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City of Crooks
City Council
Regular monthly meeting
Posted agenda
Date: 11/14/2022
Time: 7:00pm / CST
Location: Crooks Community Center (701 S West Ave, Crooks, SD, 57020)

Call to order / Roll call
Pledge of allegiance & Invocation

Approve posted agenda

Consent calendar items:

a)
b)
c)
d)
e)
f)

Approve meeting minutes

Approve financials

Approve claims

Renewal of health insurance plan for 2023

Liquor license renewals — Pump’N’Stuff, Chives Dives (“Critters”), The Wooden Nickel
Amendment contract West Ave Trails Ph 2

Open comments [The opportunity for anyone not listed on the agenda to speak to the council, speaking times will be

limited to three (3) minutes. No action will be taken on questions or items not on the agenda.]

Public hearings:

a)
b)

Ordinance considering the adoption of engineering design standards and standard specifications
Conditional use application — Oversized shed — Applicant: Jason Burns / 300 S West Ave, Crooks, SD

Reports / Other business

a)
b)

<)
d)

i)

k)

TIF #2 Amendment — Tobin Morris
CIP & Reserves
Crooks HRC
Parks
i.Partial payment baseball land
Economic Development
Streets
i.Drainage improvements — Pay application #1
Planning and Zoning
i.Connection Willie Dr.
Government buildings & IT infrastructure
i.Raztech — Managed IT agreement for 2023
Finance
i.Close account ending in 5038
ii.Returned item fee
iii.Interfund loan from 101 to 220
Utility
i.Water Study presentation
ii.East side lift station change order
iii.Sanitary sewer / Main lift station — Pay application #5
iv.Use ARPA allocation of $2,679.64 for payment towards qualifying construction expenditures of sanitary sewer/main
lift station project
v.East side lift station — Pay application #1
vi.Set aside sewer cost recovery district funds & water/sewer funds in SD FIT
Code enforcement / animal control
Other business:
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i.Minnehaha County cost-sharing request
ii.Compensation commercial building official
8) Ordinances, resolution, policy, motions
a) First reading of Ordinance #312: Adopting design standards for the City of Crooks
b) First reading of Ordinance #313: Supplemental appropriations
c) First reading of Ordinance #314: Adoption regulations pertaining to the discharge of firearms
d) Resolution 2022-22: Assigning an address
9) Adjourn
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City of Crooks
Meeting Minutes
October 10, 2022

At 7:02pm, Mayor Oseby called the meeting to order at the Crooks Community Center. Answering roll
call were Alderman Harstad, Alderman Richardson, and Mayor Oseby. Absent with notice was Alderman
Beyer. City staff present were City Administrator/Finance Officer Schantz, City engineer Jake Morris
(DGR), and Planning and Zoning Director S. Richardson.

Pledge of allegiance was recited by those present. Oseby led invocation.

Approve posted agenda. Motion by Richardson to approve agenda, seconded by Harstad. No discussion.

All aye, motion carried.

Consent calendar items. Motion by Richardson to approve consent calendar items, seconded by Harstad.
Heiman flame retardant boot purchase was discussed. No further discussion. All aye, motion carried.

Approved items: 09/21/2022 & 09/12/2022 meeting minutes, financials, and October claims (full

listing below).

Approved claims.

Vendor Date incur. Description Amount
A&B Business Solutions 10/4/2022 copier lease $ 290.99
A&B Business Solutions 10/3/2022 monthly managed IT $ 841.97
ADAPCO 9/14/2022 cap w/ handle for chemical tank $ 87.10
Aflac 9/26/2022 Aflac payable $ 138.34
Alliance Communications 10/1/2022 internet & phone utilities $ 564.88
Appeara 9/14/2022 mat, mop, towel, rag service $ 82.26
Appeara 9/28/2022 mat, mop, towel, rag service $ 90.90
Automotive Services Inc 10/3/2022 repair blue truck $ 907.76
Budget Blinds 9/26/2022 blinds at office $ 793.20
Clayton Energy 10/3/2022 reservation fee & monthly service | $ 2,018.00
fee
Clayton Energy 9/14/2022 08-2022 commodity purchase $ 7,171.47
Crooks Volunteer Fire 9/20/2022 2023 calendar ad $ 125.00
Department
Dakota Supply Group 9/16/2022 tracer splice $ 106.14
Daktronics 9/27/2022 handheld controller scoreboard $ 1,340.00
Double H Paving 9/7/2022 refund deposit hydrant meter $ 893.50
Ecolab 9/27/2022 pest control services $ 89.41
Fine Finish Drywall 9/28/2022 drywall repair Crooks Comm. $ 3,200.00
Center
Crooks Municipal Utilities 10/6/2022 N lift station utilities $ 25.06
Crooks Municipal Utilities 10/6/2022 w lift station utilities $ 25.06
Crooks Municipal Utilities 10/6/2022 Palmira bathroom utilities $ 107.04
Crooks Municipal Utilities 10/6/2022 Crooks Comm. Cen. utilities $ 113.80
Crooks Municipal Utilities 10/6/2022 New Hope bathroom utilities $ 83.34
Crooks Municipal Utilities 10/6/2022 Sunset irrigation utilities $ 2,775.61
First Interstate Bank 10/7/2022 purchase card payment $ 3,521.01
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First Interstate Bank 9/30/2022 service charge $ 49.75
First Interstate Bank 9/23/2022 stop payment $ 17.00
First Interstate Bank 9/21/2022 stop payments $ 51.00
First Rate Excavate 9/19/2022 water renewal & asphalt $ 4,693.89
replacement
First Rate Excavate 9/19/2022 fire hydrant replacement $ 18,877.59
Flooring America of Sioux Falls | 9/12/2022 vinyl base + installation $ 294.92
Garbage'N'More 10/1/2022 quarterly garbage bill $ 560.00
Gas Product Sales Inc 5/31/2022 gas supplies $ 640.43
Gas Product Sales Inc 5/25/2022 gas supplies $ 203.83
Gas Training Specialties 10/6/2022 0OQ training gas & mileage $ 2,437.50
Geotek Engineering 9/14/2022 air quality testing Crooks Comm. | $ 336.70
Cen.
Goebel Printing 9/12/2022 garments w/ logos $ 563.62
Groebner & Associates 10/7/2022 gas locks $ 173.76
Health Pool of SD 10/3/2022 health + life insurance payable $ 2,993.36
Heiman Fire Equipment 9/7/2022 fire retardant boots $ 231.00
Intek Cleaning & Restoration 9/14/2022 mold mitigation Crooks Comm. $ 8,904.95
Cen.
Internal Revenue Service / 9/20/2022 payroll tax deposit $ 3,401.33
EFTPS
Interstate Office Products 9/20/2022 design services office remodel $ 986.72
iWorq 10/3/2022 annual support $ 2,000.00
Kormanagement Services 9/20/2022 drug testing staff $ 208.50
Lacey Rentals 9/21/2022 portable restroom rental Sunset $ 185.00
Park
Lacey Rentals 9/26/2022 portable restroom rental Sunset $ 1,383.00
Park
Lacey Rentals 10/7/2022 add. portable restroom rentals $ 501.00
Linn Suttle 10/6/2022 utility deposit return $ 29.05
Mac's 10/3/2022 supplies $ 55.53
Mac's 10/5/2022 safety red spray paint $ 49.95
Matheson Tri-Gas, Inc. 9/30/2022 gas charts $ 34.25
Meierhenry Sargent 9/16/2022 08-2022 legal services $ 2,735.35
Menards 9/14/2022 supplies for spray foam $ 207.93
application
Menards 10/5/2022 supplies $ 193.25
Minnehaha Comm. Water Corp. | 10/3/2022 monthly water purchase $ 10,569.60
Minnehaha County Treasurer 10/3/2022 address sign for new lift station $ 50.00
Nate Stroschein 9/12/2022 drain tile work sanitary sewer $ 3,541.51
expansion
New Century Press 9/23/2022 Ist surplus sale notice - Kubota $ 10.01
New Century Press 9/30/2022 2nd surplus sale notice - Kubota $ 8.96
New Century Press 9/2/2022 08/25/22 mtg mins $ 15.68
New Century Press 9/23/2022 9/12/2022 meeting minutes $ 202.72
New Century Press 9/23/2022 hearing notice - conditional use $ 15.12
New Century Press 9/16/2022 Ord 308 publication $ 32.48
New Century Press 9/16/2022 Ord 307 publication $ 25.20
New Century Press 9/30/2022 09/21/22 meeting minutes $ 11.20
October 10, 2022 meeting minutes 2




New Century Press 9/30/2022 Ord 309 publication $ 136.64
Nexben 10/1/2022 supplemental life insurance - $ 1.70
child
Nexben 10/1/2022 vision insurance $ 20.42
Nexben 10/1/2022 supplemental life insurance - $ 50.40
spouse
Nexben 10/1/2022 supplemental life insurance $ 59.00
Nexben 10/1/2022 dental insurance $ 169.02
Payment Service Network 10/3/2022 gateway fee $ 89.95
Puetz Design + Build 9/21/2022 refund deposit hydrant meter $ 1,000.00
Q3 Contracting 9/22/2022 new gas services $ 3,935.74
Q3 Contracting 10/6/2022 repair gas hit $ 1,242.74
Randy Nielson 10/6/2022 utility deposit return $ 69.25
Sandra Mendez 10/3/2022 Crooks Comm Cen refund $ 850.00
Schoenfish & Co. 9/22/2022 2021 audit preparation fee $ 9,100.00
SD Assoc. of Rural Water 9/20/2022 vacuuming valves $ 300.00
Systems
SD Dept of Revenue 9/20/2022 sales tax payable $ 1,296.51
SD Dept. of Health 9/22/2022 wastewater testing $ 181.00
SD DOT 9/26/2022 progress billing West Ave Trails $ 1,062.01
Ph2
SD Municipal League 10/3/2022 2022 annual conference fee $ 115.00
SD One Call 9/30/2022 monthly message fees $ 133.35
SD Retirement System 9/19/2022 monthly retirement contribution $ 2,757.84
SDRS Supplemental Retirement | 9/21/2022 ROTH contribution $ 300.00
Plan
SECOG 10/7/2022 Services 2021 sanitary sewer $ 4,000.00
expansion
Shell/Pump'N'Stuff 9/19/2022 fuel $ 43.60
Shell/Pump'N'Stuff 9/15/2022 fuel $ 32.77
Shell/Pump'N'Stuff 9/22/2022 fuel $ 44.61
Shell/Pump'N'Stuff 9/23/2022 fuel $ 84.96
Shell/Pump'N'Stuff 9/27/2022 Fuel $ 3.63
Shell/Pump'N'Stuff 9/23/2022 fuel $ 274.75
Simone Middlen 10/6/2022 utility deposit return $ 87.62
Sioux Falls Humane Society 9/15/2022 08-2022 animal control services $ 140.70
Sioux Valley Energy 9/13/2022 sewer utilities $ 136.67
Sioux Valley Energy 9/13/2022 street light utilities $ 254.00
Sioux Valley Energy 9/13/2022 469th lift station utilities $ 120.00
US Postal Service 10/7/2022 mailing fee postcards $ 312.11
USDA - Rural Development 10/20/2022 pay loader note payment $ 1,663.00
USDA - Rural Development 9/20/2022 pay loader note payment $ 1,663.00
Vantek 9/1/2022 pager utilities $ 15.00
Vantek 10/1/2022 pager utilities $ 15.00
Verizon 9/10/2022 utilities metering station $ 24.97
Verizon 9/23/2022 utilities $ 91.38
U Drive Technology 10/1/2022 09-2022 text messaging service $ 290.36
Viking Sheet Metal 9/30/2022 pan for refrigerator $ 98.38
William J. Pearson 9/20/2022 reimbursement supplies $ 25.55
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Xcel Energy 9/30/2022 electric utilities $ 3,584.39
Zacharias Construction 9/29/2022 crushed gravel $ 339.71
Total claims $ 129,091.21
Approved purchase card claims.
Vendor Date incur. Description Amount
Affordable Moving 9/14/2022 moving office furniture $ 637.10
Amazon 10/5/2022 grease $ 73.99
Amazon 10/5/2022 office supplies $ 70.12
Amazon 9/29/2022 supplies office organization $ 82.28
Amazon 9/26/2022 desk calendars $ 99.80
Amazon 9/26/2022 return desk calendars $ (71.96)
Amazon 9/23/2022 street signs $ 85.46
Amazon 9/22/2022 return label maker $ (110.22)
Amazon 9/20/2022 labels $ 13.88
Amazon 9/20/2022 desk & wall calendars & surge $ 113.43
protector
Amazon 9/20/2022 wall organizer for brochures $ 122.54
Amazon 9/15/2022 organization tools, supplies, label | $ 246.32
maker
Amazon 9/9/2022 standing desk converter $ 49.99
Amazon 9/9/2022 wall mounted file holder $ 39.57
Amazon 9/9/2022 dual monitor mount $ 42.49
Crooks Country Corner 9/30/2022 fuel $ 71.20
Crooks Country Corner 9/16/2022 fuel $ 65.56
Dakota Supply Group 10/3/2022 lid lifter $ 115.89
DocuSend/Mail Technologies 10/6/2022 Non-Crooks eBills mailing $ 4.79
DocuSend/Mail Technologies 10/6/2022 Crooks eBills mailing $ 6.38
Flagshooter 9/28/2022 locating flags $ 148.08
Hirshfield's 9/29/2022 paint Crooks Community Center | $ 204.11
Hirshfield's 9/26/2022 paint + painting supplies $ 246.99
Nyberg's Ace Hardware 9/21/2022 cleaning supplies $ 27.97
ODP Business Solutions 9/22/2022 copy paper $ 59.34
Office Depot / Office Max 9/21/2022 supplies office organization $ 223.20
Office Depot / Office Max 9/13/2022 chair mats office $ 219.96
Redi Towing 9/25/2022 towing blue truck $ 130.00
Scooby's 8/3/2022 wash skid steer & broom $ 15.00
Scooby's 8/2/2022 wash mower $ 5.50
Shell/Pump'N'Stuff 9/26/2022 fuel $ 53.19
Shell/Pump'N'Stuff 9/20/2022 fuel $ 51.55
Shell/Pump'N'Stuff 10/3/2022 fuel $ 47.70
Sturdevants 10/5/2022 oil filters $ 41.91
The Wooden Nickel 9/19/2022 staff lunch $ 73.75
US Postal Service 9/12/2022 delinquency letters $ 59.80
US Specialty Coatings 9/6/2022 marking paint $ 154.35
Total purchase card claims $ 3,521.01
Approved salaries & wages for October 2022.
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Council $ 525.00

Mayor $ 420.00

Planning and Zoning Commission | $ 448.00

Finance Office $ 2,816.38

Government Buildings $ 1,570.81

Building Inspector $ 1,848.82

Highway & Streets $ 1,424.07

Highway & Streets - Snow $ 957.09

Removal

Code Enforcement $ 95.82
Clean-Up $ 262.92
Animal Control $ 47.90
West Nile $ 86.51
Parks $ 2,142.25

Economic Development $ 276.30
Gas $ 4,821.47
Water $ 5,320.26
Sewer $ 5,417.58

Total wage claims $ 28,481.18

Open comments.

a)
b)

c)

Jim Ivers, resident, addressed the governing body on the potential acquisition of a table tennis
table and use of the Crooks Community Center for use for table tennis.

Joe Kippley, candidate for Minnehaha County Commission, introduced himself and spoke on his
candidacy.

Dan Ahlers, candidate for state legislature, introduced himself and spoke on his candidacy.

Public hearing. At 7:20pm, Oseby opened the public hearing for the conditional use application for shed
submitted by Evan Murphy at 401 W 6™ St. S. Richardson spoke on the application, stating requirements
have been met. Oseby then opened floor for public comment. No input from public was received. Motion
by Harstad to approve conditional use, seconded by Richardson. No discussion. All aye, motion carried.
Oseby closed hearing at 7:22pm.

Reports/Other business:

a)
b)

d)
¢)
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Crooks HRC report was given by Harstad. The last meeting of CHRC was discussed.

Parks report was given by Harstad. The fall clean-up has been scheduled for later in October. The
Crooks Flag Football League held its Super Bowl at Sunset Park late September. The football
fields at Sunset Park are holding up well through the substantial use. A flag football tournament
has been scheduled for October.

Economic development report was given by Harstad. Harstad visited city of Hartford to see the
progress in economic development. Regionalization of sanitary sewer was spoken about. The
upcoming CDC will be attended by Harstad. Oseby provided an update on CDC North Addition
development.

Streets report was given by Oseby. The culvert project to resolve drainage issues has commenced.
Planning and Zoning report was given by S. Richardson. The recent meeting of PZ Commission
was reported on. The PZ Commission is working on updating the comprehensive plan for the
City.



g)
h)

i)
)

1. Willie Dr. connection. A portion of the road connecting Willie Dr. to Willie Cir.
remains unpaved and will need to be paved. Ways to ensure road gets paved and
completed were discussed.

ii. Crooks’ southern boundary. The receipt of a recent plat has led to discussions on
the development of Crooks and where its future growth will occur. S. Richardson
spoke on the issues with the recent plat and asked board provide input and
guidance on the way he perceives City to grow. Oseby commented on potential
future development and timeline for development/growth of municipality.

