.02 1660.41 2.18
10-year 2.90 2.90 1660.72 4.23
15-year 3.37 3.37 1660.78 4.35
25-year 4.94 4.94 1660.98 4.69
100-year 12.20 12.20 1661.74 5.60
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Road Culvert 4

Top of
Culvert Size(in) Length(ft) Invert QOutlet Road/Dike
4 30 62 1689.25 1689.00 1694

Road Culvert 4 is located at the intersection of Everest Drive and Estancia
Drive as shown on Sheet 6B. A 30-inch culvert, 62 feet long, is proposed for
installation. The watershed areas flowing to this culvert include WS C, D, G,
and H. Runoff to this culvert also travels through RC 9, DP 1, RC 6, and RC
5. Overflows over the top of the road will continue down the north road ditch
of Everest Drive to RC 3A and DP 6. Table 40 shows the performance of this
culvert for the 2-year, 10-year, 15-year, 25-year, and 100-year storm events
for Phase 1.

Table 40
Road Culvert 4
Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 5.76 5.76 1690.36 4.02
10-year 22.93 22.56 1691.80 5.60
15-year 26.78 26.18 1692.11 5.84
25-year 35.69 34.12 1692.93 6.95
100-year 66.68 63.07* 1694.12 9.15

*_18.13 cfs of this flow is over the road. Velocity is 1.09 fps.

Road Culvert 5

Top of
Culvert Size(in) Length(ft) Invert Outlet Road/Dike
S 30 62 1689.75 1689.50 1694

Road Culvert 5 is located at the intersection of Everest Drive and Estancia
Drive as shown on Sheet 6B. A 30-inch culvert, 62 feet long, is proposed for
installation. The watershed areas flowing to this culvert include WS D, G,
and H. Runoff also flows through RC 9, DP 1, and RC 6. Flow over the road
will go to Road Culvert 4 then to Road Culvert 3A and then to DP 6. This
flow was included in the models. Table 41 shows the performance of this
culvert for the 2-year, 10-year, 15-year, 25- year, and 100-year storm events
for Phase 1.
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Table 41

Road Culvert 5
Phase 1
Qp In Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 5.59 5.53 1690.84 3.98
10-year 23.63 22.32 1692.28 5.59
15-year 28.20 26.08 1692.60 5.84
25-year 40.26 34.79 1693.49 7.08
100-year 65.69 64.88* 1694.15 8.52
*.23.06 cfs of this flow is over the road. Velocity is 1.26 fps.
Road Culvert 6
Top of
Culvert Size(in) Length(ft)  Invert Qutlet Road/Dike
6 60 1716.03 1716.03 1719.80

Road Culvert 6 is located west of the intersection of Estancia Drive and
Olympus Drive as shown on Sheet 6B. An 18-inch culvert, 60 feet long, is
proposed for installation. The watershed areas flowing to this culvert include
WS G and H. Flows also travel through RC 9 and DP 1. This culvert will
serve as an equalizer culvert and reroute a portion of the runoff coming down
the north road ditch along Estancia Drive to the south road ditch along
Estancia Drive. This was done as the watersheds contributing to the road ditch
south of Estancia are small and will be able to easily handle these flows. Table
42 shows the performance of this culvert for the 2-year, 10-year, 15-year, 25-
year, and 100-year storm events for Phase 1.

Table 42
Road Culvert 6
Phase 1
Qp In Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 3.86 .00 1715.83 0.0
10-year 15.82 1.33 1716.78 2.19
15-year 18.97 2.06 1716.97 2.54
25-year 27.43 4.26 1717.42 3.24
100-year 4791 7.09 1718.10 4.01
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Road Culvert 7

Top of
Culvert Size(in) Length(ft) Invert Outlet  Road/Dike
7 18 64 1709.67 1708.53 1713.0

Road Culvert 7 is located at the intersection of Olympus Drive and Blue
Spruce Road as shown on Sheet 6C. An 18-inch culvert, 64 feet long, is
proposed for installation. The watershed area flowing to this culvert includes
WS J. Table 43 shows the performance of this culvert for the 2-year, 10-year,
15-year, 25-year, and 100-year storm events for Phase 1.

Table 43
Road Culvert 7
Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 2.56 2.46 1710.40 2.90
10-year 8.63 753 1711.20 4.26
15-year 10.19 8.44 1711.40 4.76
25-year 14.37 10.37 1711.90 5.86
100-year 25.22 15.15% 1713.03 7.78

*.1.40 cfs of this flow is over the road. Velocity is .58 fps.

Road Culvert 8

Top of
Culvert Size(in)  Length(ft) Invert Outlet  Road/Dike
8 15 44 1729.67 1729.50 1734.0

Road Culvert 8 is located on Blue Spruce Road just west of the intersection of
Blue Spruce Road and White Spruce Road as shown on Sheet 6C. An
existing 15-inch culvert, 44 feet long, is located at this point. The watershed
area flowing to this culvert includes WS K and KA. Watershed K drains into
DP 2 before combining with flows from WS KA to flow through this culvert.
Table 44 shows the performance of this culvert for the 2-year, 10-year, 15-
year, 25-year, and 100-year storm events for Phase 1.
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Table 44

Road Culvert 8
Phase 1
Qp In Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 52 52 1730.19 1.60
10-year 1.35 1.35 1730.51 2.16
15-year 1.55 1.55 1730.58 2.25
25-year 2.13 2.13 1730.77 2.48
100-year 3.71 3.71 1731.50 3.02
Road Culvert 9
Top of
Culvert Size(in) Length(ft) Invert  Outlet Road/Dike
9 24 69 1728.17 1728.00 1733.3

This culvert is located on Mickelson Drive as shown on Sheet 6C. A 24-inch
culvert, 69 feet long, is proposed for installation. The watershed area flowing
to this culvert includes WS H. Table 45 shows the performance of this culvert
for the 2-year, 10-year, 15-year, 25-year, and 100-year storm events for Phase
1

Table 45
Road Culvert 9
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 1.70 1.36 1728.76 2.63
10-year 6.60 4.87 1729.34 3.68
15-year 7.92 5.71 1729.45 3.84
25-year 11.55 7.90 1729.72 4.18
100-year 20.97 12.69 1730.28 4.77
Road Culvert 10
Top of
Culvert Size(in)  Length(ft) Invert Outlet  Road/Dike
10 2-18 58 1736.86 1736.57 1741

1736.90 1736.56
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Road Culvert 10 is located at the intersection of Blue Spruce Road and Spruce
Creek Road as shown on Sheet 6D. Two 18-inch culverts, 58 feet long, are
proposed for installation. The watershed areas flowing to this culvert include
WS L and U as well as RC 16. Table 46 shows the performance of this
culvert for the 2-year, 10-year, 15-year, 25-year, and 100-year storm events
for Phase 1.

Table 46
Road Culvert 10
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 3.53 3.53 1737.54  3.38/3.48
10-year 13.63 13.51 1738.42  4.57/4.70
15-year 16.16 15.85 1738.64  4.75/4.88
25-year 22.56 21.33 1739.34  6.02/6.04
100-year 36.92 29.76 1740.69  8.45/8.39
Road Culvert 11
Top of
Culvert Size(in) Length(ft) Invert Outlet Road/Dike
11 2-36 106 1737.81 1736.82 1742

1737.27 1736.82

Road Culvert 11 is located at the intersection of Blue Spruce Road and Spruce
Creek Road as shown on Sheet 6D. Two 36-inch culverts, 106 feet long, are
proposed for installation. The watershed area flowing to this culvert is WS M.
Table 47 shows the performance of this culvert for the 2-year, 10-year, 15-
year, 25-year, and 100-year storm events for Phase 1.

Table 47
Road Culvert 11
Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 10.55 10.55 1738.44  2.70/4.43
10-year 44.42 44.37 1739.59  4.54/5.77
15-year 54.00 53.95 1739.85  4.87/6.00
25-year 81.10 80.96 1740.63  5.71/6.57
100-year 153.29 153.29* 174221  8.21/8.67

*-34.00 cfs of this flow is over the road to the existing stock pond.
Velocity is 1.50 fps.