Government buildings & IT infrastructure report was given by Oseby and Schantz. Mold
mitigation at Crooks Community Center has been completed and repairs have been made to
facility.

Finance report was given by Richardson. 2021 audit. Richardson spoke on meeting with auditors
and results of audit report.

Utility report was given by Oseby. The meeting to discuss results of water study was spoken
about. The water study has identified needs of the community and will impact future planning for
capital outlay projects. Harstad spoke on need to ensure adequate fire protection.

Code enforcement/Animal control. No report.

Other business:

i. County request. The potential request by the County for cost sharing of the
mobilization was discussed. Council did not take any action until formal
submission has been received.

Ordinances, resolution, policy, motions.

a)

b)

Second reading of Ordinance #310 was given by Oseby. Motion by Harstad to approve ordinance,
seconded by Richardson. The City needs to pass ordinance to have policy in place to allow
facilitation of school-sponsored activities in parks per Harstad. No further discussion. Roll call
vote: Harstad — aye, Richardson — aye. All aye, motion carried.

Second reading of Ordinance #311 was given by Oseby. Motion by Richardson to approve
ordinance, seconded by Harstad. Schantz spoke on amounts of spending authority to be
appropriated. No further discussion. Roll call vote: Harstad — aye, Richardson — aye. All aye,
motion carried.

First reading of Resolution 2022-21 was given by Oseby. Motion by Harstad to approve
resolution, seconded by Richardson. No discussion. All aye, motion carried.

CITY OF CROOKS
RESOLUTION #2022-21

A RESOLUTION ESTABLISHING AND NAMING THE FOOTBALL FIELDS AT SUNSET
PARK.

WHEREAS, a mayoral proclamation was issued to show appreciation for the volunteer efforts of Todd
Myhre for the Crooks Flag Football League; and,

WHEREAS, the mayoral proclamation instructed Council to draft and present a resolution officially
naming the fields; and,

WHEREAS, the mayoral proclamation the name of Myhre Fields for the football fields at Sunset Park;

and,
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WHEREAS, the Crooks City Council is authorized to promulgate, adopt, and pass ordinances,
resolutions, and legislative acts; and,

WHEREAS, the Crooks City Council wishes to adopt Resolution 2022-21 to name the fields following
the mayoral proclamation;

NOW, THEREFORE, BE IT RESOLVED THAT;

The football fields at Sunset Park shall henceforth be known as Myhre Fields.

Ayes: Harstad, Richardson Nays: Abstains:

Dated this 10" day of October, 2022.

Mayor

ATTEST:

Finance Officer

Passed: 10/10/2022
Published:
Effective:

Adjourn. Motion by Harstad to adjourn meeting at 8:12pm, seconded by Richardson. No discussion. All
aye, motion carried.

Respectfully submitted,

Tobias Schantz

City Administrator/Finance Officer
City of Crooks, SD

Published:
Published once at the approximate cost of:
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CITY OF CROOKS BUDGET V. ACTUALS
As of November 11, 2022

Appropriation and Accumulations: 2022 Budet 2022 YTD Remaining % Budget
101 GENERAL FUND nage Actuals Balance spent
410 GENERAL GOVERNMENT
411 Council $ 12,240.00 $ 8,801.02 $ 3,438.98 71.90%
411.3 Publications $ 5,535.00 $ 5,187.85 $ 347.15 93.73%
411.5 Contingency $ 18,000.00 $ - $ 18,000.00 0.00%
412 Mayor $ 13,259.00 $ 7,01894 $ 6,240.06 52.94%
412.3 Planning & Zoning $ 14,592.00 § 9,659.79 § 4,932.21 66.20%
413 Elections $ 1,770.00  $ 22.31 $ 1,747.69 1.26%
414 Attorney $ 12,000.00 § 10,340.35 $ 1,659.65 86.17%
414.2 Finance Office $ 31,111.00 $ 39,678.15  $ (8,567.15) 127.54%
419.2 Government Buildings $ 56,559.00 § 76,611.40  $ (20,052.40) 135.45%
419.6 Engineer $ 5,000.00 $ 4,341.00 $ 659.00 86.82%
TOTAL GENERAL GOVER $ 170,066.00 $ 161,660.81 $ 8,405.19 95.06%
420 PUBLIC SAFETY
421 Police $ 48,100.00 $ 48,035.00 $ 65.00 99.86%
422 Fire $ 40,500.00 $ 40,000.00 $ 500.00 98.77%
423.2 Protective Inspection $ 31,827.00 § 35,401.09 $ (3,574.09) 111.23%
429.0 Other Protection $ 2,908.00 $ 2,908.00 $ - 100.00%
TOTAL PUBLIC SAFETY §$ 123,335.00 $ 126,344.09 $ (3,009.09) 102.44%
430 PUBLIC WORKS
431.1 Highway and Streets $ 266,914.00 $ 59,44434 $  207,469.66 22.27%
431.5 Storm Drainage $ 92,748.09 $ - $ 92,748.09 0.00%
431.6 Street Lighting $ 29,000.00 $ 2224934  § 6,750.66 76.72%
431.7 Snow Removal $ 32,189.00 $ 24,067.46  $ 8,121.54 74.77%
TOTAL PUBLIC WORKS $ 420,851.09 $ 105,761.14 $  306,968.41 25.13%
440 HEALTH AND WELFARE
441 Code Enforcement $ 5,517.00 $ 2,338.91 $ 3,178.09 42.39%
441.1 City Cleanup $ 9,148.00 $ 6,883.04 $ 2,264.96 75.24%
441.2 Animal Control $ 1,484.00 $ 1,190.14  $ 293.86 80.20%
441.3 West Nile $ 5,895.00 $ 4,603.33 $ 1,291.67 78.09%
446.0 Ambulance Services $ 7,500.00 $ 7,500.00 $ - 100.00%
TOTAL HEALTH & WELF. $ 29,544.00 $ 2251542  $ 7,028.58 76.21%
450 CULTURE AND RECREATION
452 Parks $ 102,004.00 $ 104,583.90  $ (2,579.90) 102.53%
TOTAL CULTURE & RECI $ 102,004.00 $ 104,583.90 $ (2,579.90) 102.53%
465 ECONOMIC DEVELOPMENT & ASSIST.
465.3 Promoting the City $ 6,867.00 $ 6,94237  $ (75.37) 101.10%
TOTAL ECONOMIC DEVE § 6,867.00 $ 6,942.37 $ (75.37) __ 101.10%_
470 DEBT SERVICE
470 Debt Service $ 23,830.00 $ 18,318.00  $ 5,512.00 76.87%
TOTAL DEBT SERVICE $ 23,830.00 $ 18,318.00 § 5,512.00 76.87%
TOTAL GENERAL FUNDS $ 876,497.09 $ 546,125.73 $  322,249.82 62.31%
211 - Gross Receipts $ 18,700.00 $ 18,700.00 $ - 100.00%
220 - Street Maintenance $ 93,000.00 $ 93,000.00 $ - 100.00%
272 - Federal Grant Fund $ 2,679.64 $ - $ 2,679.64 0.00%
617 - Natural Gas $ 966,475.00 $ 803,883.16 $ 162,591.84 83.18%
602 - Water $ 281,269.00 $ 392,590.19 $ (111,321.19) 139.58%
604 - Sewer $ 344,566.64 $ 1,191,843.91 § (847.,277.27) 345.90%
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Council Revenue Guideline

CITY OF CROOKS

11/11/22 5:44 PM
Page 1

2022 2022 November %YTD

Source  Source Descr Budget YTD Amt 2022 Amt Budget
Fund 101 GENERAL FUND

31110 GEN PROP TAXES CURRENT YEAR $266,953.00 $154,090.53 $0.00 57.72%
31130 GEN PROP TAXES PRIOR YR $0.00 $763.09 $0.00 0.00%
31300 GEN SALES AND USE TAXES $190,000.00 $307,961.60 $0.00 162.09%
31500 AMUSEMENT TAXES $108.00 $0.00 $0.00 0.00%
31900 PENALTIES & INTEREST DELINQ. $0.00 $245.75 $0.00 0.00%
32001 CITY LIQUOR LICENSE $4,000.00 $5,362.00 $0.00 134.05%
32002 CITY MALT BEVERAGE LICENSE $300.00 $300.00 $0.00 100.00%
32003 CITY VIDEO LOTTERY FEE $900.00 $1,100.00 $0.00 122.22%
32004 BUILDING PERMITS $20,000.00 $65,356.82 $3,120.32 326.78%
32005 GARBAGE LICENSES $600.00 $600.00 $0.00 100.00%
32006 PET LICENSES $50.00 $11.00 $0.00 22.00%
32007 PEDDLERS LICENSE $0.00 $0.00 $0.00 0.00%
32008 CONTRACTORS LICENSE $0.00 $1,440.00 $100.00 0.00%
32200 SALE OF SURPLUS PROPERTY $0.00 $447.47 $0.00 0.00%
33100 FEDERAL GRANTS $0.00 $0.00 $0.00 0.00%
33401 STATE GRANT - PARKS $0.00 $0.00 $0.00 0.00%
33402 STATE GRANTS - COMM CENTER $0.00 $0.00 $0.00 0.00%
33403 STATE GRANT - PUBLIC HEALTH $0.00 $0.00 $0.00 0.00%
33510 BANK FRANCHISE TAX $9,000.00 $10,485.50 $0.00 116.51%
33530 LIQUOR TAX REVERSION $7,800.00 $9,543.84 $0.00 122.36%
33540 MOTOR VEHICLE TAX 5% $7,650.00 $4,398.11 $0.00 57.49%
33550 PRORATE LICENSE FEES $750.00 $391.47 $0.00 52.20%
33580 LOCAL GOV HWY AND BRIDGE FUND $9,650.00 $10,772.87 $0.00 111.64%
33820 CTY HWY AND BRIDGE RESERVE TAX $0.00 $0.00 $0.00 0.00%
33830 COUNTY WHEEL TAX $1,450.00 $7,558.35 $0.00 521.27%
33900 OTH. INTERGOVERNMENTAL REV $3,380.00 $71,429.30 $0.00 2113.29%
34103 HEARING FEES $0.00 $600.00 $250.00 0.00%
34110 ZONING AND SUBDIVISION FEES $0.00 $0.00 $0.00 0.00%
34203 PROTECTIVE INSPECTION FEES $0.00 $0.00 $0.00 0.00%
34399 HIGHWAY & STREETS OTHER $0.00 $0.00 $0.00 0.00%
34530 ANIMAL CONTROL FINES COLLECTED $0.00 $0.00 $0.00 0.00%
35000 FINES AND FORFEITS $0.00 $196.49 $17.88 0.00%
35100 COURT FINES AND FORFEITS $0.00 $0.00 $0.00 0.00%
36000 MISCELLANEOUS REVENUE $0.00 $0.00 $0.00 0.00%
36010 REVENUE CHRISTMAS MARKET $0.00 $0.00 $0.00 0.00%
36050 DONATIONS $0.00 $0.00 $0.00 0.00%
36100 INVESTMENT EARNINGS $50.00 $5,073.44 $0.00 10146.88%
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Council Revenue Guideline

11/11/22 5:44 PM
Page 2

2022 2022 November %YTD

Source  Source Descr Budget YTD Amt 2022 Amt Budget
36120 FIT INTEREST $0.00 $0.00 $0.00 0.00%
36201 RENTALS $3,500.00 $9,685.00 $0.00 276.71%
36300 SPECIAL ASSESSMENTS $0.00 $0.00 $0.00 0.00%
36401 SPECIAL MAINTENANCE FEE $0.00 $0.00 $0.00 0.00%
36600 GAIN ON SALE OF FIXED ASSETS $0.00 $0.00 $0.00 0.00%
36700 CONTRI & DONATION PRIVATE SOUR $0.00 $0.00 $0.00 0.00%
36900 OTHER MISCELLANEOUS REVENUE $1,500.00 $4,217.29 $3,405.00 281.15%
36901 CABLE TELEVISION FRANCHISE FEE $6,500.00 $4,665.25 $0.00 71.77%
36903 RECOVERY PR YR EXPENDITURES $0.00 $178.60 $0.00 0.00%
36904 Dividend income $1,500.00 $2,585.45 $0.00 172.36%
37200 MONTHLY BASE CHARGE $0.00 $0.00 $0.00 0.00%
37600 UNEMPLOYMENT INSURANCE $0.00 $0.00 $0.00 0.00%
38040 OTHER SALES $0.00 $0.00 $0.00 0.00%
39000 OTHER SOURCES $0.00 $0.00 $0.00 0.00%
39101 TRANSFERS IN (SDCL 9-21-26.1) $0.00 $0.00 $0.00 0.00%
39107 CAPITAL CONTRIBUTIONS $0.00 $0.00 $0.00 0.00%
39110 OPERATING TRANSFERS IN $0.00 $0.00 $0.00 0.00%
39129 OTHER LONG TERM DEBT ISSUED $0.00 $0.00 $0.00 0.00%
39130 SALES OF MUNICIPAL PROPERTY $0.00 $4,402.50 $0.00 0.00%
39140 COMP FOR LOSS OR DAM GEN FIX A $0.00 $0.00 $0.00 0.00%

Fund 101 GENERAL FUND $535,641.00 $683,861.72 $6,893.20

Fund 201 SPECIAL PARK FUND
34698 Open Space Fee $0.00 $22,200.00 $0.00 0.00%

Fund 201 SPECIAL PARK FUND $0.00 $22,200.00 $0.00

Fund 211 LIQUOR, LODGING, DINING
31300 GEN SALES AND USE TAXES $9,000.00 $11,904.36 $0.00 132.27%
36700 CONTRI & DONATION PRIVATE SOUR $0.00 $5,000.00 $0.00 0.00%

Fund 211 LIQUOR, LODGING, DINING $9,000.00 $16,904.36 $0.00

Fund 220 SPECIAL MAINTENANCE FUND
36401 SPECIAL MAINTENANCE FEE $93,000.00 $55,707.30 $0.00 59.90%

Fund 220 SPECIAL MAINTENANCE FUND $93,000.00 $55,707.30 $0.00

Fund 272 FEDERAL GRANT FUND
33100 FEDERAL GRANTS $1,339.82 $0.00 $0.00 0.00%

Fund 272 FEDERAL GRANT FUND $1,339.82 $0.00 $0.00

Fund 600 GAS FUND
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2022 2022 November %YTD
Source  Source Descr Budget YTD Amt 2022 Amt Budget
33100 FEDERAL GRANTS $0.00 $0.00 $0.00 0.00%
33900 OTH. INTERGOVERNMENTAL REV $0.00 $0.00 $0.00 0.00%
36025 CAPACITY FEE $13,500.00 $10,079.10 $0.00 74.66%
36100 INVESTMENT EARNINGS $0.00 $0.00 $0.00 0.00%
36600 GAIN ON SALE OF FIXED ASSETS $0.00 $0.00 $0.00 0.00%
36900 OTHER MISCELLANEOUS REVENUE $0.00 $12,050.81 $0.00 0.00%
36903 RECOVERY PR YR EXPENDITURES $0.00 $76.00 $0.00 0.00%
36904 Dividend income $0.00 $262.46 $0.00 0.00%
37902 BULK SALES $0.00 $0.00 $0.00 0.00%
37909 CIAC $0.00 $500.00 $500.00 0.00%
38200 GAS METERED REVENUE $570,000.00 $716,679.42 $0.00 125.73%
38210 GAS CUSTOMER CHARGE $160,000.00 $135,137.50 $0.00 84.46%
38220 GAS PENALTY $6,500.00 $1,523.58 $332.00 23.44%
38230 GAS DEPOSIT-CUSTOMER $0.00 $0.00 $0.00 0.00%
38280 GAS SALES OF SUP & MATERIALS $0.00 $0.00 $0.00 0.00%
38290 GAS OTHER REVENUE $0.00 $0.00 $0.00 0.00%
38295 RETURNED CHECK PAID/NSF FEES $0.00 $240.00 $0.00 0.00%
38310 RECONNECT FEES $0.00 $700.00 $0.00 0.00%
39110 OPERATING TRANSFERS IN $0.00 $0.00 $0.00 0.00%
39140 COMP FOR LOSS OR DAM GEN FIX A $0.00 $2,901.30 $0.00 0.00%