36

Page 63 of 204
BCWRD June 2024



Road Culvert 12

Top of
Culvert Size(in) Length(ft)  Invert Outlet Road/Dike
12 18 62 1747.751747.50 1752.0

Road Culvert 12 is located at the intersection of Cascata Terrace and Spruce
Creek Road as shown on Sheet 6D. An 18-inch culvert, 62 feet long, is
proposed for installation. The watershed area flowing to this culvert is WS P.
Table 48 shows the performance of this culvert for the 2-year, 10-year, 15-
year, 25-year, and 100-year storm events for Phase 1.

Table 48
Road Culvert 12
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 1.44 1.41 1748.37 3.03
10-year 3.99 3.85 1748.85 3.84
15-year 4.64 4.46 1748.95 3.98
25-year 6.57 6.03 1749.22 431
100-year 10.75 8.24 1749.78 4.59
Road Culvert 13
Top of
Culvert Size(in) Length(ft) Invert Outlet  Road/Dike
13 18 62 1731.90 1731.70 1735.0

Road Culvert 13 is located on Spruce Creek Road as shown on Sheet 6E. An
18-inch culvert, 62 feet long, is proposed for installation. The watershed areas
flowing to this culvert include WS R and W. Detention pond DP 3 also drains
to this culvert. Table 49 shows the performance of this culvert for the 2-year,
10-year, 15-year, 25-year, and 100-year storm events for Phase 1.
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Table 49
Road Culvert 13

Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 1.63 1.62 1732.59 3.00
10-year 6.62 6.42 1733.49 4.25
15-year 7.34 7.14 1733.64 4.38
25-year 9.61 8.93 1734.12 5.05
100-year 14.95 12.24 1734.92 6.92
Road Culvert 14
Top of
Culvert Size(in) Length(ft)  Invert Qutlet Road/Dike
14 18 59 1733.75 1732.00 1737.0

Road Culvert 14 is located on Spruce Creek Road as shown on Sheet 6E. An
18-inch culvert, 59 feet long, is proposed for installation. The watershed areas
flowing to this culvert include WS P and Q. Table 50 shows the performance
of this culvert for the 2-year, 10-year, 15-year, 25-year, and 100-year storm
events for Phase 1.

Table 50
Road Culvert 14
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 1.15 1.14 1734.23 2.35
10-year 4.58 4.49 1734.78 3.45
15-year 5.51 5.40 1734.91 3.65
25-year 8.15 7.44 1735.26 4.20
100-year 14.61 11.00 1736.17 6.21
Road Culvert 15
Top of
Culvert Size(in) Length(ft) Invert Outlet  Road/Dike
15 36 70 1721.52 1721.10 1728
36 70 1721.52 1720.85

Road Culvert 15 is located on White Spruce Road as shown on Sheet 6D.
Two 36-inch culverts, 70 feet long, currently exist at this location. The
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watershed areas flowing to this culvert include WS KB, L, M, N, O, U, and V.
Road Culverts 10, 11, 16, and 18 as well as Detention Ponds 4 and 5 also
drain to this culvert. Table 51 shows the performance of this culvert for the 2-
year, 10-year, 15-year, 25-year, and 100-year storm events for Phase 1.

Table 51
Road Culvert 15
Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 7.27 7.27 1722.44 2.71/3.19
10-year 37.81 37.75 1723.74 4.41/4.95
15-year 41.70 41.64 1723.88  4.54/5.07
25-year 80.53 76.55 172523 5.36/5.83
100-year 158.32 156.30% 1728.19  8.82/9.09

*.29.68 cfs of this flow overtops the road. Velocity is 1.40 fps.

Road Culvert 16

Top of
Culvert Size(in) Length(ft) Invert  Outlet Road/Dike
16 24 62 1743.16 1742.92 1747

Road Culvert 16 is located near the intersection of Estancia Drive and Spruce
Creek Road on Sheet 6D. A 24-inch culvert, 62 feet long, is proposed for
installation. The watershed area flowing to this culvert includes WS U. Table
52 shows the performance of this culvert for the 2-year, 10-year, 15-year, 25-
year, and 100-year storm events for Phase 1.

Table 52
Road Culvert 16
Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 3.18 3.16 1744.03 3.54
10-year 12.14 10.56 1744.94 4.74
15-year 14.48 12.21 1745.12 4.92
25-year 20.78 15.70 1745.55 5.27
100-year 37.43 22.33 1746.53 7.11
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Road Culvert 17

Top of
Culvert Size(in) Length(ft)  Invert Qutlet Road/Dike
17 30 113 1731.60 1704.00 1735

Road Culvert 17 is located along a private road at the southern portion of the
subdivision. This culvert carries runoff flow from Watersheds P, Q, R, S, and
W. Flow also travels through Road Culverts 12, 13, and 14, in addition to
Detention Pond 3 before reaching Road Culvert 17, which outlets into
Detention Pond 11 that drains to Burnt Creek. Table 53 shows the
performance of this culvert for the 2-year, 10-year, 15-year, 25- year, and 100-
year storm events for Phase 1.

Table 53
Road Culvert 17
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 3.16 3.15 1732.29 2.83
10-year 11.38 11.38 1733.00 4.02
15-year 13.22 13.20 1733.13 4.20
25-year 17.53 17.45 1733.41 4.58
100-year 26.00 25.77 1734.02 5.29
Road Culvert 18
Top of
Culvert Size(in) Length(ft) Invert QOutlet  Ditch Plug
18 18 50 1733.50 1733.00 1735.0

Road Culvert 18 is located on Blue Spruce Road just east of the intersection of
White Spruce Road and Blue Spruce Road as shown on Sheet 6C. An 18-inch
culvert, 50 feet long, is proposed for installation along with a ditch plug with a
top elevation of 1735.00. The watershed area flowing to this culvert includes
WS KB. Table 54 shows the performance of this culvert for the 2-year, 10-
year, 15-year, 25-year, and 100-year storm events for Phase 1.
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Table 54
Road Culvert 18

Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 90 .90 1734.01 2.44
10-year 2.19 1.93 1734.13 2.71
15-year 2.50 2.17 1734.18 2.80
25-year 3.32 2.81 1734.28 3.01
100-year 5.37 4.33 1734.52 4.77
DETENTION PONDS

Detention Pond 1

Culvert Size(in) Length(ft) Invert Outlet
1 18 60 1723 1722.5
Elevation Square Feet

1723 120

1724 1,522

1725 3,780

1726 6,337

1727 9,703

1728 18,047

Detention Pond 1 is located near Mickelson Drive north of Estancia Drive as
shown on Sheets 6C. Watershed H and Road Culvert 9 flow into this
detention pond. Flows out of this pond travel along the north road ditch of
Estancia Drive to Road Culverts 3A, 4, and 5. A portion of the outflow also
travels through Road Culvert 6 along the south road ditch of Estancia Drive to
Road Culverts 3A and 3B. An 18-inch culvert, 60 feet long, is proposed for
installation. Table 55 shows the performance of this culvert for the 2-year,

10-year, 15-year, 25-year, and 100-year storm events for Phase 1.
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Table 55
Detention Pond 1

Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 1.36 1.32 1723.69 2.44
10-year 4.87 4.61 1724 .42 3.42
15-year 5.71 5.33 1724.59 3.54
25-year 7.90 6.61 1725.21 3.74
100-year 12.69 9.51 1726.50 5.38

Channel

The channel connected to this Detention Pond is 10 feet wide with 3 to 1

side slopes as shown Sheets 6C. The beginning channel elevation is 1726
with an ending elevation of 1723. The channel is 400 feet long and 5 feet
deep with a slope of .75 percent. An earthen embankment will be constructed
at the downstream end of this channel.