Fund 600 GAS FUND $750,000.00 $880,150.17 $832.00
Fund 602 WATER FUND

33100 FEDERAL GRANTS $0.00 $0.00 $0.00 0.00%
33400 STATE GRANT $0.00 $0.00 $0.00 0.00%
33900 OTH. INTERGOVERNMENTAL REV $0.00 $0.00 $0.00 0.00%
36100 INVESTMENT EARNINGS $0.00 $156.06 $0.00 0.00%
36201 RENTALS $2,280.00 $2,186.30 $0.00 95.89%
36900 OTHER MISCELLANEOUS REVENUE $0.00 $150.00 $0.00 0.00%
36903 RECOVERY PR YR EXPENDITURES $0.00 $60.80 $0.00 0.00%
36904 Dividend income $0.00 $561.05 $0.00 0.00%
37200 MONTHLY BASE CHARGE $185,196.00 $165,000.60 $0.00 89.10%
37902 BULK SALES $0.00 $981.91 $0.00 0.00%
38040 OTHER SALES $0.00 $0.00 $0.00 0.00%
38100  WATER METERED REVENUE $92,793.00 $128,270.03 $0.00 138.23%
38104  TAP FEE $0.00 $6,250.00 $0.00 0.00%
38105 Hydrant hookup $0.00 $300.00 $0.00 0.00%
38120  WATER PENALTY REVENUE $1,000.00 $543.48 $184.00 54.35%
38180  WATER SALES OF SUP & MATERIALS $0.00 $0.00 $0.00 0.00%
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Source  Source Descr Budget YTD Amt 2022 Amt Budget
38190  WATER OTHER REVENUE $0.00 $0.00 $0.00 0.00%
38205 UNOBLIGATED FUNDS $0.00 $0.00 $0.00 0.00%
38310 RECONNECT FEES $0.00 $1,050.00 $0.00 0.00%
39101 TRANSFERS IN (SDCL 9-21-26.1) $0.00 $0.00 $0.00 0.00%
39124 Other bonds issued $0.00 $0.00 $0.00 0.00%
Fund 602 WATER FUND $281,269.00 $305,510.23 $184.00
Fund 604 SEWER FUND
33100 FEDERAL GRANTS $2,679.64 $0.00 $0.00 0.00%
33400 STATE GRANT $0.00 $0.00 $0.00 0.00%
33404 SD DANR Grants $0.00 $435,074.15 $0.00 0.00%
33900 OTH. INTERGOVERNMENTAL REV $0.00 $0.00 $0.00 0.00%
36100 INVESTMENT EARNINGS $0.00 $156.03 $0.00 0.00%
36900 OTHER MISCELLANEOUS REVENUE $0.00 $55,591.41 $0.00 0.00%
36903 RECOVERY PR YR EXPENDITURES $0.00 $64.60 $0.00 0.00%
36904 Dividend income $0.00 $946.60 $0.00 0.00%
37100 CW-04SURCH AS SECURITY OF DEBT $55,200.00 $47,223.60 $0.00 85.55%
37101 CW-05SURCH AS SECURITY OF DEBT $0.00 $6,238.40 $0.00 0.00%
37200 MONTHLY BASE CHARGE $235,593.00 $207,778.12 $0.00 88.19%
38040 OTHER SALES $0.00 $0.00 $0.00 0.00%
38300 SEWER METERED REVENUE $50,094.00 $44,314.18 $0.00 88.46%
38304  TAP FEE $0.00 $6,250.00 $0.00 0.00%
38310 RECONNECT FEES $0.00 $0.00 $0.00 0.00%
38320 SEWER PENALTY REVENUE $1,000.00 $510.96 $174.00 51.10%
38350 SEWER OTHER REVENUE $0.00 $0.00 $0.00 0.00%
38380 SEWER SALES OF SUP & MATERIALS $0.00 $0.00 $0.00 0.00%
39101 TRANSFERS IN (SDCL 9-21-26.1) $0.00 $0.00 $0.00 0.00%
39124 Other bonds issued $0.00 $0.00 $0.00 0.00%
Fund 604 SEWER FUND $344,566.64 $804,148.05 $174.00
$2,014,816.46 $2,768,481.83 $8,083.20

([Fund] Not In ("617","755"))



CITY OF CROOKS
MONTHLY FUND CASH BALANCE REPORT
As of October 31, 2022

Fund Accounting Cash

FUND DESCRIPTION Balance
101 General S 647,804.78
201 Special Park Fund S 22,200.00
211 Gross Receipts S 16,238.47
220 Street maintenance fund S 1,443.75
272 Federal Grant Fund (21.027) S 239,982.57
600 Gas S 899,105.27
602 Water S 245,754.74
604 Sewer S 211,146.74
101 SD Fit S 21,164.40
600 SD Fit S 193.54
602 SD Fit S 24,156.06
604 SD Fit S 24,156.03
Totals S 2,353,346.35

Cash

Bank Accounts Balance
38 S 100,917.41
206 S 129,412.28
916 S 2,055,800.21
SD Fit  Utility S 1,277.23
SD Fit Palmira SRF reserve S 48,312.09
SD Fit USDA pay loader reserve S 20,080.71
Totals S  2,355,799.93
Deposits in transit S 3,513.39
Outstanding checks S (5,966.97)
Book versus Bank +/- difference S (2,453.58)



City of Crooks
November 2022 claims

Gross wages by department for month of October 2022

Council S 525.00
Mayor S 420.00
Planning and Zoning Commission S 853.00
Finance Office S 3,476.23
Government Buildings S 1,508.79
Building Inspector S 1,478.25
Highway & Streets S 2,140.23
Highway & Streets - Snow Removal S 1,303.98
Code Enforcement S 95.82
Clean-Up S 355.26
Animal Control S 47.90
West Nile S 77.42
Parks S 2,698.73
Economic Development S 211.79
Gas $ 5,120.14
Water S 5,732.41
Sewer S 5,819.52

Total wage claims $ 31,864.47

City of Crooks claims listing

Vendor [Date incur. [Description [Amount

A&B Business Solutions

A&B Business Solutions

Aflac

Alliance Communications
Asphalt Sealcoating & Repair
Border States Electric

Butch Oseby

CC Storage

CC Storage

CC Storage

City of Sioux Falls

City of Sioux Falls

Clayton Energy Corporation
Clayton Energy Corporation
Crooks Municipal Utilities
Crooks Municipal Utilities
Crooks Municipal Utilities
Crooks Municipal Utilities
Crooks Municipal Utilities
Crooks Municipal Utilities
Crooks Municipal Utilities
Crooks Municipal Utilities
Crystal Christensen

DGR Engineering

DGR Engineering

DGR Engineering

DGR Engineering

Dudley Laundry d/b/a Appeara
Dudley Laundry d/b/a Appeara
Dudley Laundry d/b/a Appeara

11/4/2022 copier lease

11/1/2022 monthly managed IT
10/26/2022 Aflac payable

11/1/2022 utilities office & sewer

11/4/2022 asphalt patching
10/12/2022 plex pipe purchase

11/1/2022 per diem conference attendance

10/1/2022 storage unit rental

9/1/2022 storage unit rental

11/1/2022 storage unit rental

11/3/2022 West Nile trapping invoice
10/19/2022 bacteria testing water

11/1/2022 reservation fee & monthly service fee
10/14/2022 09-22 commodity purchase

11/8/2022 N lift station utilities

11/8/2022 w lift station utilities

11/8/2022 Palmira bathroom utilities

11/8/2022 Crooks Comm. Cen. utilities

11/8/2022 New Hope bathroom utilities

11/8/2022 Sunset irrigation system utilities

11/8/2022 Main lift station utilities

11/8/2022 city shop utilities

9/8/2022 utility deposit refund

9/20/2022 08-2022 engineering services

9/20/2022 slurry seal observation

9/20/2022 construction admin. sanitary sewer
10/18/2022 09-2022 engineering services

11/9/2022 mat, mop, towel, and rug service
10/12/2022 mat, mop, towel, rag service
10/26/2022 mat, mop, towel, rag service

Page 1
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298.48
841.97
138.34
374.32
4,608.45
1,706.30
174.25
69.00
69.00
69.00
2,320.84
87.00
4,427.99
7,288.78
23.54
24.81
129.75
259.12
83.34
501.53
21.00
54.03
89.38
1,567.00
1,955.00
2,871.38
1,256.00
88.61
88.61
88.61




Ecolab

Ecolab

Ferguson Waterworks

Ferguson Waterworks

Ferguson Waterworks

Ferguson Waterworks

First Interstate Bank

First Interstate Bank

First Interstate Bank

First Interstate Bank

First Interstate Bank

First Rate Excavate

Fred Middagh

Gas Product Sales Inc.
Groebner & Associates
Groebner & Associates

Health Pool of SD

Highway Improvement, Inc.
Highway Improvement, Inc.
Hydro Klean

Internal Revenue Service / EFTPS
Internal Revenue Service / EFTPS
Internal Revenue Service / EFTPS
Internal Revenue Service/EFTPS
Internal Revenue Service/EFTPS
Internal Revenue Service/EFTPS
Kendle's Auto

Lacey Rentals

Lacey Rentals

Lawncrafters

Lawncrafters

Mary/Russell Stapert

Matheson Tri-Gas, Inc.

Mayra Abogado

Meierhenry Sargent
Meierhenry Sargent

Menards - East

Minnehaha Comm. Water Corp.

Minnehaha County Register of Deeds
Minnehaha County Register of Deeds

Minnehaha County Sheriff
Minnehaha County Treasurer
Mitchell Construction Inc
New Century Press

New Century Press

New Century Press

New Century Press

New Century Press

New Century Press

New Century Press

New Century Press
Nexben

Nexben

Nexben

Nexben

9/27/2022 pest control services
10/28/2022 pest control services
10/11/2022 mud plugs
10/11/2022 water registers
10/27/2022 water registers

11/9/2022 water registers
10/31/2022 monthly service fee
10/25/2022 returned item fee
10/25/2022 returned item fee
11/11/2022 purchase card payment
10/24/2022 returned item fee
10/26/2022 curb stop repair
11/10/2022 reimbursement CDL written test
10/20/2022 gas supplies
10/21/2022 butt fusions

11/9/2022 sensor & replacement sensor cap

11/1/2022 health + life insurance payable

11/8/2022 crack sealing Crooks Comm parking lot

11/8/2022 crack sealing streets
10/26/2022 clean lines

11/4/2022 payroll tax deposit

11/4/2022 payroll tax deposit

11/4/2022 payroll tax deposit
10/19/2022 payroll tax deposit
10/19/2022 payroll tax deposit

10/5/2022 payroll tax deposit

10/8/2022 repair door blue truck
10/19/2022 portable restroom rental at Sunset
10/18/2022 portable restroom rental at shop

10/8/2022 lawn treatment Sunset & Comm. Cen.

10/8/2022 landscaping at Sunset Park
9/8/2022 utility deposit refund
10/31/2022 gas charts
10/11/2022 Crooks Comm. Cen. deposit refund
11/7/2022 10-2022 legal services
10/5/2022 09-2022 legal services
10/27/2022 supplies
11/1/2022 monthly water purchase
10/24/2022 filing fee plat
10/24/2022 filing fee sanitary sewer docs
9/30/2022 Q4 law enforcement services
10/24/2022 plat review fee lift station
10/20/2022 delivery fee & erosion stone
10/7/2022 Tri-Valley homecoming ad
10/19/2022 Fall clean-up ad - 1st ad
10/26/2022 Fall clean-up ad - 2nd ad
10/21/2022 10/10/22 mtg mins
10/28/2022 hearing notice design standards ord.
10/28/2022 hearing notice conditional use
10/14/2022 Ord 311 publication
10/14/2022 Ord 310 publication
11/1/2022 supplemental life insurance - child
11/1/2022 vision insurance
11/1/2022 supplemental life insurance - spouse
11/1/2022 supplemental life insurance

The City of Crooks is an equal opportunity provider
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97.29
89.41
447.02
4,920.00
953.69
1,170.00
58.25
3.00
3.00
4,229.72
4.00
2,448.98
35.00
887.20
336.84
104.12
3,737.20
5,034.96
10,322.01
1,500.00
81.38
331.21
3,629.86
3,429.88
1,051.08
3,897.06
90.00
185.00
138.00
1,285.00
3,914.00
96.75
35.06
550.00
930.00
555.00
88.83
7,627.20
30.00
30.00
12,008.75
275.00
800.52
30.00
81.00
81.00
174.72
19.60
15.68
53.76
12.32
1.70
20.42
50.40
59.00



Nexben 11/1/2022 dental insurance S 169.02
Northland Coatings Inc 10/23/2022 spray foam at Crooks Comm Cen S 2,158.17
Novak Sanitary 11/1/2022 roll off dumpsters S 380.00
Payment Service Network 11/3/2022 gateway fee S 89.95
Q3 Contracting 10/26/2022 moving crew for install & new service S 1,029.78
Q3 Contracting 10/24/2022 moving crew for install & new service S 1,070.90
Q3 Contracting 11/3/2022 new gas services S 2,326.51
Q3 Contracting 11/9/2022 gas hit repair S 1,137.63
Quinton Nelson 10/7/2022 utility deposit refund S 100.00
Railroad Management Company Il 10/28/2022 water pipeline crossing '23-'24 S 344.67
Railroad Management Company Il 10/28/2022 water & sewer pipeline crossing '23-'24  $ 689.26
Riteway 11/3/2022 check blanks S 195.75
Ronald Carlson 11/7/2022 utility deposit refund S 67.98
Samantha Jacobs Photography 11/4/2022 CDC groundbreaking pictures S 75.00
Samantha Jacobs Photography 11/12/2022 Pictures Council & CDC S 700.00
SD Dept of Revenue 10/17/2022 09-2022 sales tax payable S 1,488.82
SD Municipal League 11/1/2022 2023 dues S 1,435.68
SD Retirement System 10/19/2022 monthly retirement contribution S 2,988.72
SD Water and Wastewater Assoc. 10/25/2022 membership dues S 10.00
SDML Work Comp Fund 10/10/2022 2023 workman's comp. insurance S 12,530.00
SDRS Supplemental Retirement Plan 10/6/2022 ROTH contribution S 300.00
Secure Enterprise Asset Mgmt. 10/26/2022 document shredding S 201.52
Shawntel Schwartz 12/7/2022 utility deposit refund S 7.11
Shell/Pump'N'Stuff 10/17/2022 fuel S 82.41
Shell/Pump'N'Stuff 10/14/2022 fuel S 47.97
Shell/Pump'N'Stuff 10/12/2022 fuel S 20.24
Shell/Pump'N'Stuff 10/13/2022 fuel S 24.85
Shell/Pump'N'Stuff 10/19/2022 fuel S 64.13
Shell/Pump'N'Stuff 11/8/2022 fuel S 180.01
Shell/Pump'N'Stuff 11/1/2022 fuel S 12.62
Sioux Falls Area Humane Society 10/10/2022 09-2022 animal control services S 58.34
Sioux Valley Energy 10/13/2022 sewer utilities S 128.52
Sioux Valley Energy 10/13/2022 street light utilities S 244.00
Sioux Valley Energy 10/13/2022 469th lift station utilities S 90.00
SoDak Striping 11/4/2022 mower rental S 100.00
South Dakota 811 10/31/2022 monthly message fees S 128.10
Tanya Maher 10/17/2022 Crooks Comm. Cen. deposit return S 550.00
Total Till 11/9/2022 refund hydrant meter deposit S 685.11
U Drive Technology 11/1/2022 11-2022 message fees S 138.44
US Bank 11/15/2022 SRF DW-02 bond payment S 13,205.98
US Bank 11/15/2022 SRF CW-03 bond payment S 26,178.45
US Postal Service 11/8/2022 mailing fee S 311.74
USDA - Rural Development 11/20/2022 pay loader note payment S 1,663.00
Vantek Communications 11/1/2022 pager utilities S 15.00
Verizon 10/10/2022 utilities metering station S 23.16
Verizon Wireless 10/23/2022 building official utilities S 91.32
Xcel Energy 10/28/2022 additional light Heritage Park parking S 577.95
Xcel Energy 10/31/2022 electric utilities S 3,239.78

Total claims $ 186,973.89

The City of Crooks is an equal opportunity provider



Purchase card payments & returns

Vendor [Date incur. [Description [Amount
Adobe Incorporated 11/19/2022 2023 Adobe Acrobat licenses S 575.76
Amazon 10/12/2022 dog waste bags & snow stakes S 114.15
Amazon 10/17/2022 monitor for staff S 109.99
Amazon 10/13/2022 radio for office S 25.49
Amazon 10/26/2022 Laptop for new employee S 410.84
Crooks Country Corner 11/2/2022 fuel S 178.94
Crooks Country Corner 10/24/2022 fuel S 74.59
Crooks Country Corner 11/3/2022 fuel S 65.01
DocuSend/Mail Technologies 11/9/2022 non-Crooks ebills S 4.76
DocuSend/Mail Technologies 11/9/2022 Crooks ebills S 6.38
Grainger 10/13/2022 fluorescent light bulbs S 72.00
International Code Council 10/14/2022 code plan review documents S 35.95
Interstate All Battery Center 10/17/2022 battery for water truck S 160.95
JCL Solutions 10/13/2022 supplies S 159.22
JCL Solutions 10/21/2022 safety scraper S 12.09
Mac's 11/2/2022 supplies S 50.95
Nyberg's Ace Hardware 10/12/2022 supplies S 26.46
Nyberg's Ace Hardware 10/17/2022 rubber straps S 9.37
Nyberg's Ace Hardware 10/21/2022 supplies S 97.74
Nyberg's Ace Hardware 11/7/2022 supplies S 45,95
Pfeifer's Implement 10/13/2022 filter & mower scraper S 36.03
Sam's Club 10/20/2022 folding tables S 449.90
Sam's Club 11/3/2022 refreshments groundbreaking S 77.78
Scooby's 9/6/2022 wash Kubota mower S 7.75
Scooby's 9/30/2022 wash payloader S 11.50
Scooby's 9/7/2022 wash black truck S 8.50
Shell/Pump'N'Stuff 10/11/2022 fuel S 28.99
Shell/Pump'N'Stuff 10/12/2022 fuel S 7.52
Shell/Pump'N'Stuff 10/12/2022 fuel S 7.47
Shell/Pump'N'Stuff 10/11/2022 fuel S 59.25
Shell/Pump'N'Stuff 10/18/2022 fuel S 58.88
Shell/Pump'N'Stuff 10/21/2022 fuel S 101.02
Shell/Pump'N'Stuff 10/26/2022 fuel S 50.96
Shell/Pump'N'Stuff 10/28/2022 fuel S 176.64
Shell/Pump'N'Stuff 10/28/2022 fuel S 36.35
Shell/Pump'N'Stuff 11/1/2022 fuel S 52.19
Shell/Pump'N'Stuff 11/2/2022 fuel S 10.82
Shell/Pump'N'Stuff 11/8/2022 fuel S 59.25
Shell/Pump'N'Stuff 11/8/2022 fuel S 10.66
Sturdevant's 10/20/2022 supplies S 163.76
US Postal Service 10/12/2022 postage delinquency letters S 124.20
US Postal Service 11/2/2022 certified postage S 7.85
US Postal Service 11/8/2022 certified postage S 7.25
US Postal Service 11/9/2022 delinquency notices S 299.88
Walmart 10/11/2022 fireproof document box + chair mat S 96.17
Walmart 10/24/2022 supplies S 42.56
Total purchase card claims $ 4,229.72

The City of Crooks is an equal opportunity provider




EMPLOYER’S SUBSCRIPTION AGREEMENT
THE HEALTH POOL OF SOUTH DAKOTA

HPS’ﬂ

Requested Effective Date_January 1, 2023

Crooks, City of HP195 46-0352401
Employer Name Member Number Federal ID #
PO Box 785 Crooks SD 57020
Street Address Mailing Address City State Zip Code
Tobias Schantz 605-543-5238 605-543-6438
Contact Person Telephone Number Fax Number
Please Coinsurance | Out of Pocket
Select (X) Deductible Coinsurance Out of Maximums
Plan Below | pj,p Single/Family In-Network | Network | (In Network) | RX Plan
A $500/$1,000 80/20 60/40 $1,500/$3,000 | Coinsurance
C $1,000/$2,000 80/20 60/40 $2,000/$4,000 | Coinsurance
E - $2,500/$5,000 80/20 60/40 $4,000/$8,000 | Coinsurance
Plans A-C-E. After satisfying the deductible, the 30% RX coinsurance applies
B $500/$1,000 80/20 60/40 $2,000/$4,000 Co-pay
X D $1,000/$2,000 80/20 60/40 $2,500/$5,000 Co-pay
F $2,500/$5,000 80/20 60/40 $4,000/$8,000 Co-pay
Plans B-D-F. RX Co-pays are $10 (generic), $30 (preferred brands) and $50 (non-preferred)
HSA Ded
G $3,000/86,000 0% 30% $3,000/$6,000 Applies

Waiting Period for New Employees__ 30 days (number of days / months)
Coverage is effective the first day of the month following the designated days or months indicated above. Waiting
periods cannot exceed 90 days therefore coverage is effective on the first day following 90 days.

Full Time Active Status Requirement _ 36 32 hours per week.

Termination of Employee Coverage is effective on the last day of month in which employee terminates
employment.

Required Coverage: Medical

Employee Life $ 50,000
Dependent Life $§ $10,000/$5,000

Optional Coverage:

I hereby confirm that the preceding information is accurate to the best of my knowledge and belief. It is understood and
agreed that the Health Pool of SD does not assume the employer’s responsibilities for compliance with the Consolidated
Omnibus Budget Reconciliation Act of 1985 (COBRA).

I hereby agree to the benefits as outlined in the medical plan for the Health Pool of South Dakota to include the
conditions set forth in this subscription agreement.

20

Dated this day of

Subscriber’s Signature Title

Hpsdsub4 Rev. 2016/01
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Date Received 2 0 2 3 License No. RL-5294

Date Issued

Uniform Alcoholic Beverage License Application

A. Corporation, LL.C, or Sole Proprietor Name and
Mailing Address

B. Doing Business As Name and Physical Address

DSCBLLC

306 N WESTAVE
CROOKS, SD 57020

Lic # RI.-5294
THE WOODEN NICKEL

306 N WESTAVE
CROOKS, SD 57020

Owner's Telephone# : (006- < 7- k9g (pr

C. Indicate the class of license being applied for
{submit separate application for each class of license). -

Retail (on-sale) Liquor

Retail (on-sale) Liquor - Restaurant

Convention Center {on-sale) Liquor

Package (off-sale) Liquor

Retail {on-off sale) Wine and Cider

Retail (on-off sale) Malt Beverage & SD Farm Wine
Package Delivery

Hunting Preserve

Other

Is this License in active use? MYes [ INo

Do you or any officers, directors, partners, or stockholders hold
any other alcohol retail, manufacturing, or wholesaler licenses?
[ 1Yes [}]:No If Yes, please list on the back page

ENEEEEENE

Business Telephone # (0 5 - 5‘/7 — §LAL

Place of business is located in a municipality? MYes [ INo
County: M 44 n-eh whiy—

Do you own [>Jor lease [ ] this property? (Check one)

Are real property taxes paid to date? MYes [ 1No

Are you of good moral character having never been convicted of a
felony 7 [Y] Yes [ ]1No

D. Leggl description of licensed premise:
Crooks City 1st Addn.
S1/2 Vac Alley Lying Adj & Lot 12, block 1

F. State Sales Tax Number: 1034-8888-ST

F. New license? Transfer? ($150) Re-issuance? >

G. CERTIFICATE The undersigned applicant certifics under the penalties of perjury that all statements herein are true and correct;
that the said applicant complies with all of the statutory requirements for the class of license being applied for and in addition
agrees to permit agents of the Department of Revenue access to the licensed premises and records as provided in SDCL 35-2-2.1,
and agrees this application shall constitute a contract between applicant and the State of South Dakota entitling the same or any
peace officers to inspect the premises, books and records at any time for the purpose o cing the provisions of Title 35 SDCL,

as amended.

Date lel; 8[ <L Print Name O’AWQ f;‘\) _}? Low Signature

H. APPROVAL OF LOCAL GOVERNING BODY- Notice of hearing was published . Public hearing on the
application was held , ot less than SEVEN (7) days after official publication. The goveming body by majority

vote recommends the approval and granting of this license and certifies that requirements as to location and suitability of premises
and applicant have been reviewed and conform to the requirements of local and South Dakota law.

For Local Government Use

(Seal)

Mayor or Chairman

If disapproved, endorse reason thereon and retuim to applicant

Renewal - no public hearing held O

Amount of fee collected with application $ ! 500. ¢
Amount of fee retained §

Forwarded with application §

Please complete reverse side




Date Received
Date Issued

2023

License No._PL-4796

Uniform Alcoholic Beverage License Application

A. Corporation, LLC, or Sole Proprietor Name and
Mailing Address

B. Doing Business As Name and Physical Address

DSCB LLC

306 N WEST AVE
CROOKS, 8D 57020

Lic # PL-4796
THE WOODEN NICKEL

306 N WEST AVE
CROOKS, SD 57020

(0S-35F- 6518

Owmer's Telephone# :

C. Indicate the class of license being applied for
(submit separate application for each class of license).

Retail (on-sale) Liquor

Retail (on-sale) Liquor - Restaurant

Convention Center {on-sale) Liquor

Package (off-sale) Liquor

Retail {on-off sale) Wine and Cider

Retail (on-off sale) Malt Beverage & SD Farm Wine
Package Delivery

Humting Preserve

Other

HE RN E

Is this License in active use? Yes [ I1No

Do you or any officers, directors, partners, or stockholders hold
any other alcohol retail, manufacturing, or wholesaler licenses?
[ TYes [M]No If Yes, please list on the back page

Business Telephone # (, O § - TH3 ~ S8

Place of business is located in a municipality? J><I_Yes [ INo
M 1N n*cj’\ﬂ'l_\.ﬂk—

Do you owan lease [ ]this property? (Check onc)

County:

* Are real property taxes paid to date? j{] Yes [ ]No

Are you of good moral character having never been convicted of a
felony ? [] Yes [ ]No

D, Legal description of licensed premise:

Crooks City 1st Addn. , ‘
S1/2 Vac Alley Lying Adj & Lot 12, block 1

E. State Sales Tax Number: 1034-8888-ST

F. New license? Transfer? ($150) Re-issuance? %

G. CERTIFICATE The undersigned applicant certifics under the penalties of perjury that all statements herein are true and correct;
that the said applicant complies with all of the statutory requirements for the class of license being applied for and in addition
agrees to permit agents of the Department of Revenue access to the licensed premises and records as provided in SDCL 35-2-2.1,
and agrees this application shall constitute a contract between applicant and the State of South Dakota entitling the same or any

peace officers to inspect the premises, books and records at any time for the purpose of gfiforcing

as amended

/ Wﬁm

Date

Print Name .,/9 H Ié //V [& 1%

provisions of Title 35 SDCL,

Signature

et

H. APPROVAL OF LOCAL GOVERNING BODY- Notice of hearing was published
, not less than SEVEN (7) days afier official publication. The governing body by majority

application was held

. Public hearing on the

vote recommends the approval and granting of this license and certifies that requirements as to location and suitability of premises
and applicant have been reviewed and conform to the requirements of local and South Dakota law.

For Local Government Use

(Seal)

Mayor or Chairman

If disapproved, endorse reason thereon and return to applicant

Renewal - no public hearing held I

Amount of fee collected with application $ § 0. o
Amount of fee retained  $ :
Forwarded with application §

Please complete reverse side



Date Received
Date Issued

2023

License No._RL-5361

Uniform Alcoholic Beverage License Application

A. Corporation, LLC, or Sole Proprietor Name and
Mailing Address

B. Doing Business As Name and Physical Address

CHIVES DIVES LLC

200 E MAIN ST
CROOKS, SD 57020

Lic # RL-5361
CRITTERS BAR AND ROSKEN'S PIZZA

200 E MAIN ST
CROOKS, SD 57020

Owner's Telephone#: [, 5_ -3/ «—/L/ﬂé;

C. Indicate the class of license being applied for
(submit separate application for each class of license).

Retail (on-sale) Liquor

Retail (on-sale) Liquor - Restaurant

Convention Center (on-sale) Liquor

Package (off-sale) Liquor

Retail (on-off sale) Wine and Cider

Retail (on-off sale) Malt Beverage & SD Farm Wine
Package Delivery

Hunting Preserve

Other

Is this License in active use? b{] Yes [ ]No

OO

Do you or any officers, directors, partners, or stockholders hold
any other ajcohol retail, manufacturing, or wholesaler licenses?
[ 1Yes MNO If Yes, please list on the back page

Business Telephone # /(96 '~ §2/ S — et JE

Place of business is located in a muniéipality? N Yes [ ]No

County: /), u,ﬂé»l".(%—ﬁ&m.

Do you own [ﬁ‘ or lease [ ]this property? (Check o_pe)

Are real property taxes paid to date? MYes [ I1No

Are you of good moral character having never been convicted of a

felony ?ﬁYes [ INo
D. Legal description of licensed premise:

Lobs R 113, Block ],

Crooks Cibx ahjwwb( add i teo
Fle CE 4‘
Mive haftee, S mL’A rbﬂkdi&

E. State Sales Tax Number: 1034-6746-ST

Re-issuance? 2 S

F. New license? Transfer? ($150)

G. CERTIFICATE The undersigned applicant certifies under the penalties of perjury that all statements herein are true and correct;
that the said applicant complies with all of the statutory requirements for the class of license being applied for and in addition
agrees to permit agents of the Department of Revenue access to the licensed premises and records as provided in SDCL 35-2-2.1,
and agrees this application shall constitute a contract between applicant and the State of South Dakota entitling the same or any

peace officers to inspect the premises, books and records at any time for the purpose of enfqrcing the pr

rint Name __ ¢ @hﬁ 5:5 &/Sen . Signature

as amended.

0/a¢/

Date

isions of Title 35 SDCL,

NSV

H. APPROVAL OF LOCAL GOVERNING BODY- Notice of hearing was publighed
, not less than SEVEN (7) days after official publication. The governing body by majority

application was held

. Public hearing on the

vote recommends the approval and granting of this license and certifies that requirements as to location and suitability of premises
and applicant have been reviewed and conform to the requirements of local and South Dakota law.

For Local Government Use

(Seal)

Mayor or Chairman

If disapproved, endorse reason thereon and return to applicant

Renewal - no public hearing held |

Amount of fee collected with application §$ | !}5’00. o0
Amount of fee retained $

Forwarded with application §

Please complete reverse side



o

Date Received 2 0 2 3 License No. PL-22626
Date Issued

Uniform Alcoholic Beverage License Application

A. Corporation, LLC, or Sole Proprietor Name and B. Doing Business As Name and Physical Address
Mailing Address
Lic # PL-22626
PUMP N STUFF CROOKS LLC PUMP N STUFF CROOKS LLC
PO BOX 561 401-S WEST AVE
VIBORG, SD 57070-0561 CROOKS, SD 57020
Owner's Telephone# : L\p 05 ) 52(/ - 5 %L‘Z Business Telephone #: (605) 326-5342

C. Indicate the class of license being applied for
(submit separate application for each class of license).

Reteil (on-sale) Liquor County: M | WYe \(’\(A‘/\ oo

Place of business is located in a municipality? M] Yes [ ]No

Retail (on-sale) Liquor - Restaurant Do you own [)é or lease [ ]this property? (Check one)

Convention Center (on-sale) Liquor '
Are real property taxes paid to date? M] Yes [ ]No
Package (off-sale) Liquor
Are you offgood moral character having never been convicted of a
Retail (on-off sale) Wine and Cider felony ? D(]gYes [ INo

Retail (on-off sale) Malt Beverage & SD Farm Wine D. Legal description of licensed premise:

Package Delivery LO} i B\ oAUL 5 GLoES .
Hunting Preserve , o W 05 + A’ddl/\ “h) (/i , M 0 ﬁ U D @Kg
Other L\‘D\ 5. We St A’\/ £

Is this License in active use? X] Yes [ ]No

BN C RN

Do you or any officers, directors, partners, or stockholders hold g State Sales Tax Number: 1017-3839-ST

y other alcohol retail, manufacturing, or wholesaler licenses?
&Yes [ INo If Yes, please list on the back page F. New license? Transfer? ($150) Re-issuance? l/

G. CERTIFICATE The undersigned applicant certifies under the penalties of perjury that all statements herein are true and correct;
that the said applicant complies with all of the statutory requirements for the class of license being applied for and in addition
agrees to permit agents of the Department of Revenue access to the licensed premisgs and re¢ords as provided in SDCL 35-2-2.1,
and agrees this application shall constitute a contract between applicant and the St uth Pakota entftling the same or any
peace officers to inspect the premises, books and records at any time for the purpos€ o1 gnfordihg the proyvigions of Title 35 SDCL,

as amended.
Date l Print Name \m\/\ C\ LO CMVVU(I' Signaturd I\l j
- JUTY
( » . Public hearing on the
application was held , not less than SEVEN (7) days after official publication. The gé\verning body by majority

H. APPROVAL OF LOCAL GOVERNING BODY- Notice of hearing was publis

vote recommends the approval and granting of this license and certifies that requirements as to location and suitability of premises
and applicant have been reviewed and conform to the requirements of local and South Dakota law.

For Local Government Use Renewal - no public hearing hEIdN -
Amount of fee collected with application $ >0¢. 0O

Amount of fee retained $ B0¢. oo
(Seal) . Forwarded with application § ¢, ¢
Mayor or Chairman

If disapproved, endorse reason thereon and return to applicant

Please complete reverse side



DOT-906B
(02/2022)

AMENDMENT NUMBER 2
AGREEMENT NUMBER 716469

BACKGROUND:

1.