Detention Pond 2

Culvert Size(in)  Length(ft)  Invert Outlet
1 5 50 1731.0 1731.0
Elevation Square Feet

1731 6,996

1732 12,915

1733 24,818

1734 40,564

1735 47,017

1736 56,349

Detention Pond 2 is located between Estancia Drive and Blue Spruce Road as
shown on Sheet 6C. Runoff from Watershed K flows to this pond and then to
Road Culvert 8. Flows out of this pond travel to Blue Spruce Road to Road
Culvert 8. A 5-inch culvert, 50 feet long, is proposed for installation. Table
56 shows the performance of this culvert for the 2-year, 10-year, 15-year, 25-
year, and 100-year storm events for Phase 1.
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Table 56

Detention Pond 2
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 1.78 0.28 1731.71 2.05
10-year 8.16 0.62 1732.86 4.56
15-year 9.96 0.65 1733.12 4.74
25-year 15.00 0.75 1733.70 5.49
100-year 28.23 0.96 1734.88 7.06

Channel

The channel connected to this Detention Pond is 10 feet wide with 3 to 1
side slopes as shown Sheet 6C. The beginning elevation is 1735 with an
ending elevation of 1731. The channel is 672 feet long, 5 feet deep with a

slope of .74 percent.

Detention Pond 3

Culvert Size(in) Length(ft)  Invert Qutlet
1 12 263 1732.79 1732.0
Elevation Square Feet

1732.79 0

1734 1,743

1735 10,098

1736 38,937

1737 109,814

Detention Pond 3 is located north of Spruce Creek Road as shown on Sheet
6E. Runoff from Watershed W flows to this pond and then to Road Culverts
13 and 17. A 12-inch restriction on a 18-inch culvert, 263 feet long, is
proposed for installation. Table 57 shows the performance of this culvert for
the 2-year, 10-year, 15-year, 25-year, and 100-year storm events for Phase 1.
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Table 57
Detention Pond 3

Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year b2 .60 1733.24 2.58
10-year 4.61 2.97 1734.42 3.79
15-year 5.86 3.23 1734.68 4.11
25-year 9.51 3.72 1735.22 4.73
100-year 19.50 4.29 1735.96 5.46

Detention Pond 4

Culvert Size(in) Length(ft)  Invert Outlet

1 15 430 1732.50 1730.38

Elevation Square Feet

1732.50 0

1736.00 236

1737.00 10,384

Detention Pond 4 is located north of Spruce Creek Road as shown on Sheet
6E. Runoff from Watershed V flows to this pond and then to Road Culvert
15. A 15-inch culvert, 430 feet long, is proposed for installation. Table 58
shows the performance of this culvert for the 2-year, 10-year, 15-year, 25-
year, and 100-year storm events for Phase 1.

Table 58
Detention Pond 4
Phase 1
QpIn Qp Out Water Vel
Event (cts) (cfs) Elev (fps)
2-year 0.04 0.04 1732.60 1.16
10-year 1.36 1.36 1733.11 3.33
15-year 1.80 1.80 1733.21 3.58
25-year 3.03 3.02 1733.47 4.05
100-year 6.60 3.93 1735.30 4.85
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Detention Pond 5

Control Structure Size(in) Length(ft)  Invert Qutlet

Culverts 2-18 70 1736.49 1733.83
1736.51 1733.86

Culverts 2-12 5 1736.49 1736.49

Weir 20 1737.88 1737.88

Emergency Spillway 12 1740.00 1740.00

Elevation Square Feet

1736.49 10,890

1737 22,266

1738 27,167

1739 31,977

1740 42,563

1741 71,494

1742 85,637

Detention Pond 5 is an existing pond located southwest of the intersection of
Blue Spruce Road and Spruce Creek Road as shown on Sheet 6D.
Watersheds L, M, O, and U provide runoff to this pond. Runoff uses Road
Culverts 10, 11, and 16 to get to the pond. Runoff from the pond flows to
Road Culvert 15. Two 18-inch culverts, 70 feet long, are proposed for
installation. A 20-foot long weir with two 12 inch culverts and an emergency
spillway at elevation 1740 will also be used. Table 59 shows the performance
of this culvert for the 2-year, 10-year, 15-year, 25-year, and 100-year storm
events for Phase 1.

Table 59
Detention Pond 5
Phase 1
Vel
Both
QpIn Qp Out Water 18 in
Event (cfs) (cfs) Elev (fps)
2-year 11.35 7.06 1737.87 4.12
10-year 46.64 37.01 1739.12 7.33
15-year 56.56 40.81 1739.73 7.46
25-year 84.59 70.58%* 1740.35 7.75
100-year 159.81 155.71%* 1740.90 10.36
*. 8.53 cfs of this flow is over the emergency spillway. Velocity is 1.89

fps.
**_.30 .78 cfs of this flow is over the emergency spillway. Velocity is 3.00
fps.
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Channel

The channel connected to this Detention Pond is 10 feet wide with 3 to 1

side slopes as shown Sheet 6D. The beginning elevation is 1737 with an
ending elevation of 1736 with a slope of .51 percent. The channel is 195 feet
long and is 4 feet deep.

Detention Pond 6

Culvert Size(in)  Length(ft)  Invert Outlet
2 48 72 1747.00  1746.75
Elevation Square Feet

1647 0

1648 168

1649 689

1650 1,509

1651 2,837

1652 5,180

1653 8,083

1654 11,195

1655 15,079

Detention Pond 6 is connected to Road Culvert 2 as shown on Sheet 6B. This
pond handles all flows from Detention Ponds 7 and 8. Watersheds WSA,
WSDP7, and WSDP8 combine to provide runoff to this pond as well as flows
from Road Culvert 3A. Watershed WSDPS flows through existing Detention
Pond 8 before flowing to existing Detention Pond 7. Watershed WSDP7
combines with flows from Detention Pond 8 and flows to Detention Pond 7.
Outlet flows from Detention Pond 7 combine with runoff from WS1A and
flows to Detention Pond 10. Flows from Detention Pond 10 combines with
flows from Road Culvert 3A to flow into Detention Pond 6 at Road Culvert 2
or POA #1.

Table 60 shows the peak flow rates for the various design storm events for
these watersheds.
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Table 60
Watersheds WSDP7, WSDPS8, DP10, RC3A Runoff
Phase 1

WSDP7  WSDP8 DP10 RC3A

QPeak Qpeak Qpeak Qpeak
Event (cfs) (cfs) (cfs) (cfs)
2-year 7.31 27.02 5.05 6.12
10-year 28.80 102.29 67.16 24.04
15-year 34.92 123.55 81.91 28.66
25-year 52.24 183.76 109.21 38.85
100-year 98.36 344.29 270.97 79.38

Table 61 shows the peak flow rates for the various design storm events for
these Detention Pond 6.

Table 61
Detention Pond 6
Phase 1
QpIn Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 6.26 6.26 1647.70 322
10-year 69.85 69.85 1649.60 5.74
15-year 84.96 84.96 1649.92 6.03
25-year 113.21 113.21 1650.49 6.50
100-year 278.61 278.57% 1652.59 8.22

*.72.03 cfs of this flow will overtop weir. Velocity is 2.44 fps.
Note: This pond outlets to a plunge pool for the culverts. The
Phase 1 100-year flow velocity will be reduced from 8.22 fps to
3.43 {ps.

Detention Pond 7

Culvert Size(in) Length(ft)  Invert Outlet
1 36 60 1668.0 1667.0*

*_ The existing 48-inch diameter culvert will be constricted to a 36-inch
diameter culvert. The top of the embankment or weir will be increased to
elevation 1686 and will be 166 feet in length.
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Weir Length(ft) Flevation

1 166 1686
Elevation Square Feet
1668 6,471

1670 12,370
1672 18,900
1674 34,003
1676 62,718
1678 94,776
1680 116,796
1682 148,106
1684 185,956
1686 221,330
1688 275,000

Detention Pond 7 is an existing pond, as shown on Sheet 2. Presently
Watershed WSDP7 flows into this pond along with outlet flows from
Detention Pond 8, which Watershed WSDP8 flows into. Outlet flows from
this pond combine with WS DP9, RC 1, DP7, and WS #1PRE and flow to the
Highway 1804 Culverts 1.