On April 23, 2018, the State of South Dakota, acting by and through its Department of Transportation,
referred to in this Amendment as the “STATE,” and city of Crooks, South Dakota, referred to in this
Amendment as the “CITY,” entered into an Agreement, which agreement referred to in this Amendment as
“AGREEMENT,” was signed by representatives of each party and assigned agreement number 716469 by
the STATE; and,

Having previously amended the AGREEMENT to extend the date, the parties wish to further amend the
AGREEMENT to add funds for a ten percent (10%) local match for the railroad crossing.

THE PARTIES MUTUALLY AGREE AS FOLLOWS:

1.

Paragraph 3 in the BACKGROUND section of the AGREEMENT is amended to read as follows:

3. The Project’s cost estimate is as follows: Two Hundred Ninety-Seven Thousand, Eight Hundred
Sixteen Dollars ($297,816) in infrastructure, Forty-Five Thousand Dollars ($45,000.00) for design
engineering, and Thirty-Three Thousand Dollars ($33,000.00) for construction engineering;

Paragraph I.G. of the Agreement is amended to read as follows:

I. THE STATE’S DUTIES AND RESPONSIBILITIES:

G. The STATE will provide construction administration for the infrastructure portion of the
Project and make all progress payments for the infrastructure portion of the Project directly
to contractors, suppliers, and vendors with TA funds, up to a maximum of Three Hundred
Seven Thousand Nine Hundred Eighty-One Dollars and Twenty-One Cents ($307,981.21).
The STATE will bill the CITY for the CITY’S 18.05% match on TA funds, any costs
exceeding Three Hundred Seventy-Five Thousand Eight Hundred Sixteen Dollars
($375,816.00), any non-participating costs, and any costs deemed ineligible.

Paragraph Il. G. of the Agreement is amended to read as follows:

Il. THE CITY’S DUTIES AND RESPONSIBILITIES:

G. Upon receipt of billings from the STATE for the infrastructure portion of the Project, the CITY
will promptly pay the STATE for the CITY'S 18.05% match on TA funds, any costs
exceeding Three Hundred Seventy-Five Thousand Eight Hundred Sixteen Dollars
($375,816.00), any non-participating costs, and any costs deemed ineligible.

Exhibit A is superseded and replaced by Exhibit A-2, which is attached to this Amendment and
incorporated into the original AGREEMENT by this reference. All references to “Exhibit A” in the
AGREEMENT, and in any amendments thereto, are amended to read: “Exhibit A-2.”

Except as specifically modified by this Amendment, all terms and conditions of the AGREEMENT will remain
in full force and effect.

The CITY has designated its Mayor as the CITY’S authorized representative and has empowered the
Mayor with the authority to sign this Agreement on behalf of the CITY. A copy of the CITY'S Commission or
Council's minutes or resolution authorizing the execution of this Agreement by the Mayor as the CITY’S
authorized representative is attached to this Agreement as Exhibit B.

Page 1 of 4 DOT Legal: DWD



DOT-906B
(02/2022)

This Amendment is binding upon the signatories not as individuals, but solely in their capacities as officials of
their respective organizations and acknowledges proper action of the STATE and the CITY to enter into the
same.

State of South Dakota

City of Crooks, South Dakota Department of Transportation

By: By:

Printed Name: Printed Name:

Its: Mayor Its:

Date: Date:

Attest: Approved as to Form:

By: By: /s/ Dustin W. DeBoerr

Printed Name: Printed Name:

City Auditor/Clerk Special Assistant Attorney General
(CITY SEAL)

Page 2 of 4 DOT Legal: DWD



DOT-906B

(02/2022)
EXHIBIT A-2
PCN 06N7 - Crooks Shared Use Path
Reference Agreement 8716469
[Total Project Estimated Amownt {per Bockgound item 3 of the agesment) $375,816.00
TAP Funds $307,281.21 £1.95%
City Funds: incdludes 12.05% City hatch
per 1.6 of Agreement) 567,834.73 13.05%
Infrastructure {Construction Costs):
Total Est Infrastruciure Coxs Per Agreement [Exhibi &) 5297 B16.00
T&P Fund=|81.85%) $249 060.21
CITY Funds (18.05%) $53,755.79
State's Enginesrs Estimate {dose on finel consivurtion pisns) $307,290.30
Mon Eligible kemsvsfin Stane’s Estimate (100% City Coay $400.00
Wetlands $399.97
|state’s Engineer’s Estimate {Instructure Eligible Costs) $306,892 20
Infrastructure Estimete Per Agreement {Exhibit A3 $297 81600
Difference $938,083 20
Pev Bockgvownd £ of the Age Plavs must either be rewsed Io reduce
consirUCiion costs, or the CRy mwst ogves to fund the oifference
Mote - per Background 5 of the &greement, If the low bid received is over
theState Construction Est {Federsl Eligible Costs, the excesding ancunt
willl be elgible fior Federal Highway Funding. The State will pay as-bid costs
and the City willl pay the Statefor the City's mach of the asbid cosis.
Anticipated Project Funding Breakdown based on letest estimates
{une 2022} and costs incumred [considering City iis willing to fund the
Difference menticned akowe}
note - for breokdwon below, we goplied ol TA2 funding to
infrostructure povtion of project costs
TAP Funds Lance Funds City Funds Total
Preliminary Engineering - based ineering
DGR - 539,000 and DOT Preliminany Enginsering $90,000.00 $490,000.00
Construction Costs - based on Enginesr's Estimare 530758121 $88317.5% $397 22920
Construction Engineering - based on estimated costs shoun in agreement $33,000.00 $33,000.00
BMSF Rail Crossing (SEPARATE AGREERMENT WL APICE)
Wetland Mitigation $388.97 $339 97
Totals = $307 88121 $162,717 .55 $470,692.1F

Page 3 of 4 DOT Legal: DWD



DOT-906B
(02/2022)

EXHIBIT A-2 CONTINUED
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CROOKS CITY COUNCIL
NOTICE PUBLIC HEARING

CONSIDERATION ON THE ADOPTION OF ORDINANCE #312 (AN ORDINANCE
ADOPTING ENGINEERING DESIGN STANDARDS FOR PUBLIC IMPROVEMENTS AND
STANDARD SPECIFICATIONS FOR PUBLIC IMPROVEMENTS)

Notice is hereby given that the Crooks City Council will hold a public hearing on November 14, 2022, at
7pm at the Crooks Community Center (701 S. West Avenue, Crooks, South Dakota). All interested persons
are encouraged to attend in person and comment on Ordinance #312. Ordinance #312 is an ordinance
considering the adoption of new engineering design standards for public improvements and standard
specifications for public improvements. After the public hearing, the City Council may have the first
reading of Ordinance #312 by title and set a 2" reading date.

Notice is further given that at the time and place of aforesaid any person may appear and be heard upon
all matters pertaining to said hearing. Interested parties may appear personally or through their designated
agent(s), attorney(s), or representative(s). Anyone unable to attend may submit written comments prior to
the hearing on or before noon on November 14, 2022, to the City Administrator/Finance Officer at 701 S
West Ave, Crooks, SD or via email to fo@crookssd.org.

The proposed Ordinance #312 will be made available for public inspection at the office of the City
Administrator/Finance Officer located at 701 S. West Avenue, Crooks, South Dakota and on-line at
https://www.crookssd.org/.

In compliance with the Americans with Disabilities Act (ADA), if you need special assistance to
participate in this hearing, please contact the Municipal Finance Officer at (605) 543-5238. Anyone who
is deaf, hard-of-hearing or speech-disabled may utilize Relay South Dakota at (800) 877-1113
(TTY/Voice). Notification 48 hours prior to the hearing will enable the City to make reasonable
arrangements to ensure accessibility to this hearing.

Tobias Schantz
City Administrator/Finance Officer

Published:
Published once at the approximate cost of: $



City of Crooks
Crooks City Council
Notice of Hearing upon receipt of an application for a conditional use

Notice is hereby given that a hearing will be held before the Crooks City Council, sitting
as Board of Adjustment, at 7:00pm/CST on the 14" day of November 2022 at the Crooks
Community Center (701 S West Ave, Crooks, SD, 57020) upon receipt of an application
for a conditional use by Jason Burns for 300 S West Ave., Crooks, SD (Legal description:
Vacated service road lying adjacent and lot 1 in block 5 in Johnsons 1*" Addition to the
City of Crooks; County parcel: 019923). The conditional use application is for the
placement of an oversized accessory building.

Notice is further given that at the time and place of aforesaid any person may appear and
be heard upon all matters pertaining to said conditional use. Interested parties may appear
personally or through their designated agent(s), attorney(s), or representative(s). Anyone
unable to attend may submit written comments prior to the hearing.

In compliance with the Americans with Disabilities Act (ADA), if you need special
assistance to participate in this hearing, please contact the Crooks Finance Officer at
(605) 543-5238. Anyone who is deaf, hard-of-hearing or speech-disabled may utilize
Relay South Dakota at (800) 877-1113 (TTY/Voice). Notification 48 hours prior to the
hearing will enable the City to make reasonable arrangements to ensure accessibility to
this hearing.

Tobias Schantz
City Administrator/Finance Officer

Published:
Published once at the approximate cost of: §

The city of Crooks is an equal opportunity provider



CITY OF CROOKS

(Print or Type
APPLICATION #: [) X /,202.2_ CONDITIONAL UsS x
NAME: \Eﬁswx Bus
ADDRESS: 0 S, West A;/a RIZONG
DA E PHONE#: - -
YT : (05 351-() :(L{ VARIANCE %
PROPERTY ADDRESS: 5% 6, o et ‘
LEGAL: G-
DATE OF BUILDING PERMIT REQUEST: 09-27-2022-

DATE OF DENIAL:

REASON FOR BUILDING PERMIT DENIAL:

EXISTING USE OF PROPERTY: Qm Jm‘uui
PRESENT ZONING CLASSIFICATION R

PROPOSED ZONING CLASSIFICATION N / A

SECTION OF CODE ol £ | 9.01

EST:

SON FOR REQ
' s

J

bruge 74f' /J(»'J)éhc (]u#.e‘_/,"fézo/ AYer Z&O_fz'p/
\ ]~ [, J /

LIST SPECIFIC HARDSHIPS:

Applications for Conditional Use Permits and/or Rezoning Requests will not be accepted until the following information has
been provided by the applicant:

A) Detailed Site Plan (Refer to handout) 4 v
B) Location and Use of Adjacent Structures Q’ |
C) Application Fee vV

SCHEDULED FOR PLANNING COMMISSION ACTION (Date): W / A
SCHEDULED FOR BOARD OF ADJUSTMENT ACTION (Date): -y
*TENTATIVE DATE (IF APPEALED): Final date announced at Planning Commission Meeting: T / Yy /2022
7
APPLICATION FEE: # 50 .Oo CHECK #: RECEIPT #:
i

The undersigned acknowledges/declares that all the facts and representations stated in this application are true and by
signing, acknowledges the cost and the procedure for the processing of the application and certifies that the property
described By the provided legal description, is not tax delinquent.

& AF-37-202 2
Nam¢ of Applican%wner Date Signature of Applicant/Owner Date




SRR

et oo




The City of Crooks TIF #2

Summary

Overview

- TIF was passed by City of Crooks in June of 2022 and officially certified by Department of
Revenue July 15, 2022
- $3,000,000 for the developer
o 72 residential lots
o Commercial lots
- $1,000,000 to the City to offset infrastructure costs
o Payable on a 75/25 split
- Developer waived the reimbursement due from the School of approximately $400,000

Kind of Project Location® Amount Reference’

Capital Costs (Street, Water District 11-9-15(1)
& Sewer) (cleaning & grading of land
;inanc.ir;gACosLtsO District 11-9-15(2)
Real Property Assembly District 11-9-15(3)

Professional Fees District 11-9-15(4)
Administrative Costs District $1,000,00q 11-9-15(5)
Relocation Costs District 11-9-15(6)
Organizational Costs District 11-9-15(7)
Discretionary  Costs  and District $3,000,000 11-9-15(8)
Grants

Eligible Project Costs $4,000,000




Crooks - Willow Creek Ridge Addition

Developer Expenses Allowable TIF Expenses TIF Requested
Sanitary $126,000 3 126,000
Land (Purchase Price - 49.3 acres @ $19,500) $961,350 S 214,000
Grading & Erosion Control $757,686 S 680,000
Street & Utilities $2,675,188 $ 1,680,000
Engineering (includes soil tests) $150,000 S -
Legal $25,000 S -
Interest (Bank Loan) $300,000 S 300,000
Closing Costs/Insurance/Contingency $500,000

45,495,224 $ 3,000,000
Administratiave Fee - Payable to City of Crooks $1,000,000 S 1,000,000
Benefit

The facility will generate $200,000+ in commercial property taxes each year.
The creation of 20 jobs for the City of Crooks
The estimated annual economic impact of just over $1,000,000 in payroll growing up to
$1.2 at full capacity based on the creation of 20 jobs.
The facility will create 60 new housing units for the elderly in the city of Crooks.
o 20 independent senior units
o 20 assisted living units
o 20 memory care units

Proposal

An increase of $1,000,000 to TIF plan

11-9-23. Redetermination of tax increment base when project costs increased by
amendment of plan. If the municipality adopts an amendment to the original project
plan for any district that includes additional project costs for which tax increments may
be received by the municipality, the tax increment base for the district shall be
redetermined pursuant to § 11-9-20. The tax increment base as redetermined under
this section is effective for the purposes of this chapter only if it exceeds the original tax
increment base determined pursuant to § 11-9-20. The provisions of this section do not
apply if the additional project costs are thirty-five percent or less than the amount
approved in the original project plan and the additional project costs will be incurred
before the expiration of the period specified in § 11-9-13.

The City of Crooks and the Developer will share a 50/50 revenue split until the City of
Crooks receives $1,000,000. The Developer will receive the remaining revenue
thereafter.

The original project costs are still in excess of $5,000,000 and allowable


https://sdlegislature.gov/Statutes/Codified_Laws/DisplayStatute.aspx?Type=Statute&Statute=11-9-23
https://sdlegislature.gov/Statutes/Codified_Laws/DisplayStatute.aspx?Type=Statute&Statute=11-9-20
https://sdlegislature.gov/Statutes/Codified_Laws/DisplayStatute.aspx?Type=Statute&Statute=11-9-20
https://sdlegislature.gov/Statutes/Codified_Laws/DisplayStatute.aspx?Type=Statute&Statute=11-9-13

Proposed Amendment to the TIF

Kind of Project Location’ Amount Reference’

Capital Costs (Street, Water District 11-9-15(1)
& Sewer) (cleaning & grading of land
R accnciated cacte)?
Financing Costs District 11-9-15(2)
Real Property Assembly District 11-9-15(3)
Professional Fees District 11-9-15(4)
Administrative Costs District $1,000,00q 11-9-15(5)
Relocation Costs District 11-9-15(6)
Organizational Costs District 11-9-15(7)
Discretionary ~ Costs and District $4,000,000 11-9-15(8)
Grants

Eligible Project Costs $5,000,000

The Developer will then use the additional TIF Proceeds to offset the costs associated with the
proposed assisted living center.



Projections

Date 11/7/2022

Year TIF Revenue/ Annual Developer | Cumulative | City
2025 $ 264,378.15 | $ 132,189.08 $ 132,189.08 $ 132,189.08
2026 $ 326,480.40 | $ 163,240.20 $ 295,429.28 $ 163,240.20
2027 $ 422,295.30 | $ 211,147.65 $ 506,576.93 $ 211,147.65
2028 $ 520,771.73 | $ 260,385.86 $ 766,962.79 $ 260,385.86
2029 $ 621,909.68 | $ 388,872.46 $  1,155,835.25 $ 233,037.21
2030 $ 621,909.68 | $ 621,909.68 $ 1,777,744.93 $ 1,000,000.00
2031 $ 621,909.68 | $ 621,909.68 $  2,399,654.60

2032 $ 621,909.68 | $ 621,909.68 $  3,021,564.28

2033 $ 621,909.68 | $ 621,909.68 $  3,643,473.95

2034 $ 621,909.68 | $ 621,909.68 $  4,265,383.63

2035 $ 621,909.68 | $ 621,909.68

2036 $ 621,909.68 | $ 621,909.68

2037 $ 621,909.68 | $ 621,909.68

2038 $ 621,909.68 | $ 621,909.68

2039 $ 621,909.68 | $ 621,909.68

2040 $ 621,909.68 | $ 621,909.68

2041 $ 621,909.68 | $ 621,909.68

2042 $ 621,909.68 | $ 621,909.68

Total $ 10,862,570.70 [ $  9,240,661.03

Projections are based on the following
Assisted Living assessed at $11,500,000
10 homes built a year for 5 years

Valuation of homes at $340,000 and increasing every year



HME

SLH Holdings is an asset holding and real estate development company based out of Brookings, SD. The
primary focus of SLH in real property in Senior Living, Multi-Family and Residential.

HME manages all property, marketing, design, construction. Financing, accounting administrative and human
relation functions for SLH Holdings and the entities.

Current research shows that the fastest growing segment of the population in the State of South Dakota is 55+.
While aging is one segment of the market population it will outpace all other segments of the market.