Under proposed development conditions, flows from Detention Pond 8 will
still flow to Detention 7. Instead of flows from Detention Pond 7 going
directly to Highway 1804 culverts, they will flow to Detention Pond 10 and
then Detention Pond 6 to RC 2, combining with WSDP9, RC 1, WS A, WS F,
and RC3A before reaching these culverts.

Watershed WSDP7 information is shown in Table 62.

Watershed WSDP7
Plan Acres CN TOC(min)
Phase 1 173.38 69 147
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Table 62

Watershed WSDP7
Phase 1
WSDP7
QPeak
Event (cfs)
2-year 731
10-year 28.80
15-year 34.92
25-year 52.24
100-year 98.36

Table 63 shows the peak flows generated for Phase 1 design storms.

Table 63
Detention Pond 7
Phase 1
Qp In Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 7.31 7.19 1669.01 3.42
10-year 72.70 67.43 1673.43 9.54
15-year 96.79 82.09 1675.32 11.61
25-year 168.19 108.97 1679.75 15.42
100-year 359.85 270.63* 1686.37 19.78

*. 130.83 cfs of this flow is over the road and flows towards
Detention Pond 10. Velocity is 1.98 fps. Erosion protection will be
provided downstream of the culvert.

Detention Pond 8

Weir Length(ft) Flevation
1 30 1752
FElevation Square Feet

1750 195,570

1752 344,290

1754 438,466
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Detention Pond 8 is an existing pond, as shown on Sheet 2. Under existing
conditions, Watershed WSDP8 flows into this pond. Outlet flows from this
pond go to Detention Pond 7 and to Highway 1804 Culvert 1.

With proposed development conditions, flows from Detention Pond 8 flow to
Detention Pond 7 and then to Detention Ponds 6 and 10 before reaching
Highway 1804 Culvert 1.

Table 64 shows the watershed information.

Watershed WSDP8
Plan Acres CN TOC(min)
Phase 1 757.933 69 196
Table 64
Watershed WSDP8
Phase 1
WSDPS§
QPeak
Event (cfs)
2-year 2.7.02
10-year 102.29
15-year 123.55
25-year 183.76
100-year 344.29

Table 65 shows the peak flows generated for both Phase 1 design storms.

Table 65
Detention Pond 8
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 27.02 5.23 1752.14 1.22
10-year 102.29 61.51 1752.71 2.73
15-year 123.55 81.98 1752.85 2.99
25-year 183.76 142.75 1753.22 3.55
100-year 344.29 304.62 1753.96 4.46
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Detention Pond 9

Culvert Size(in) Length(ft) Invert  Outlet

1 18 103.5 1645.50 1644.90
Elevation Square Feet

1645.50 8,807

1646 17,894

1648 43,206

1650 75,476

1652 114,958

Detention Pond 9 is shown on Sheet 2. Watershed WSDP9 flows into this
pond to Road Culvert 1. Outlet flows from Road Culvert 1 go to Highway
1804 Culvert 1. Table 66 shows the peak flows generated that will be the
same for Phase 1 design storms.

The existing Highway 1804 will have to be modified to increase the elevation
1646 surface area. This will be accomplished by regrading the road ditch
north of the Detention Pond Culvert (Road Culvert 1). The grading will
widen the ditch towards the backslope, and the sideslope of Highway 1804
will not be affected. See Sheet 15.

For Detention Pond 9 Culvert (Road Culvert 1), the existing 18” RCP culvert
will be salvaged and new pipe added to increase its length to 103.5 feet. Inlet
and outlet slopes will be 8 to 1.

Table 66
Detention Pond 9
Phase 1
Qp In Qp Out Water Vel

Event (cfs) (cfs) Elev (fps)
2-year 8.30 4.60 1646.61 4.54
10-year 32.60 12.43 1648.59 7.03
15-year 39.30 13.69 1649.06 7.75
25-year 58.28 25.52% 1650.05 9.08
100-year 108.12 103.26%* 1650.25 9.31
*.9.48 cfs of this flow will overtop weir and flow west. Velocity is

.75 fps.
**-86.80 cfs of this flow will overtop the weir and flow west.
Velocity is 1.63 fps.
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Detention Pond 10

Culvert Size(in) Length(ft) Invert  Outlet
1 10 19.35 1655.00 1655.00
1 36 44.65 1655.00 1654.50*

*- Outlet of this pond will consist of a 54”’cmp riser structure with a 10 inch
inlet pipe at elevation 1655, riser height at elevation 1661.45 with a 36 inch
outlet pipe and a 120 foot weir at elevation 1665. Because velocities from this
pond will exceed 10 fps, riprap will be installed to control erosion.

Elevation Square Feet
1655 6,090
1656 7,805
1657 9,593
1658 11,450
1659 13,376
1660 17,491
1661 19,718
1662 22,109
1663 24,668
1664 27,394
1665 30,288
1667 35,656

Detention Pond 10 is shown on Sheet 6A1. Watersheds WS DPS8, DP7, and A
flow into this pond as well as Detention Ponds DP8 and DP7. Flows from this
pond flow to Detention Pond DP6 and then to DP6 plunge pool before
flowing to Highway 1804 Culverts 1 Table 67 shows the peak flows generated
for Phase 1 design storms.

Table 67
Detention Pond 10
Phase 1
10°CMP 36”CMP
QpIn Qp Out Water Vel Vel
Event (cfs) (cfs) Elev (fps) (fps)
2-year 7.29 5.05 1661.51 5.82 3.53
10-year 67.60 67.16 1663.71 7.35 9.38
15-year 82.29 81.91 1664.23 7.37 11.30
25-year 109.22 109.21%* 1665.04 7.40 13.10
100-year 271.08 270.97** 1665.55 7.52 13.49

*.5.38 cfs of this flow will overtop weir and flow to DP6. Velocity is .67 fps.
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**.167.14 cfs of this flow will overtop weir and flow to DP6. Velocity is 2.42

fps.

Detention Pond 11

Culvert Size(in) Length(ft) Invert Outlet

1 30 85 1647.68 1646.93
2 30 85 164730 1646.55
Elevation Square Feet

1647.30 0

1650.00 1,428

1652.00 2,708

1654.00 4,420

1656.00 7,178-Top of Road

1658.00 12,708

Detention Pond 11 is an existing detention area as shown on Sheets 2 and 7.
Watersheds K, KA, KB, O, U, L, M, N, V, WSC3B, Road Culverts 8, 10, 11,
15, 16, 18 and Detention Ponds 2, 4, 5 flow into this detention area. Outlet
flows from this pond go to Highway 1804 Culverts 3. Table 68 shows the
peak flows generated for Existing and Phase 1 design storms.

Table 68

Detention Pond 11
Existing Condition

QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 8.38 8.38 1648.51 C1-2.87
C2-3.52
10-year 41.60 41.60 1650.17 C1-4.84
C2-5.02
15-year 45.84 45.84 1650.45 C1-4.98
C2-5.03
25-year 82.89 81.34 1653.95 C1-8.12
C2-8.46
100-year 168.96 168.61* 1656.99 C1-10.51
C2-10.77

*.64.15 cfs of this flow overtops the road and flows towards
Highway 1804 Culvert 3. Velocity is 2.61 fps.
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Phase 1

QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 8.38 8.38 1648.51 C1-2.87
C2-3.52
10-year 42.90 42.89 1650.25 C1-4.89
C2-5.03
15-year 49.26 49.22 1650.83 C1-5.03
C2-5.10
25-year 82.98 81.49 1653.96 C1-8.13
C2-8.47
100-year 169.11 168.77* 1656.99 C1-10.51
C2-10.77

*-64.30 cfs of this flow overtops the road and flows towards
Highway 1804 Culvert 3. Velocity is 2.61 fps.

Detention Pond 12

Culvert Size(in) Length(ft)  Invert Outlet

1 18 50 1644.01 1643.74
Elevation Square Feet

1644.01 0

1646.00 27,550-Top of Road

Detention Pond 12 is an existing detention area as shown on Sheets 2 and 7.
Watershed WSC3C flows into this detention area. Outlet flows from this
pond go to Highway 1804 Culverts 3. Table 69 shows the peak flows
generated for Existing and Phase 1 design storms.

Table 69
WSC3C
Existing Conditions, Phase 1
Qp In
Event (cfs)
2-year 3.74
10-year 10.07
15-year 11.63
25-year 15.81

100-year 26.09
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Table 69A
Detention Pond 12
Existing Conditions, Phase 1

QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 3.74 1.28 1644.57 3.15
10-year 10.07 3.43 1645.00 3.93
15-year 11.63 3.91 1645.08 4.05
25-year 15.81 5.14 1645.29 4.31
100-year 26.09 7.61 1645.72 4.73

ANALYSIS SUMMARY

The pre- and post-development runoff amounts were compared. For the pre-
development condition, runoff for the 2-year, 10-year, 15-year, 25 year, and
100-year peak runoff amounts were determined for Watershed 1 flowing
through Road Culvert 2 (POA 1), Watershed 2 flowing through Road Culvert
8 (POA 2), Watershed 3 flowing through Road Culvert 15 (POA 3), and
Watershed 4 (POA 4), Watershed 5 (POA 5) flowing to Highway 1804
Culvert 3, Watershed 6 (POA 6) flowing to Highway 1804 Culvert 2,
Watershed 7 (POA 7) flowing to Highway 1804 Culvert 1.

Table 70 shows the peak runoff amounts for the pre- and post-development
conditions.
Table 70
Pre- and Post-Development Peak Runoff Amounts

Existing/Pre-Development
Q PEAKS (cfs)

WS/POA 2YR 10YR 15YR 25YR 100 YR
7.67 73.02 95.69  149.04 311.06
.89 1.81 2.02 2.57  6.77
8.09 50.70 62.58  91.52 188.14
8.78 35.36 4230  61.40 110.46
4.43 20.56 25.06  37.67 70.81
3.01 13.97 16.99  25.37 47.15
7(TOTAL) 8.30 32.60 39.30  58.28 108.12
7(RCO9ONLY) 4.99 12.85 14.21 16.61*% 17.01**
*_Total flow is 58.28 cfs of which 11.64 cfs flows over Highway 1804 and
flows west. Velocity is .82 fps.
**_Total flow is 108.12 cfs of which 87.05 cfs flows over Highway 1804 and
flows west. Velocity is 1.63 fps.

AN DN AW
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Phase 1/Post-Development
Q PEAKS (cfs)

POA 2-YR  10-YR 15-YR 25-YR 100-YR
1 6.26 69.85 84.96 113.21 278.57
2 ) 1.35 1.55 2.13 3.71

3 727 37.75 41.64  76.55 156.30

4(SEE BELOW) 8.02 33.78 40.29  58.00 99.42
5(SEE BELOW) 2.87 8.45 9.42 11.51  15.48

6 1.48 8.69 10.80 16.69  32.32
7(TOTAL) 8.30 32.60 39.30 5828 108.12
7(RC9 ONLY) 4.60 12.43 13.69 16.04* 16.46**

POA 4- Total of Watershed T runoff and flows from Road Culvert 17.

POA 5- Runoff amounts are from the beginning of Reach 8 in the model.
*-Total flow is 58.28 cfs of which 9.48 cfs flows over Highway 1804 and
flows west.

**_Total flow is 108.12 cfs of which 86.80 cfs flows over Highway 1804 and
flows west.

APPROACH CULVERTS

Since the proposed Summit Point 1% Subdivision will have approaches
constructed for each lot located within the subdivision, culvert sizes were
calculated using a 25-year, 24-hour storm event. It was assumed that the
minimum culvert size would be a CMP culvert 18 inches in diameter with a
minimum 1 foot of cover. Approach culverts were determined for only the
Summit Point 1% Subdivision (Phase 1). Table 71 shows the minimum size of
each lot approach culvert.

Table 71
Approach Culverts

Culvert Culvert

Lot Block  Size(in) Lot  Block Size(in)
1 | 18 1 6 18
2 1 18 Estancia 2 6 18

2 1 30 Everest 3 6 N/A
4 6 18
1 2 24 Estancia 5 6 18
1 2 24 Everest 6 6 18
2 2 24 7 6 18
3 2 24 8 6 18
4 2 24 ACRD 6 18
5 2 18 9 6 18
6 2 18 10 6 18
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HIGHWAY 1804 CULVERTS

Highway 1804 culverts were also analyzed to see the affects that the proposed
Summit Point 1% Subdivision Phase 1 will have on the operation of the
existing culverts. The locations of the existing Highway 1804 culverts are
shown on Sheet 2. Sheet 2 shows existing conditions while Sheet 7 shows
Phase 1 conditions.

Highway 1804 Culverts 1

Culvert Size(in) Length(ft) Invert  Outlet

1 48 70 1642.96 1643.06
2 48 70 1642.84 1642.94
3 48 70 1642.73 1642.89
4 48 70 1642.69 1642.67
Elevation Square Feet

1642.67 0

1645.00 3,329

1646.00 8,858

1647.00 14,500

1648.00 25,000-Top of Road

The Highway 1804 Culverts 1 are located just south of the existing driveway,
as shown on Sheet 2. Under Existing Conditions, flows from Road Culvert 1,
Detention Ponds 7, 8, and 9 as well as WS DP7, WS DPS8, and WS DP9 make
up the watershed contributing to these four culverts.

Under Proposed Conditions, flows from Detention Pond 9 and Road Culvert 1
flow to Highway 1804 culverts. WSDP 8 flows to DP 8 which combine with
flows from WSDP 7 to flow to DP 7 then combine with flows from WS A to
flow to DP 10 to combine with flows from Road Culvert 3A to flow DP 6 and
then Road Culvert 1 which then flows to Highway 1804 Culverts 1.
Watershed F also contributes flow coming to the Highway 1804 Culverts 1.

Table 72 shows the peak flows generated for both the Existing Condition,
Phase 1 Developed Condition design storms.
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Highway 1804 Culverts 1

Existing Condition

Event

QpIn
(cfs)

Table 72

Qp Out
(cfs)

Water
Elev

Vel
(fps)

2-year

10-year

15-year

25-year

100-year

12.58

83.37

108.11

164.46

327.54

12.58

83.36

108.10

164.45

325.67

Phase 1 Developed Condition

Event

QpIn
(cfs)

Qp Out
(cfs)

1643.65

1644.95

1645.27

1645.91

1647.65

Water
FElev

C1-2.06
C2-2.32
C3-2.54
C4-2.73
C1-4.19
C2-4.34
C3-4.47
C4-4.59
C1-4.57
C2-4.70
C3-4.82
C4-4.94
C1-5.24
C2-5.36
C3-546
C4-5.57
C1-6.68
C2-6.76
C3-6.83
C4-6.91

Vel
(fps)

2-year

10-year

15-year

25-year

8.41

78.96

95.92

12751

39

8.41

78.95

95.92

127.51

1643.50

1644.89

1645.11

1645.50

Cl-1.72
C2-1.99
C3-2.24
C4-2.44
Cl-4.12
C2-4.26
C3-4.39
C4-4.52
C1-4.40
C2-4.53
C3-4.65
C4-4.77
C1-4.83
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C2-4.95

C3-5.06
C4-5.17
100-year 294.66 293.64 1647.27 Cl1-6.41

C2-6.49
C3-6.57
C4-6.66

Highway 1804 Culverts 2

Culvert Size(in) Length(ft) Invert  Outlet

1 24 90 1643.83 1641.30

Elevation Square Feet

1643.83 0

1646.00 18,469

1648.00 40,945-Top of Road

The Highway 1804 Culverts 2 is located just south of Highway 1804 Culverts
1, as shown on Sheet 7. Under existing conditions Watershed HWY 1804 C2
(WSEXC2 MODEL) is the contributing watershed to this culvert as shown on
Sheet 2. Under proposed conditions WSEXC2 and Highway 1804 right of
way make up this watershed flowing to this culvert. Table 73 shows
watershed information.