HME Development has focused its talents and substantial resources on suppling that segment of the population
unique sites that will keep residents with their families and friends.

The owner of HME, Kirk Simet is no stranger to this market he developed the company's first senior living facility in
Rapid City, SD. In 2016. Peaceful Pines Senior Living's first phase of construction included 29 units of Assisted
Living apartments and 32 units of Memory Care apartments. This project created 50 jobs for the area that
included administration, housekeeping, cooking, and nursing opportunities. Prior to that he Developed with
ICON architectural group, he established over fifteen new developments in the senior living, apartment, and
commercial business sectors. With over 40 years of combined development, marketing, and sales expertise

Kirk Simet is passionate about senior living and providing communities with a continuum of care approach for its
residents. The dream is focused on keeping families together while providing independence and personalized
compassionate care. Sites currently under construction, include Milbank scheduled to open in late 2022, Fi.
Pierre, Spearfish, and Brookings

https://www.hnmemanagement.net/seniorliving/ To View all Sites.

In every location that HME looks at as a potential site, research is done in and around the PMA (primary market
areqa) to ascertain the need.

A Senior Living Statewide Assessment was conducted in-house to assess the needs across the state. These
studies looked at existing facilities, demographics, and the South Dakota 2017-2019 State Plan on Aging o
ascertain the expected market demand.

In 2035, it is estimated the number of senior population (65+) will increase in South Dakota by 84 percent. In
Minnehaha County, this cohort will make up over 20 percent of the population.

HME conducts in-house research as well as contracting with Viewpoint consulting to understand the market.
Crooks is unigue in that has a young population. The PMA is expected to increase in population by 6.5%,
however the 75+ market is expected to grow by 22.6%


https://www.hmemanagement.net/seniorliving/
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‘HME

Crooks Senior Living Community
Project Narrative

November 2022

Project Description:

Currently zoned multi-Family

The proposed project consists of a Sr. Living facility designed to address and ever-increasing
demographic across the state.

As a planned senior living community development which provides continuing levels of care within
one community. The three levels of residence provided at the Sr. site will be 20 Independent senior
living, 20 Assisted senior and 20 Memory care units

HME conducted two Senior Living surveys to understand the demand factor in Minnehaha County
and the surrounding primary market area (PMA).

Viewpoint Consulting Group, located in Greenfield, MN, did the Initial Demand Assessment for Senior
Housing in the region.

This project accomplishes two primary goals: job creation and housing.

Providing housing for a growing market and population sector along with creating job expansion and
opportunities to the area are critical to a thriving and growing community.

The $16,000,000 investment within the community will result in a estimated increase for property tax
revenue upon completion of estimated $150,000.00 per year.

Housing is a necessary infrastructure to attract incoming citizens and to keep family members present
and close to healthcare and loved ones. This facility will provide the next steps in the housing
contfinuum and will open additional preexisting homes for younger families.

The economic impact of this project will be ongoing, starting with the initial investment of SLH/HME in
the community by the means of a $16,000,000.

The estimated annual economic impact of just over $1,000,000 in payroll growing up to $1.2 at full
capacity based on the creation of 24 jobs.

As this region continues to grow and thrive, housing for all its residents is critical.
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SENIOR LIVING

Proposed Site Plan:

BUILDING SUMMARY
BUILDING AREA ﬁld&' NG COUNT
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Current projects & repairs & major upcoming commitments

Future outlay by fund

Funds Potential future
# Item Budget year(s) Fund Total cost expended outlay General (101) Gas (617) Water (602) Sewer (604)

1 Sidewalk to library 2023 General S 169,000 S - S 169,000 $ 169,000 $ - S - S -

2 Sidewalk to new school 2023 General S 72,000 $ - S 72,000 $ 72,000 $ - S - S -

3 TBS upgrade - initial 2022 Gas S 80,352 § 80,352 § - S - S - S - S -

4 TBS upgrade - true up cost 2023 Gas S 12,053 S - S 12,053 S - S 12,053 S - S -

5 West leg expansion - initial CIAC 2022 Gas S 80,583 § 80,583 § - S - S - S - S -

6 West leg expansion - true up cost 2023 Gas S 12,088 S - S 12,088 S - S 12,088 S - S -

7 District regulator station + easement 2022 Gas S 87,000 $ 12,000 S 75,000 $ - S 75,000 S - S -

8 Repair Crooks Comm Cen repair 2022 General S 11,100 S 5,400 S 5700 S 5700 S - S - S -

9 East side lift station improvements 2022 Sewer S 1,117,000 S - S 1,117,000 S - S - S - S 1,117,000
10 Repair water break 4th St 2022 Water S 22,500 S 23,478 S - S - S - S - S -
11 Water Study 2022 Water S 20,000 S - S 20,000 $ - S - S 20,000 S -
12 Sanitary sewer expansion 2021-2022 Sewer S 1,823,000 S 1,428,507 S 394,493 S - S - S - S 394,493
13 Utility tractor 2022 General, Sewer S 44,000 S - S 44,000 S 37,000 $ - S - S 7,000
14 GIS mapping water vales 2022 Water S 7,600 $ - S 7,600 S - S - S - S -
15 Drainage repairs - Winterberry, 1st Ave, Ci 2022 General S 104,875 S - S 100,870 $ 25,500 $ - S - S -
16 Moving gas infrastructure 471st Ave 2023 Gas S 100,000 S - S 100,000 S - S 100,000 S - S -
17 Partial payment baseball land 2022 General S 43,000 S - S 42,963 S 42,963 S - S - S -
18 1st annual payment baseball land 2023 General S 20,000 S - S 20,000 $ 20,000 $ - S - S -
19 2nd annual payment baseball land 2024 General S 63,000 S - S 62,930 $ 62,930 $ - S - S -
20 3rd annual payment basebal land 2025 General S 63,000 S - S 62,930 $ 62,930 $ - S - S -
21 4th annual payment baseball land 2026 General S 63,000 S - S 62,930 $ 62,930 $ - S - S -
22 5th annual payment baseball land 2027 General S 63,000 S - S 62,930 $ 62,930 S - S - S -
23 Heritag Park playground set 2023 or 2024 General S 75,500 S - S 75,500 $ 75,500 $ - S - S -
24 Equipment purchases & one-time services 2023 General S 27,500 S - S 27,500 $ 27,500 $ - S - S -
25 Cover meter at Sunset 2022 General S 2,500 $ - S 2,500 S 2,500 S - S - S -
26 Dug outs at New Hope Park 2022 General S 7,000 $ - S 7,000 S 7,000 S - S - S -
27 Electric at New Hope Park 2022 General S 2,500 §$ - S 2,500 S 2,500 S - S - S -

S 4,193,151 S 1,630,320 S 2,559,486 $ 738,883 S 199,141 S 20,000 S 1,518,493
General Fund fund balance S 506,012
Potential deficit w/o finding additional funding sources $ 232,871



Date: 11/14/2022
Cash position

Unassigned FB

Committed FB - 2023 budget
Restricted FB - Drainage
Restricted FB - Debt Service

2016
2017
2018
2019
2020
2021

General Fund (101)

S 629,794.00

289,512.02
216,500.00
71,429.30
20,080.71

v nunn

Unassigned
Fund balance
352,692
352,321
268,864
136,197

52,527
212,723

wvnununvun-non

Cash position

342,212
464,566
268,187
227,121
321,948
521,719

wvnunueu-nn

Page 1 of 4



Date: 11/14/2022
Cash position
Unrestricted net position

Restricted Net Position - Tap fees
Restricted Net Position - Palmira reserve

Water Fund (602)

2016
2017
2018
2019
2020
2021

$ 222,634
$ 294,575
S 6,250
$ 24,156

Unrestricted

Net Position

300,273
428,813
459,755
196,156
263,157
368,861

wvnunumyvunmn

Page 2 of 4

Cash position

wvnunuvunmnon

317,573
396,489
451,304
184,451
277,034
354,073



Date: 11/14/2022

Cash position

Unrestricted net position
Restricted net position debt service
Restricted net position - Tap Fees

Restricted Net Position - Palmira reserve

Sanitary sewer cost recovery district

Sewer Fund (604)

2016
2017
2018
2019
2020
2021

S 191,029
S 745,451.26
S 72,193.20
S 20,095.68
S 24,156.03
S 55,541

Unrestricted

Net Position  Cash position

346,846
362,501
380,199
251,790
299,223
219,704

wvnunuvumn
wvnununmumn

Page 3 of 4

270,002
331,446
361,311
223,372
331,497
252,940



Date: 11/14/2022
Cash position
Unrestricted net position

Frely available unrestricted net position

2016
2017
2018
2019
2020
2021

S
S
S

Gas Fund (617)

893,521.00
1,160,309.00

1,160,309.00

Unrestricted
Net Position

wvnunumymunmn

633,134
783,878
730,263
718,612
755,520
856,724

Page 4 of 4

Cash position

wvnunuvunnn

202,412
295,855
421,977
484,427
622,881
798,671



Reserve recommendations - General Fund (101)

Operating Reserve Options

CapEx reserve Options

(a) Budget 30% 6-yr average S 140,727 Avg 6 yrs S 231,803.00
(b) Op Rev 30% 6-yr average S 153,103 Past 2 yrs S 214,538.00
(c) Op Ex 30% 6-yr average S 149,809 Depreciation - Avg S 70,998.00
(d) 30% Cr Yr Budget S 157,278 Depreciation - past2yrs $ 178,382.00
( e) 2 months of Op Ex Budget S 87,377
Recommendation 1
Operating reserves S 200,000.00
Capital reserves S 250,000.00
Major repair reserves S 25,000.00
Unbudgeted projects reserves S 30,000.00
Total S 505,000.00
(a) Recommendation 2
Operating reserves S 140,727 S 140,727 §$ 140,727 §$ 140,727
Capital reserves S 231,803.00 S 214,538.00 S 70,998.00 $ 178,382.00
Major repair reserves S 25,000 $ 25,000 $ 25,000 $ 25,000
Unbudgeted projects reserves S 30,000 $ 30,000 $ 30,000 $ 30,000
Total S 427,530 S 410,265 S 266,725 S 374,109
(b) Recommendation 3
Operating reserves S 153,103 § 153,103 §$ 153,103 §$ 153,103
Capital reserves S 231,803.00 S 214,538.00 S 70,998.00 $ 178,382.00
Major repair reserves S 25,000 S 25,000 S 25,000 S 25,000
Unbudgeted projects reserves S 30,000 $ 30,000 $ 30,000 $ 30,000
Total S 439,906 $ 422,641 $ 279,101 $ 386,485
(c) Recommendation 4
Operating reserves S 149,809.00 $ 149,809.00 $ 149,809.00 $ 149,809.00
Capital reserves S 231,803.00 S 214,538.00 S 70,998.00 $ 178,382.00
Major repair reserves S 25,000 $ 25,000 $ 25,000 $ 25,000
Unbudgeted projects reserves S 30,000 $ 30,000 $ 30,000 $ 30,000
Total S 436,612 S 419,347 S 275,807 S 383,191

Page 1



(d)

Recommendation 5

Operating reserves S 157,278.30 §$ 157,278.30 §$ 157,278.30 §$ 157,278.30
Capital reserves S 231,803.00 S 214,538.00 S 70,998.00 $ 178,382.00
Major repair reserves S 25,000 S 25,000 S 25,000 S 25,000
Unbudgeted projects reserves S 30,000 $ 30,000 $ 30,000 $ 30,000
Total S 444,081 S 426,816 S 283,276 S 390,660
(e) Recommendation 6

Operating reserves S 87,377 § 87,377 § 87,377 § 87,377
Capital reserves S 231,803 S 214,538 S 70,998 §$ 178,382
Major repair reserves S 25,000 S 25,000 S 25,000 S 25,000
Unbudgeted projects reserves S 30,000 $ 30,000 $ 30,000 $ 30,000
Total S 374,180 S 356,915 S 213,375 §$ 320,759

Page 2



Reserve recommendations - Water Fund (602)

Operating Reserve options CapEx reserve options
(a) Budget 30% 6-yr average S 68,949 Avg 6 yrs S 189,553
(b) Op Rev 30% 6-yr average S 73,530 Past 2 yrs S 167,523
() Op Ex 30% 6-yr average S 48,322 Depreciation - Avg S 30,854
(d) 30% Cr Yr Budget S 84,381 Depreciation - past: S 75,559
Recommendation 1
Operating reserves S 250,000.00
Capital reserves S 250,000.00
Major repair reserves $ 100,000.00
Unbudgeted projects reserves $ 15,000.00
Total S 615,000.00
(a) Recommendation 2
Operating reserves S 68,949 S 68,949 S 68,949 S 68,949
Capital reserves S 189,553 § 167,523 § 30,854 S 75,559
Major repair reserves S 100,000 $ 100,000 $ 100,000 $ 100,000
Unbudgeted projects reserves $ 15,000 $ 15,000 $ 15,000 $ 15,000
Total S 373,502 S 351,472 S 214,803 S 259,508
(b) Recommendation 3
Operating reserves S 73,530 S 73,530 S 73,530 S 73,530
Capital reserves S 189,553 § 167,523 § 30,854 S 75,559
Major repair reserves S 100,000 $ 100,000 $ 100,000 $ 100,000
Unbudgeted projects reserves S 15,000 $ 15,000 $ 15,000 $ 15,000
Total S 378,083 S 356,053 S 219,384 S 264,089

Page 1



(c) Recommendation 4

Operating reserves S 48,322 § 48,322 § 48,322 § 48,322
Capital reserves S 189,553 $ 167,523 § 30,854 S 75,559
Major repair reserves S 100,000 $ 100,000 $ 100,000 $ 100,000
Unbudgeted projects reserves $ 15,000 $ 15,000 $ 15,000 $ 15,000
Total S 352,875 S 330,845 S 194,176 S 238,881
(d) Recommendation 5

Operating reserves S 84,381 S 84,381 S 84,381 S 84,381
Capital reserves S 189,553 § 167,523 § 30,854 S 75,559
Major repair reserves S 100,000 $ 100,000 $ 100,000 $ 100,000
Unbudgeted projects reserves S 15,000 $ 15,000 $ 15,000 $ 15,000
Total S 388,933 S 366,904 S 230,235 S 274,940

Page 2



Reserve recommendations - Sewer Fund (604)

Operating Reserve options CapEx reserve options

(a) Budget 30% 6-yr average S 62,865 Avg 6 yrs S 382,406
(b) Op Rev 30% 6-yr average S 74,433 Past 2 yrs S 280,794
(c) Op Ex 30% 6-yr average S 48,322 Depreciation - Avg S 43,671
(d) 30% Cr Yr Budget S 102,566 Depreciation - past $ 148,654

Recommendation 1

Operating reserves S 250,000

Capital reserves S 300,000

Major repair reserves S 100,000

Unbudgeted projects reserves S 20,000

Total S 650,000

(a) Recommendation 2

Operating reserves S 62,865 S 62,865 S 62,865 S 62,865
Capital reserves S 382,406 S 280,794 S 43,671 S 148,654
Major repair reserves S 100,000 S 100,000 S 100,000 S 100,000
Unbudgeted projects reserves S 20,000 S 20,000 S 20,000 S 20,000
Total S 565,271 $§ 463,659 S 226,536 S 331,519
(b) Recommendation 3

Operating reserves S 74,433 S 74,433 S 74,433 S 74,433
Capital reserves S 382,406 § 280,794 $ 43,671 S 148,654
Major repair reserves S 100,000 S 100,000 S 100,000 S 100,000
Unbudgeted projects reserves S 20,000 S 20,000 S 20,000 S 20,000

Total S 576,839 § 475,227 $ 238,104 S 343,087
(c) Recommendation 4

Operating reserves S 48,322 S 48,322 S 48,322 S 48,322

Capital reserves S 382,406 § 280,794 $ 43,671 S 148,654
Major repair reserves S 100,000 S 100,000 S 100,000 S 100,000
Unbudgeted projects reserves S 20,000 S 20,000 S 20,000 S 20,000

Total S 550,728 $§ 449,116 $ 211,993 $ 316,976
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(d)

Recommendation 5

Operating reserves S 102,566 S 102,566 S 102,566 S 102,566
Capital reserves S 382,406 $§ 280,794 $ 43,671 S 148,654
Major repair reserves S 100,000 S 100,000 S 100,000 $ 100,000
Unbudgeted projects reserves S 20,000 S 20,000 S 20,000 S 20,000
Total S 604,972 $§ 503,360 S 266,237 S 371,220

Page 2



Reserve recommendations - Gas Fund (617)

Operating Reserve options CapEx reserve options

(a) Budget 30% 6-yr average $ 244,317 Avg 6 yrs S 87,373
(b) Op Rev 30% 6-yr average S 245,126 Past 2 yrs S 121,125.00
(c) Op Ex 30% 6-yr average S 207,641 Depreciation - Avg $ 49,911
(d) 30% Cr Yr Budget S 289,943 Depreciation - past $ 100,940

Recommendation 1

Operating reserves S 750,000.00

Capital reserves S 750,000.00

Major repair reserves S 150,000.00

Unbudgeted projects reserves S 100,000.00

Total $ 1,750,000.00

(a) Recommendation 2

Operating reserves S 244,317 S 244,317 S 244,317 S 244,317
Capital reserves S 87,373 S 121,125 S 49,911 S 100,940
Major repair reserves S 150,000 $ 150,000 $ 150,000 $ 150,000
Unbudgeted projects reserves S 100,000 $ 100,000 $ 100,000 $ 100,000
Total S 581,690 $ 615,442 S 544,228 §$ 595,257
(b) Recommendation 3

Operating reserves S 245,126 $ 245,126 $ 245,126 §$ 245,126
Capital reserves S 87,373 S 121,125 S 49,911 S 100,940
Major repair reserves S 150,000 $ 150,000 $ 150,000 $ 150,000
Unbudgeted projects reserves S 100,000 $ 100,000 $ 100,000 S 100,000
Total S 582,499 $ 616,251 $ 545,037 $ 596,066
(c) Recommendation 4

Operating reserves S 207,641 S 207,641 S 207,641 S 207,641
Capital reserves S 87,373 S 121,125 S 49,911 S 100,940
Major repair reserves S 150,000 $ 150,000 $ 150,000 $ 150,000
Unbudgeted projects reserves S 100,000 $ 100,000 $ 100,000 $ 100,000

Total S 545,014 $ 578,766 S 507,552 §$ 558,581

Page 1



(d)

Recommendation 5

Operating reserves S 289,943 §$ 289,943 §$ 289,943 S 289,943
Capital reserves S 87,373 S 121,125 S 49,911 S 100,940
Major repair reserves S 150,000 $ 150,000 $ 150,000 S 150,000
Unbudgeted projects reserves S 100,000 $ 100,000 $ 100,000 $ 100,000
Total S 627,316 S 661,068 $ 589,854 S 640,883

Page 2



APPLICATION AND RECOMMENDATION FOR PAYMENT

Contract for ~ Crooks, 2022 Drainage Improvements DGR Project No. 672045

Application No. 1 Dated November 9, 2022

For work accomplished through the date of  November 4, 2022

Contractor H&W Contracting, LLC 3416 W. Hovland Drive, Sioux Falls, SD 57107

Original Contract Price  $92,748.09 Amount Due to Date $77,587.80
Net Change Orders Materials Stored $0.00
No. 0 through 0 $0.00

Less Retainage ( 10 %) $7,758.78

Current Contract Price $92,748.09 Less Previous Payments $0.00

Amount Due This
Application $69,829.02

Contractor's Certification

The undersigned Contractor certifies that (1) all previous progress payments received from Owner on account of
Work done under the Contract referred to above have been applied to discharge in full all obligations of
Contractor incurred in connection with Work covered by prior Application and Recommendation for Payments
numbered 1 through 1 inclusive; and (2) title to all materials and equipment incorporated in said Work or
otherwise listed in or covered by this Application will pass to Owner at time of payment free and clear of all liens,
claims, security interests or encumbrances (except such as are covered by Bond acceptable to Owner).

H&W Contracting, LLC

Contractor

Dated: By:

This application meets the requirements of the Contract Documents.
In accordance with the contract, the undersigned recommends payment to the contractor of the amount due as
shown above.

DGR Engineering

Engineer
Dated: By:
The Owner concurs with this application for payment.
City of Crooks
Owner

Dated: By:




APPLICATION NO. 1

APPLICATION FOR PAYMENT DETAIL SHEET
APPLICATION DATE: November 9, 2022

PROJECT: Crooks, 2022 Drainage Improvements
CONTRACTOR: H&W Contracting, LLC
ENGINEER: DGR Engineering

APPLICATION PERIOD
FROM: September 1, 2022
THRU: November 4, 2022

PAST APPLICATION THIS APPLICATION TOTAL TO DATE

| | | |

ITEMNO. ITEM DESCRIPTION PLAN QTY UNIT UNITPRICE  CONTRACT PRICE | QTy EARNED | Qry EARNED | QTy EARNED | REMARKS
1 Mobilization 1 LS 19,800.00 19,800.00 | | 1.00 19,800.00 | 1.00 19,800.00 |
2 Traffic Control 1 LS 1,080.00 1,080.00 | | 1.00 1,080.00 | 1.00 1,080.00 |
3 Remove Asphalt Pavement 249 SY 5.10 1,269.90 | | 58.00 295.80 | 58.00 295.80 |
4 Remove Concrete Pavement 27 SY 8.00 216.00 | | 27.00 216.00 | 27.00 216.00 |
5 Remove Existing Pipe Pipe 142 LF 10.00 1,420.00 | | | |
6 Inlet Protection 2 EA 93.50 187.00 | | 2.00 187.00 | 2.00 187.00 |
7 Seed, Fertilize, and Hydromulch 1,202 SY 1.43 1,718.86 | | | |
8 Contractor Furnished Topsoil 203 CY 25.81 5,239.43 | | | |
9 Silt Fence 165 LF 4.60 713.00 | | | |
10 Aggregate Base Course 187 Ton 22.70 4,244.90 | | | |
11 6" PVC Pipe 21 LF 75.00 1,575.00 | | 21.00 1,575.00 | 21.00 1,575.00 |
12 12" Inline Drain with Casting 1 EA 1,200.00 1,200.00 | | 1.00 1,200.00 | 1.00 1,200.00 |
13 15" RCP Pipe, Class 3, F&I 32 LF 110.00 3,520.00 | | 32.00 3,520.00 | 32.00 3,520.00 |
14 15" RCP Flared End, F&I 2 EA 800.00 1,600.00 | | 2.00 1,600.00 | 2.00 1,600.00 |
15 18" RCP Pipe, Class 3, F&I 416 LF 104.00 43,264.00 | | 416.00 43,264.00 | 416.00 43,264.00 |
16 18" RCP Flared End, F&I 2 EA 800.00 1,600.00 | | 2.00 1,600.00 | 2.00 1,600.00 |
17 2'x2' Catch Basin 1 EA 2,500.00 2,500.00 | | 1.00 2,500.00 | 1.00 2,500.00 |
18 2'x2' Frame and Grate (Neenah 3402-E) 1 EA 850.00 850.00 | | | |
19 Connect to Existing Roof Drain System 1 EA 750.00 750.00 | | 1.00 750.00 | 1.00 750.00 |
TOTAL CONTRACT PRICE: 92,748.09 | | | |
| | | |
TOTAL IMPROVEMENTS: | - | 77,587.80 | 77,587.80 |
MATERIALS STORED: | - | - - |
RETAINAGE: | - | (7,758.78) | (7,758.78) |
LIQUIDATED DAMAGES: | - | - - |
| | | |
| | | |
TOTAL DUE: | | 69,829.02 | 69,829.02 |



APPLICATION AND RECOMMENDATION FOR PAYMENT

Contract for 2021 Sanitary Sewer Expansion DGR Project No. 671010

Application No. 5 Dated November 9, 2022

For work accomplished through the date of October 31, 2022

Contractor H&W Contracting, LLC 3416 W. Hovland Drive, Sioux Falls, SD 57107

Original Contract Price $1,435,551.62 Amount Due to Date $1,413,640.85
Net Change Orders Materials Stored $0.00
No. 1 through 2 $21,272.00

Less Retainage ( 10 %) $141,364.09

Current Contract Price $1,456,823.62 Less Previous Payments $1,085,238.54

Amount Due This
Application $187,038.22

Contractor's Certification

The undersigned Contractor certifies that (1) all previous progress payments received from Owner on account of
Work done under the Contract referred to above have been applied to discharge in full all obligations of
Contractor incurred in connection with Work covered by prior Application and Recommendation for Payments
numbered 1 through 5 inclusive; and (2) title to all materials and equipment incorporated in said Work or
otherwise listed in or covered by this Application will pass to Owner at time of payment free and clear of all liens,
claims, security interests or encumbrances (except such as are covered by Bond acceptable to Owner).

H&W Contracting, LLC

Contractor

Dated: By:

This application meets the requirements of the Contract Documents.
In accordance with the contract, the undersigned recommends payment to the contractor of the amount due as
shown above.

DGR Engineering

Engineer
Dated: By:
The Owner concurs with this application for payment.
City of Crooks
Owner
Dated: By:

P:\06\71\010\671010\Spreadsheet\Pay Requests\Pay Req & CCO 671010 Page 1 of 4



Water Hydravulic Study &
Capital Improvements
Planning

November 14, 2022

A GREAT PLACE TO COME HOME TO! ENGINEERING

HYDRAULIC WATER STUDY SCOPE

Analysis of existing system
Existing Storage (100,000 gall elevated tank)
Distribution system
Source (MCWC)
Development of hydraulic water model
On-Site hydrant testing for model calibration
Development of model scenarios for ‘future conditions’
Reference as future development occurs

Summary of findings present in Engineering Report

UDY FINDINGS

- THE GOOD

Existing water tower is at an elevation suitable for sufficient
pressures and for future growth

Much of the existing pipe is old PVC instead of cast iron
which limits friction loss

- THE BAD

Existing water tower storage is less than average daily
demand which is the standard for emergency storage

Existing water tower storage is not adequate for prolonged
fire flow (2 hours is ISO standard)

Much of the existing pipe in the original part of town is 4"
diameter which limits the flow capacities
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DY RECOMMENDATIONS

- Utilize study findings and report as a guideline for
requirements of future City improvements and/or
developments

- Address system insufficiencies with a phased approach to
improvement projects

%




WHAT'S NEXT?....

SYSTEM DEMAND

City of Crooks - Population Projections

Populstion Projection  ——Sewer Trestment  —— Existing Water Starage Proposed Water Storage
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WATER STORAGE
TR IMPROVEMENTS
ijzn‘ ; W :

Proposed ‘south side’ location to

provide adequate spacing
between the existing tower.

Proposed location on existing ridge
line or high point fo hydraulically
balance between existing tower.
Operates in conjunction with
xisting tower allowing for efficient

ulation mileston

WATER MAIN LEGEND: . 2M pre
.

PHASE 2/3 STREET & UTILITY IMPROVEMENTS

Phase 2 & 3 address the highest priority deficiencies in the existing water
distribution system
Originally considered one project for the phase 2 & 3 project area

+ Construction made the large project beyond on point of practicality

Proposed Improvements include:

usted as

PHASE 2 STREET & UTILITY IMPROVEMENTS

NORTHWEST LOOP DOWNTOWN AREA
Provides additional ‘loop’ between north side of RR Main St, 1 Ave, one block 39 St & 4™ St
tracks (Palmira + Industrial ) and south side of RR fracks Main St eligible for Community Access Grant ($600k max)
Improved water quality for both sides of RR tracks Addresses site piping ot existing water tower
Increased flows on both sides of RR fracks New utility crossings at Main St & RR tracks
$420k project cost estimate $4.97M project cost estimate
Consider standalone project (with CDC) for cost savings




PHASE 3 STREET & UTILITY IMPROVEMENTS

E 2
274 Ave, 39 Ave, two blocks 3 St, two blocks 4'" St
Storm Sewer outlet at New Hope Park
Replaces much of the undersized 4" watermain
New utiity crossings at 4th St & RR fracks
$3.72M project cost estimate

e
e
iy

!

COST SUMMARY & FUNDING

cject Planning
10% Utiity Rates (2022 Rate)
Project Grant$ CWSRF DWSRF Local Total ss;';; :;;“;
[Water Storag: $ 32000000] — [S 2880000005 ~ [$320000000]§ -5 2080
Phase 2 Street & S 479,00.00 |  2,587,680.00 | $ 1,725,120.00 | $ 600,000.00 | $ 5,392,00000 | S 1848 |S _ 12.40
[Phase 3 Street & Utility Improvements $_372,400.00 | $ 2,010,960.00 | $ 1,340,640.00 S 3724,00000] 1436 ]S 9.60
[FSpeculative based on 10% grant
[*Rate Increase(s) based on 30-year loan with 2.125% i d 530 customers
|£5600,000 of local funds reflective of Community Access Grant
Southeast SD 2022 Utiity Rates (5,000 gallon use)
[Communi [Water Rate __[Sewer Rate Total e R
Balic 89,36 | e
[Brandon 707.07 | a
[Canton 04 % o RF lo
[Cofton 9865 | and comespond e ge:
Crooks 70975 = =
[Dell Rapids 71030 |
Garretson 10335 | o -
[Harrisburg 128
[Hartford
[Fumboidt 7
[Cennox T
Salem. T
Sioux Falls
[Tea
[Valley Springs 5
[Worthing 2 E
[nformation prepared by Sioux Metro Growth Allance (SMGA
[[Table represents a residental User, Some rates above increase for a
Jcommericial user or larger water meter
Does not include all nded projects ot yet consiructed, such as Hartiord
Santiary Treatement Facilty

17

POTENTIAL TIMELINE

2022
SRF Funding
Application

+ SRF Funding
Application

Funding
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Crooks Infrastructure

1300 S HIGHLINE AVENUE
SIOUX FALLS, SD 57110

’mprovements (605) 339-4157 office

(605) 339-4175 fax
A GREAT PLACE TO COME HOME TO! Vicinity Map dgr.com
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Executive Summary

Page I
Crooks Water System Hydraulic Model

BACKGROUND

In 2022, DGR Engineering was retained by the City of Crooks to create a hydraulic model of the
City’s potable water distribution system. A hydraulic model is a useful tool for determining
existing system capacity, evaluating the condition of underground pipe, maintaining fire flows,
improving system operations, and planning for future improvements.

The Crooks water distribution system consists of approximately 10 miles of mainline pipe. Crooks
purchases all their water from Minnehaha Community Water Corporation. Their current contract
has a maximum amount of 450 GPM. Crooks has a single elevated storage tank with a capacity
of 100,000 gallons and is located on the south side of Main Street between West Avenue and
First Avenue.

MODELING AND CALIBRATION

The computer based hydraulic model was developed using KY Pipe, a pipe network analysis
software developed by the University of Kentucky. The model requires several input parameters
to conduct the analysis. Pipeline information of the distribution system was taken from the City’s
CAD Map and is the framework for the model. This information includes pipe location, pipe
material, pipe diameter, and elevated tank information. Since there were no large users with
daily usage greater than 10,000 gpd, the total water purchased was distributed evenly throughout
the distribution system. Node elevations were automatically assigned using publicly available
elevation data.

After the pipe network was created using available mapping resources, a single day of field work
was performed to gather information about the existing system. This field day included a brief
tour of the existing pump station that fills the water tower and hydrant flow tests throughout the
city. The hydrant flow testing included 13 pre-selected locations throughout the water system.
Each flow test was conducted by flowing 1 hydrant while recording static and residual pressures
at two nearby locations to measure the change in system pressure. The hydrant flow testing
provided measurable water system performance data that was entered into the model and used
for calibration.

To estimate the condition of the distribution system piping, a statistical calibration was performed
employing the Hazen-Williams equation. The Hazen-Williams equation is a widely accepted
empirical formula used in estimating the relationship of water flow in a pipe to the pressure drop
caused by friction. The equation uses a friction coefficient “C" to characterize the roughness of
the interior pipe wall based on pipe material, linings, and age. For example, new PVC pipelines
typically have C values ranging from 140 to 150. Older cast iron pipelines (CI) in moderate to
poor condition typically have a C value ranging from 50-140. The higher the C value the smoother
the pipe wall. The flow capacity of a pipeline is directly proportional to the C value; meaning a
change in C value will result in a corresponding change in flow capacity.

Trusted. Professional. Solutions. m
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Executive Summary
Page I1

To best estimate the condition of the pipes, DGR used information provided by the City on the
age of the pipes in different sections of town to divide the distribution system piping into six (6)
calibration groups. The information provided by the City, together with the hydrant flow test
data, was used to estimate roughness (C value). Table 1 provides a summary of the distribution
system piping condition, as determined from the calibration effort.

Table 1. 2022 Calibrated mainline roughness results for the Crooks Distribution System.

2022 Roughness
Size Material (C Value)
4" PVC 127
6" Older PVC 115
6" Newer PVC 145
8" Older (West Ave) PVC 115
8" Newer PVC 138
8" Older (3™ Ave) PVC 115

HYDRAULIC MODEL RESULTS (EXISTING SYSTEM)

The calibrated model was used to evaluate the performance of the distribution system under
various operating conditions. Results of each analysis performed are included in Section 4 of
this report. Normal operating pressures within the City range from 45 psi to 80 psi, primarily
depending on elevation, and are shown in Section 4. The 10-States Standards for Waterworks
recommend normal operating pressures be approximately 60-80 psi and not less than 35 psi.

The calibrated hydraulic model was also used to estimate available fire flow capacities throughout
the City. Results of this evaluation are shown in Section 4. The results have been color coded
to provide a visual indicator of capacity. The City’s distribution system has strong fire flow
capacities throughout the system. The lower capacities through the City are primarily due to
dead-end mains and smaller diameter pipe in isolated areas.