Table 73
Watershed WS HWY 1804 C2
Existing, Phase 1

Watershed WS HWY 1804 C2 (WSEXC2 MODEL)

Plan Acres CN  TOC(min)
Existing 24.71 71 23
Phase 1 19.57 70 29

Table 74 shows the peak flows generated for both the Existing Condition and
Phase 1 Developed Condition design storms.
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Table 74
Highway 1804 Culvert 2

Existing Condition

QpIn Qp Out Water Vel
Event (cts) (cfs) Elev (fps)
2-year 4.81 3.65 1644.64 3.06
10-year 18.66 12.13 1645.48 4.37
15-year 22.33 13.92 1645.66 4.61
25-year 32.44 17.46 1646.16 5.56
100-year 58.39 2353 1647.25 7.49
Phase 1

QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 2.74 2.31 1644.46 2.71
10-year 11.64 8.62 1645.15 3.91
15-year 14.07 10.19 1645.30 4.12
25-year 20.78 13.99 1645.67 4.62
100-year 38.24 20.07 1646.59 6.39

Highway 1804 Culverts 3

Culvert Size(in)  Length(ft) Invert  Outlet

1 36 46 1642.97 1642.27
2 36 46 1643.00 1642.30
Elevation Square Feet

1642.97 0

1646.00 23,635

1648.00 40,484

1650.00 100,000-Top of Road

Highway 1804 Culverts 3 are located just south of Highway 1804 Culverts 2
at the entrance of Blue Spruce Road, as shown on Sheets 2 and 7. Flows
contributing to these culverts are from Road Culvert 8 and 15, as well as
runoff from Watersheds WS HWY 1804 C3A, WS HWY 1804 C3B, and WS
HWY 1804 C3C. Flows also travel through Detention Ponds 11 and 12 before
reaching these culverts. Table 75 shows the area, CN number, and time of
concentration for the Existing Condition and Phase 1 Developed Condition.
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Table 75
Watershed WS HWY 1804 C3A,3B, AND 3C Runoff
Existing

Watersheds WSC3A, WSC3B, and WSC3C

Plan HWY 1804 WS Acres CN  TOC(min)
Existing C3A 13.37 72 10

C3B 3591 68 33

C3C 6.33 76 11
Phase 1 C3A 820 73 14

Tables 76 and 76A show the peak flow rates for Existing and Phase 1 design
storm events for these watersheds.

Table 76
Watersheds WSC3A, WSC3B, WSC3C Runoff
Existing

WSC3A WSC3B WSC3C

QPeak Qpeak Qpeak
Event (cts) (cfs) (cfs)
2-year 5.15 3.20 3.74
10-year 17.23 16.28 10.07
15-year  20.31 20.05 11.63
25-year  28.70 30.69 15.81
100-year 49.91 58.99 26.09

Table 76 A
Watersheds WSC3A,WSC3B, WSC3C Runoff
Phase 1

WSC3A WSC3B WSC3C

QPeak Qpeak Qpeak
Event (cfs) (cfs) (cfs)
2-year 2.99 320 3.74
10-year  9.63 16.28 10.05
15-year 11.32 20.04 11.60
25-year  15.85 30.65 15.71
100-year 27.56 59.02 26.11
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Table 77 shows the peak flow rates for the various design storm events for the

Highway 1804 Culverts 3.

Highway 1804 Culvert 3

Existing Condition

Table 77

QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 13.33 12.46 1643.92  C1-3.32
C2-3.27
10-year 56.77 55.00 164520  C1-6.86
C2-6.84
15-year 69.51 67.47 1645.53 C1-7.12
C2-7.10
25-year 98.05 94.31 1646.40  C1-6.70
C2-6.64
100-year 217.89 217.65% 1648.25 C1-9.37
C2-9.33
*-85.49 cfs of this flow overtops road. Velocity is 1.32 fps.
Phase 1
QpIn Qp Out Water Vel
Event (cfs) (cfs) Elev (fps)
2-year 9.50 9.22 1643.78  C1-3.07
C2-3.02
10-year 4438 44.16 164490  Cl1-6.61
C2-6.58
15-year 48.85 48.76 1645.03 C1-6.72
C2-6.69
25-year 85.43 82.84 164596  C1-5.88
C2-5.85
100-year 177.01 175.00%* 1648.19  C1-9.29
C2-9.25

*-43.94 cfs of this flow overtops the road. Velocity is 1.15 fps.

Existing/Proposed Storm Water Sewer System

The existing storm water facilities in the project area consist of overland
drainage, road ditches and approach culverts. Proposed storm water facilities
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will also include road ditches, approach culverts, roadway culverts, drainage
channels, and detention ponds.

Erosion and Sediment Control During and After Construction:

Control measures will be taken on the project site to prevent erosion and to
contain erosion on site, should it occur. It is intended that the best
management practice will be used to accomplish this task. This includes, but
is not limited to, the use of silt fence, straw bales, wattles, rock checks, and
temporary seeding. Once in place, control facilities will be inspected
regularly with sediment removed as needed and maintenance performed as
required to control erosion and sediment on the site during construction.

After construction has been completed, erosion and sediment control measures
shall remain in place until all landscaping and seeding has been completed.
Once seeding has established itself sufficiently, control measures will be
removed. The earthwork contractor will be responsible for installing and
maintaining the erosion control measures. Measures can be seen on Sheets 9-
12. Once the project has been approved, the owner will be responsible for all
erosion control measures until erosion measure goals are achieved.

Permanent erosion control measures shall remain in place after all temporary
erosion control BMP’s have been removed. These BMPs shall be maintained
as necessary.

Water Quality Concerns:

With development of the project site as proposed, sediment transfer from the
site should be reduced over pre-development conditions. The construction of
buildings, along with paved areas, cover erodible areas and eliminate erosion
and sediment transfer. Any other material transfer from this site shall be
controlled per federal, state, and county regulations.

Detention Pond Operation and Maintenance:

The existing and new detention ponds as well as structures within the
subdivision will be maintained by the Home Owners Association.
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Existing water bodies on the property are stock ponds or permanent waters.

. Vegetation in the wetland and riverine range from grass to scrub brush, trees, and cattails.
. Water quantity is generally good.
Depth of Burnt Creek at the bridge was 2.5 feet. Depth of water at Detention Pond 8 was 5.52
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VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)

PROPOSED STORM MH

PROPOSED ROADWAY

PROPOSED STORM SEWER/CULVERTS
PROPOSED ASPHALT

PROPOSED INDEX CONTOUR
PROPOSED INTERMEDIATE CONTOUR

[T
e

STRUCTURE TYPE MATERIAL
RC1 CULVERT CONCRETE
RC2 CULVERT CONCRETE
RC3A CULVERT/RISER CMP/CONCRETE

~ RC3B 'CULVERT/RISER 'CONCRETE/CONCRETE
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EMERGENCY SPILLWAY 12'
~ sEeErc2z
CULVERT kG
DP8  EMERGENCY SPILLWAY' 30
DP9 = SEERCT o B
DP10 CULVERT 10" cMP
RISER 54" cMP
CULVERT 36" cMP
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CULVERT 18" T ewe Py
P x CULVERT s pve 71750
%0, DP3 CULVERT 12 PVC 1750 e A
DP4 CULVERT 15" PVC RTINS
DP5 CULVERT 212" CMP 1700750
) ROCK DAM 20 ROCK =7
B CULVERT 218" CMP_
EMERGENCY SPILLWAY 12 EARTH
DP6 SEE RC2
: DP7  CULVERT S ~ GONCRETE o
DP8  EMERGENCY SPILLWAY 30 EARTH ,S
DPe  SEERC1 o /
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QAS A RS RISER 54 CMP - “
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VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)

® PROPOSED STORM MH

PROPOSED ROADWAY

PROPOSED STORM SEWER/CULVERTS
PROPOSED ASPHALT

PROPOSED INDEX CONTOUR
PROPOSED INTERMEDIATE CONTOUR

QCFS
ws AC CN YR | 10YR 15YR 25YR 100YR
A 5.38 68 12 0.94 4.71 5.67 8.49 15.82
B 1.42 74 5 0.89 256 | 287 402 6.64
C 4.9 73 7 249 7.66 8.79 12.31 20.83
D 24.85 ;] 46 2.98 1149 | 2016 3668
E 324 76 30 1.02 29 463 7.76
F 249 67 5 0.54 275 32 4.91 8.98
FA 15.32 67 21 1.48 869 = 108 1669 3232
G 28.25 69 42 26 11.8 14.4 21.67 40.85
W 11.48 ;] 34 17 66 | 792 1155 97
| 0.66 79 8 0.58 2.07
J 7 72 1 256 1437
K 17.82 69 37 1.78 .16 %
KA 08 I 11 0.52 ¥
KB 11 78 8 0.9 1
L 7.5 71 26 1.34 ..
M 1725 69 81 1055 | 44.39 54
N 9 66 1" 1.03 6.78
e 3585 68 AT 0.53 274
P 23 74 | 5 1.44 3.99 !
Q 351 i 24 0.66 257 3.08 449
R 472 74 27 1.26 397 | 467 6.58
S 1.4 76 22 0.55 1.53 1.78 245
i 20.84 68 T 4.86 24 | 2709 4055
u 10 70 8 3.18 12.14 14.48 20.78
\ 2.33 61 5 0.04 1.36 1.8 3.03
w 13.48 65 32 062 | 461 5.86 9.52
NOTES:
1. Vegetation in the wetland and riverine range from grass to scrub brush, trees, and cattails.
2. Water quantity is generally good.
3. Depth of Burnt Creek at the bridge was 2.5 feet. Depth of water at Detention Pond 8 was 5.52
feet on August 9, 2023.
4. Existing water bodies on the property are stock ponds or permanent waters.
5. Receiving waters for runoff is Burnt Creek and the Missouri River.
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K - 1. Vegetation in the wetland and riverine range from grass to scrub brush, trees, and cattails.
KA T34 2. Water quantity is generally good.
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NO SCALE

VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)
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PHASEA] T ""
WWYi84 Qo | POA #7.
CUVERT 2VR  10YR 15YR _25YR  100YR ; G POND
i esi 7ass 5@ 185 29404 POA #1 &
2 2.31 8.62 10.19 13.99 20.07 HWY 1804 CULVERT 1 Y
3 | 9x ate  4a75 284 175

POA #6354 1

WS HWY 1804 CULVE VA

Phase 1/Post-Development
QPEAKS (cfs)
POA 2-YR _10-YR 15-YR 25-YR 100-YR H 1804 CU T2
1 6.26 69.85 84.96 11321 278.57 f
: R OA#Y et TOMAN ENGINEERING
727 3775 4164 7655 15630 \ 501 1st Street NW, Mandan, ND 58554

Phone: 701-663-6483 * Fax: 701-663-0923

COPYRIGHT 2022 TOMAN ENGINEERING COMPANY

3

4(SEE BELOW) 8.02 33.78 4029  58.00 99.42

5 287 8.45 9.42 11.51  15.48

6 1.48 8.69 1080 16.69 3232
7(TOTAL) 8.30 32.60 3930 5828 108.12
7(RC9 ONLY) 4.93 12.43 13.70  16.47* 16.88**

4468B

i PHASE 1 HIGHWAY 1804 CULVERTS
l’\J/ o SUMMIT POINT 1ST SUBDIVISION

/t\/j)’ /\\\ STORM WATER MANAGEMENT PLAN
(( w—\\j\}_\ BURLEIGH COUNTY, NORTH REg@M04 of 204

/ = “iAY
NG C\ : BCWRD June 2024

S /i\\\\\\hﬁf,\////:g\\s\\ i’\\_{\:h\ SHEET 7 JULY, 2022

POA 4- Total of Watershed T runoff and flows from Road Culvert 17.
*_Total flow is 58.28 cfs of which 8.16 cfs flows over Highway 1804 and
flows west.

**_Total flow is 108.12 cfs of which 85.98 cfs flows over Highway 1804 and
flows west. )
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VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)

LEGEND

PROPOSED STORM MH
PROPOSED ROADWAY
PROPOSED STORM SEWER
PROPOSED ASPHALT

PROPOSED SAN. MH (BY OTHERS)
PROPOSED SAN. SEWER (BY OTHERS)

PROPOSED FIBER ROLLS (SIZE VARIES)
PROPOSED SILT FENCE
EXISTING FLOW ARROW

PROPOSED FLOW ARROW

PROPOSED EROSION CONTROL BLANKET
PROPOSED RIP RAP or ROCK CHECK DAM
PROPOSED INDEX CONTOUR

PROPOSED INTERMEDIATE CONTOUR

. MAJOR GRADING SHALL BE COMPLETED BY GRADING
CONTRACTOR. AREAS TO RECEIVE FILL SHALL BE
SCARIFIED A MINIMUM OF 6" AND COMPACTED TO 90%
DENSITY PRIOR TO PLACEMENT OF FILL. THIS SHALL BE
CONSIDERED INCIDENTAL TO THE CONTRACT. MOISTURE
REQUIREMENTS SHALL BE NO MORE THAN 3% ABOVE OR
BELOW OPTIMUM MOISTURE AS DETERMINED BY ASTM
D-1557

. PRIOR TO GRAVEL BASE PLACEMENT, THE PAVEMENT
CONTRACTOR SHALL SCARIFY A MINIMUM OF 6" DEPTH
AND COMPACT TO 90% DENSITY PRIOR TO PLACEMENT
OF GRAVEL. MOISTURE REQUIREMENTS SHALL BE NO
MORE THAN 3% ABOVE OR BELOW OPTIMUM MOISTURE
AS DETERMINED BY ASTM D-1557

. PRIOR TO ASPHALT PLACEMENT, THE EXISTING
ASPHALT EDGES SHALL BE SAW CUT FULL DEPTH TO

FORM A VERTICAL SURFACE, AND TACKED. THIS SHALL
BE CONSIDERED INCIDENTAL TO THE PROJECT.

/N INITIAL
/A INTERIV
/A FINAL

SCAUTION*

UTILITY LOCATIONS ARE APPROXIMATE.
CONTRACTOR IS RESPONSIBLE FOR
VERIFYING LOCATION PRIOR TO
EXCAVATION

TOMAN ENGINEERING

501 1st Street NW, Mandan, ND 58554
Phone: 701-663-6483 * Fax: 701-663-0923
COPYRIGHT 2022 TOMAN ENGINEERING COMPANY
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EROSION CONTROL PLAN

SUMMIT POINT 1ST SUBDIVISION
STORM WATER MANAGEMENT PLAN

BURLEIGH COUNTY, NORTH REg@®TW6 of 204
BCWRD June 2024
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1/

15 LF 9" FIBER

ROLLS IN
DITCHES (TYP)
AN AY

|

|

————=

ON INLET SIDE
ONLY (TYP)

9"FIBERROLL ——__|

ROCK CHECK

N

N

|

100 0 100 200

e e e —

VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)

LEGEND

® PROPOSED STORM MH
PROPOSED ROADWAY
PROPOSED STORM SEWER
[ 1 PROPOSED ASPHALT
PROPOSED SAN. MH (BY OTHERS)
PROPOSED SAN. SEWER (BY OTHERS)

PROPOSED FIBER ROLLS (SIZE VARIES)
-——o—o—— PROPOSED SILT FENCE
—— EXISTING FLOW ARROW
— PROPOSED FLOW ARROW
PROPOSED EROSION CONTROL BLANKET
PROPOSED RIP RAP or ROCK CHECK DAM

PROPOSED INDEX CONTOUR
PROPOSED INTERMEDIATE CONTOUR

1. MAJOR GRADING SHALL BE COMPLETED BY GRADING
CONTRACTOR. AREAS TO RECEIVE FILL SHALL BE
SCARIFIED A MINIMUM OF 6" AND COMPACTED TO 90%
DENSITY PRIOR TO PLACEMENT OF FILL. THIS SHALL BE
CONSIDERED INCIDENTAL TO THE CONTRACT. MOISTURE
REQUIREMENTS SHALL BE NO MORE THAN 3% ABOVE OR
BELOW OPTIMUM MOISTURE AS DETERMINED BY ASTM
D-1557

2. PRIOR TO GRAVEL BASE PLACEMENT, THE PAVEMENT
CONTRACTOR SHALL SCARIFY A MINIMUM OF 6" DEPTH
AND COMPACT TO 90% DENSITY PRIOR TO PLACEMENT
OF GRAVEL. MOISTURE REQUIREMENTS SHALL BE NO
MORE THAN 3% ABOVE OR BELOW OPTIMUM MOISTURE
AS DETERMINED BY ASTM D-1557

3. PRIOR TO ASPHALT PLACEMENT, THE EXISTING
ASPHALT EDGES SHALL BE SAW CUT FULL DEPTH TO

FORM A VERTICAL SURFACE, AND TACKED. THIS SHALL
BE CONSIDERED INCIDENTAL TO THE PROJECT.

/\ INITIAL
/A INTERIM
/A FINAL

%

UTILITY LOCATIONS ARE APPROXIMATE.
CONTRACTOR IS RESPONSIBLE FOR
VERIFYING LOCATION PRIOR TO
EXCAVATION

(E TOMAN ENGINEERING

- 501 1st Street NW, Mandan, ND 58554
Fichn - Phone: 701-663-6483 * Fax: 701-663-0923

COPYRIGHT 2022 TOMAN ENGINEERING COMPANY

EROSION CONTROL PLAN

SUMMIT POINT 1ST SUBDIVISION
STORM WATER MANAGEMENT PLAN

BURLEIGH COUNTY, NORTHPR4/€0TAT of 204
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N

15 LF 9" FIBER
ROLLS IN
DITCHES (TYP)

m{

9" FIBERROLL ——__|
ON INLET SIDE
ONLY (TYP)

SEE SHEETS 43-48

L/
/— FOR ALTERNATE "A" GRADES,
/

PROFESSIONAL
PE—-2671

LOCATION OF
15 LF 9" FIBER
ROLLS SETIN 4
DITCHES (TYP)

N

N

]

100 0 100 200

VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)

LEGEND

® PROPOSED STORM MH
PROPOSED ROADWAY
PROPOSED STORM SEWER
PROPOSED ASPHALT

PROPOSED SAN. MH (BY OTHERS)
PROPOSED SAN. SEWER (BY OTHERS)

PROPOSED FIBER ROLLS (SIZE VARIES)
PROPOSED SILT FENCE

EXISTING FLOW ARROW

= = PROPOSED FLOW ARROW

PROPOSED EROSION CONTROL BLANKET
PROPOSED RIP RAP or ROCK CHECK DAM

PROPOSED INDEX CONTOUR
PROPOSED INTERMEDIATE CONTOUR

1. MAJOR GRADING SHALL BE COMPLETED BY GRADING

CONTRACTOR. AREAS TO RECEIVE FILL SHALL BE
SCARIFIED A MINIMUM OF 6" AND COMPACTED TO 90%
DENSITY PRIOR TO PLACEMENT OF FILL. THIS SHALL BE
CONSIDERED INCIDENTAL TO THE CONTRACT. MOISTURE
REQUIREMENTS SHALL BE NO MORE THAN 3% ABOVE OR
BELOW OPTIMUM MOISTURE AS DETERMINED BY ASTM
D-1557

2. PRIOR TO GRAVEL BASE PLACEMENT, THE PAVEMENT
CONTRACTOR SHALL SCARIFY A MINIMUM OF 6" DEPTH
AND COMPACT TO 90% DENSITY PRIOR TO PLACEMENT
OF GRAVEL. MOISTURE REQUIREMENTS SHALL BE NO
MORE THAN 3% ABOVE OR BELOW OPTIMUM MOISTURE
AS DETERMINED BY ASTM D-1557

3. PRIOR TO ASPHALT PLACEMENT, THE EXISTING
ASPHALT EDGES SHALL BE SAW CUT FULL DEPTH TO

FORM A VERTICAL SURFACE, AND TACKED. THIS SHALL
BE CONSIDERED INCIDENTAL TO THE PROJECT.

/\ INITIAL
/A INTERIM
/A FINAL

*CAUTION*

UTILITY LOCATIONS ARE APPROXIMATE.
CONTRACTOR IS RESPONSIBLE FOR
VERIFYING LOCATION PRIOR TO
EXCAVATION

(& TOMAN ENGINEERING

o 501 1st Street NW, Mandan, ND 58554
. () Phone: 701-663-6483 * Fax: 701-663-0923

COPYRIGHT 2022 TOMAN ENGINEERING COMPANY

EROSION CONTROL PLAN

SUMMIT POINT 1ST SUBDIVISION
STORM WATER MANAGEMENT PLAN
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| / AN 9" FIBER ROLL
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. R oy ONLY (TYP)
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ROGK CHECK DAM

I /

~ EROSION CONTROL
BLANKET (BOTH —
SIDES)

ROCK CHECK DAM —\
Lra)

ALTERNATE "C"

=7

LOCATION OF
15 LF 9" FIBER
ROLLS SETIN
DITCHES (TYP)

PROFESSIONAL A

PE—2671

Q
O/;\/VGI NES A
7H DAL

100 0 100 200
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VERT. DATUM: NAVD88
HORIZ DATUM: 1983 STATE PLANE, ND SOUTH (3302)

LEGEND

PROPOSED STORM MH
PROPOSED ROADWAY
PROPOSED STORM SEWER
PROPOSED ASPHALT

PROPOSED SAN. MH (BY OTHERS)
PROPOSED SAN. SEWER (BY OTHERS)

PROPOSED FIBER ROLLS (SIZE VARIES)
PROPOSED SILT FENCE

EXISTING FLOW ARROW

PROPOSED FLOW ARROW

PROPOSED EROSION CONTROL BLANKET
PROPOSED RIP RAP or ROCK CHECK DAM

PROPOSED INDEX CONTOUR
PROPOSED INTERMEDIATE CONTOUR

1. MAJOR GRADING SHALL BE COMPLETED BY GRADING
CONTRACTOR. AREAS TO RECEIVE FILL SHALL BE
SCARIFIED A MINIMUM OF 6" AND COMPACTED TO 90%
DENSITY PRIOR TO PLACEMENT OF FILL. THIS SHALL BE
CONSIDERED INCIDENTAL TO THE CONTRACT. MOISTURE
REQUIREMENTS SHALL BE NO MORE THAN 3% ABOVE OR
BELOW OPTIMUM MOISTURE AS DETERMINED BY ASTM
D-1557

2. PRIOR TO GRAVEL BASE PLACEMENT, THE PAVEMENT
CONTRACTOR SHALL SCARIFY A MINIMUM OF 6" DEPTH
AND COMPACT TO 90% DENSITY PRIOR TO PLACEMENT
OF GRAVEL. MOISTURE RE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>