The estimated fire flows are calculated while maintaining a minimum pressure of 20 psi at all
points in the distribution system, as recommended by the 10-States Standards for Waterworks.
Flow rates that are higher than those shown on the sheets in Section 4 may cause residual
pressure to drop below 20 psi. Low distribution system pressures can lead to backflow conditions
and potential contamination of the distribution system. The local fire department should be
made aware that fire flows should be limited to flows shown on the sheets in Section 4 or parts
of the city could experience residual pressures below 20 psi. Sheets 4 and 5 of Section 4 should
be made available to the fire department.

With the calibrated hydraulic model, DGR Engineering can more accurately run hydraulic model

scenarios at the City’s request. As development within the City progresses, the distribution of
demands will change the residual pressures and available fire flow capacities. The hydraulic

Trusted. Professional. Solutions. m
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model can be used to evaluate the impacts of proposed changes to the distribution system,
including predicting pressure and fire flow changes in the distribution system before a new
pipeline is installed. The model can also compare the effect on the distribution system for
different design alternatives, such as evaluating various pipe diameters for a proposed pipeline
improvement. The results can then be compared to the cost of construction to determine the
most cost-effective solution.

OBSERVATIONS

During the field testing it was noted that a number of the existing fire hydrants were difficult to
open and a number of the mainline valve risers were fill with debris. Tables of these locations
are shown in Section 2. A hydrant maintenance and valve exercise program is recommended to
assess and maintain the conditions of the existing hydrants and valves.

SUMMARY

Based on the results of the hydraulic model creation and calibration, the Crooks water distribution
system has good hydrant flow capacities and operating pressures within the recommended
ranges. The development of the hydraulic model provides the City with a valuable tool for
planning future improvements and for improving ongoing operations.

Trusted. Professional. Solutions. m
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Facilities
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Booster Station

The City has a booster/meter station located in the old well house directly southeast of
the water tower. This booster station has two vertical multistage pumps that are used
to fill the water tower from rural water. The two pumps are identical Grundfos CR90-1-
1 with 15 HP 3450 RPM motors. These pumps are controlled on the water level in the
existing water tower.

Existing Elevated Tank

The existing elevated tank is located on the south side of Main Street between West
Avenue and First Avenue. This tower was constructed in 1979. It has a capacity of
100,000 gallons and an overflow elevation of approximately 1724’.

Existing Water Tower
Latitude & Longitude 43.661706°, -96.810340°
Location Main St & N First Ave
Capacity (gallons) 100,000
Overflow Elevation ~1724'
Base Elevation ~1594'
Height to LWL 101’ 6"
Height to HWL 125" 3"
Diameter 36’
Head Range 23'9”
Construction Year 1979

Table 2: Storage Tank Information

Distribution System

Crooks’ distribution system is composed of 4”, 6”, and 8" plastic pipe (Polyvinyl Chloride
or PVC). There are currently 60 active fire hydrants throughout the city with an additional
21 fire hydrants that should be active once the two south developments (Benson’s 37
and Johnson’s Tract) are completed.
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Booster/Meter Station and Water Tower
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Google Earth

Booster/Meter Station
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Booster Pumps

Grundfos CR90-1-1 U-G-A-E-KUBE
Baldor Motor - 15 HP — 3450 RPM — 60Hz — 208-230/460 Volts

Trusted. Professional. Solutions. m
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Company name:
Created by:
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Feet
A GREAT PLACE TO COME TTOME TO! ’ 300 F 5 5 S 10T 7 E0S 30
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TO
DISTRIBUTION
TO SYSTEM
WATER
TOWER NOT TO SCALE

M SYMBOL LEGEND
CONTROL VALVE
RELIEF VALVE
BUTTERFLY VALVE
BOOSTER PUMP
4” MAG METER
CHECK VALVE

&

”

MCWC 8
RURAL
WATER

CROOKS

A GREAT PLACE TO COME [IOME TO!

Z\®E@pard

2909,
SIOUX FALLS, SO 57108

City of Crooks, SD s s ag

dgr.com

Booster Station Schematic m Hl L

Plot Date:  9/1/2022 11:54:34 AM  PAOGT201006 7201 08DWGHNCROOKS - BOOSTER STATION SCHEMATIC.DWG
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Hydrant Flow Testing

Section 2 | Page 1

This section describes the hydrant testing that was completed on April 27, 2022.

Paul Messner and Derek Chang (DGR) conducted the hydrant flow testing throughout the
city of Crooks. The flow test data gathered was used in calibrating the hydraulic model.
Pressure recorders were placed at critical places throughout the distribution system to
log pressure data during the flow testing. A pressure recorder was installed on discharge
of the booster/meter station near the base of the elevated tank to provide the elevated
tank water level during the flow tests. Two additional recorders were installed on fire
hydrants at the intersections of 4t Street and West Ave and 4t Street and 3 Ave. These
recorders monitored the distribution pressures.

A meeting with the City Staff (Jason and Chad) and the DGR staff was held at the Crooks
city office. It was decided that Chad would flow the hydrants while Paul would measure
the flow, designated as location F in the subsequent record data. Derek would record
the static and residual pressures at a residual hydrant (location A), and Jason would
record the same data at an additional residual hydrant (location B). The water tower
level was controlled automatically by Minnehaha Community Water Corporation.

A total of thirteen (13) hydrant flow tests were completed during the flow testing.

Trusted. Professional. Solutions. m
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Hydrant Flow Testing
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During the flow testing, a number of hydrants were found that needed maintenance.
They are shown in Table 3.

Table 3: Hydrants that need maintenance

Hydrant Location* Reason
F1 Executive Ave & West Ave | Hydrant is difficult to open
£ Executive Cirdle Could not remove pumper nozzle
cap
East of 4th Street & Sth Ave Hy.ldrant is dlfflcult to open and a
F3 private fence is too close to the
(Lady of the Snows)
hydrant.
F4 5th Street & Park Drive Hydrant is difficult to open
F5 7th Street & Park Drive Hydrant is difficult to open
Hydrant 6th Street & West Ave Hydrant leaking from the base
(below grade)
2311 4th Street & West Ave Hydrant wou_ldn t close = This
hydrant as since been replaced.
A4 4th Street & 2nd Ave Hydrant leaking during shut in

pressure
*The locations of these hydrants are shown on Page 5 of this section

Trusted. Professional. Solutions. m
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Hydrant Flow Testing
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A number of mainline valves were found that needed maintenance.
These valves are shown in Table 4.

Table 4: Valves that need maintenance

Valve | Position | Location Normally | Reason

Size

8" Unknown | 4th Street & West Ave open 8" Valve - Riser full of
(8" Valve from north) debris

8" Unknown | 4th Street & West Ave open 8" Valve - Riser full of
(8" Valve to west) debris

8" Unknown | 4th Street & West Ave open 8" Valve - Riser full of
(8" Valve to south) debris

A number of mainline valves were found to be closed during the calibration process.
These valves are shown in Table 5.

Table 5: Closed Valves

Valve | Position | Location Normally | Reason
Size

8" Closed 31 Street and 3 Ave open unknown
8" Closed W 5t Street and Oak Ave open unknown
6" Closed W 6t Street and Oak Ave open unknown
8" Throttled | Executive Ave and Grandeur Dr open unknown

Ly

|

A {4
4 _ -

BCBYY,

Results from the flow testing along with maps showing the testing locations are shown
in the following pages of this section. Also included is the pressure recording data that
was taken throughout town during the flow testing.
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Hydrant Flow Testing

4/27/2022 Hydrant Flow Tests Record

Section 2 | Page 4

Test Approx. | Approx. | Node |Elev. Cale. | Calc. | Elv. Tower
ICASE Name |Device Latitude | Longitude | Name | (ft] | Flow | Static | Residual | Drop | Elev. | DIFF | Date & Time | Level
FO1 [Big Boy Hose Monster | 43.666869 | -96.810999 FO1 1584 683 32 4/27/22 10:08 AM| 1719
1 A01_ |Residual Hose Bib 43.666836 | -96.810618 A01 1583 59.3 48.2 11.1 1582 1 4/27/22 10:08 AM| 1719
B01_ |Residual Hydrant 43.665913 | -96.810063 F13 1575 63 53.8 9.1 1573 2 4/27/22 10:08 AM| 1719
FO2 |2 Little Hose Monster | 43.666699 | -96.808481 FO2 1584| 657 17.7 4/27/2210:27 AM| 1719
2 A02 _|Residual Hose Bib 43.666755 | -06.808660 FO2 1584 56.8 49.1 7.7 | 1588 | -4 | 4/27/2210:27 AM| 1719
B02 |Residual Hydrant 43.665104 | -96.808809 BO2 1569 64.5 53.6 109 | 1570 -1 4/27/22 10:27 AM| 1719
F03  [1.75" Nozzle 43.659871 | -06.802622 FO3 1589| 434 15.7 4/27/22 10:46 AM| 1719
3 A03_|Residual Hydrant 43.659868 | -96.801635 AD3 1579 60.3 314 202 | 1580 | -1 | 4/27/22 10:46 AM| 1719
B03 |Residual Hydrant 43.660513 | -96.804916 BO3 1591 55.4 374 18 1591 Q 4/27/22 10:46 AM| 1719

2" Little Hose Monster &
4 FO4 |1.75" Nozzle 43.658900 | -96.808068 FO4 1589| 881 85 4/27/22 11:10 AM| 1720
A04  |Residual Hydrant 43.659844 | -96.808413 AO4 1589 56.7 475 9.2 1589 0 4/27/22 11:10 AM| 1720
B04 |Residual Hydrant 43.658066 | -96.808030 B04 1592 54.7 432 1.5 | 1594 | -2 | 4/27/22 11:10 AM| 1720
2" Little Hose Monster &

5 F05 [1.75" Nozzle 43.657315 | -96.807343 FO5 1585, 947 9.5 4/27/22 11:24 AM| 1720
A05 _|Residual Hydrant 43.656871 | -96.806699 AD5 1579 61 464 146 | 1579 | 0 | 427i22 11:24 AM| 1720
B05 |Residual Hydrant 43.658075 | -96.807969 BO4 1592 54.7 41.2 13.5 | 1593 -1 4/27/22 11:24 AM| 1720
F06_ |Big Boy Hose Monster | 43.656142 | -096.810646 FO6 1574 1344 12.6 4/27/22 11:55 AM| 1719
[ A06 _|Residual Hydrant 43.656115 | -96.809429 AQ6 1572 63.2 36.7 26.5 | 1573 -1 4/27/22 11:55 AM| 1719
B06 |Residual Hydrant 43.657105 | -96.810858 BO6 1566 65.9 42.8 23 1567 =1 4/27/22 11:55 AM| 1719
FO7 |Big Boy Hose Monster | 43.655196 | -96.808246 Fo7 1577 1228 10.5 4/27/22 12:09 PM| 1717
7 A07 _|Residual Hydrant 43.656110 | -96.809470 A0B 1572 63.2 36.1 27.1 | 1571 1 [ 427i2212.09 PM| 1717
B07 |Residual Hydrant 43.655009 | -96.810326 BO7 1587 56.6 284 28.2 | 1586 1 4/27/22 12:.09 PM| 1717
F08 |Big Boy Hose Monster | 43.653535 | -96.808634 Fo8 1581 1232 10.5 4/27/22 1:28 PM| 1717
8 A08_|Residual Hydrant 43.652867 | -96.809455 A08 1583 56 23 33 | 1588 | -5 4/27/22 1:28 PM|__ 1717
BO08 |Residual Hydrant 43.652436 | -96.811027 B08 1570 63.2 333 29.9 | 1571 | -1 4/27/22 1:28 PM|__ 1717
F09 |Big Boy Hose Monster | 43.654626 | -96.816770 F09 1565 1181 9.7 4/27/22 1:46 PM| 1719
9 A09 |Residual Hose Bib 43.654741 | -96.816558 F09 1565 62.7 24.8 37.9 | 1574 -9 4/27/22 1:46 PM| 1719
B09 |Residual Hydrant 43.654899 | -96.818360 BO9 1556 70 30.3 39.7 | 1557 =1 4/27/22 1:46 PM| 1719
F10 |Big Boy Hose Monster | 43.655220 | -96.821126 F10 1550] 1194 9.9 4/27/22 2:06 PM| 1720
10 [ A10 [Residual Hose Bib 43.655006 | -96.820397 F10 1550 74 201 53.9 | 1548 1 4/27/22 2:06 PM| 1720
B10_|Residual Hydrant 43.655879 | -96.819518 B10 1550 72.4 286 43.8 | 1552 -2 4/27/22 2:06 PM| 1720
F11_|Big Boy Hose Monster | 43.658757 | -96.821077 F11 1547] 1185 9.7 4/27/22 2:22 PM| 1719
1" A11__|Residual Hydrant 43.659608 | -96.821071 Al 1549 722 23.2 49 1552 -3 427/22 222 PM| 1719
B11_|Residual Hydrant 43.657544 | -96.820909 B11 1534 80.3 343 46 | 1533 | 1 4/27/22 2:22 PM|__ 1719
F12 |Big Boy Hose Monster | 43.658175 | -96.815641 F12 1553 1220 103 4/27/22 2:37 PM| 1719
12 A12 |Residual Hydrant 43.658177 | -96.817431 A12 1547 73.9 534 205 | 1549 -2 4/27/22 2:37 PM| 1719
B12 |Residual Hydrant 43.657852 | -06.813835 B12 1559 68.4 42.9 255 | 15641 -2 4/27/22 2:37 PM| 1719
F13 [Big Boy Hose Monster | 43.665909 | -96.810073 F13 1575, 1066 7.8 4/27/22 2:54 PM| 1720
13 | A13 [Residual Hose Bib 43.665902 | -96.809732 F13 1575 54.4 13 414 | 1594 | -19 | 4/27/222:54 PM| 1720
B13 [Residual Hydrant 43.666876 | -96.810983 FO1 1584 57.9 36 219 | 1586 | -2 4/27/22 2:54 PM|__ 1720
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Date: 6/7/2022

Testing_Results.mxd

ystem Map_Flow

P:\08'433\00\GIS\Crooks_S;

Test No. 1 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant

Test Date: 4/27/2022  Hydrant No. FO1 Device:  Hose Bib Device:  Hydrant + Residual A

Time: 10:08 AM Observer: PHM Observer: Derek Observer: Jason Residual B

TestBy: DGR Device: BBHM Static: 59.3 psi Static: 63 psi @ Hyorant
Residual: 48.2 psi Residual: 53.9 psi ® <all other values>

Flow (gpm): 683 gpm Loss: 11.1 psi Loss: 9.1 psi @ Valve Closed
® Valve Open

—_— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING




Date: 6/7/2022
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Test No.

Test Date: 4/27/2022

Time:
Test By:

CROOKS

2

10:27 AM
DGR

FLOW HYDRANT

Hydrant No.
Observer:
Device:

Flow (gpm):

A GREAT PLACE TO COME HOME TO!

F02
PHM
HM 2"

657 gpm

RESIDUAL A

Device:  Hose Bib
Observer: Derek
Static: 56.8 psi
Residual: 49.1 psi
Loss: 7.7 psi

Crooks Water Distribution
Hydraulic Model Calibration

Field Test Data Sheet

RESIDUAL B
Device: Hydrant
Observer: Jason
Static:  64.5 psi
Residual: 53.6 psi

Loss: 10.9 psi

Flow Hydrant

S o

+ Residual A
+ Residual B
@
02y
®
02y

<all other values>
Valve Closed
Valve Open

BT

ENGINEERING
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Testing_Results.mxd

Flow Hydrant

Test No. 3 FLOW HYDRANT RESIDUAL A RESIDUAL B +

Test Date: 4/27/2022 Hydrant No. FO03 Device:  Hydrant Device:  Hydrant + Residual A

Time: 10:46 AM Observer: PHM Observer: Derek Observer: Jason +

Test By: DGR Device: N13/4" Static: 60.3 psi Static:  55.4 psi +
Residual: 31.1 psi Residual: 37.4 psi ® <all other values>

Flow (gpm): 434 gpm Loss: 29.2 psi Loss: 18 psi @ Vvalve Closed
® Valve Open

i ——— Crooks Water Distribution
C’K'@'@Kis Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING

ystem_Map_Flow

Residual B

P:\08'433\00\GIS\Crooks_S;




Date: 6/7/2022
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_Map_Flow

P:\08'433100\GIS\Crooks_System_Maj

low Hydrant

TestNo. 4 FLOW HYDRANT RESIDUAL A RESIDUAL B +

Test Date: 4/27/2022 Hydrant No. FO04 Device:  Hydrant Device:  Hydrant + Residual A

Time: 11:10 AM Observer: PHM Observer: Derek Observer: Jason + Residual B

Test By: DGR Device: HM 2" Static: 56.7 psi Static:  54.7 psi + Hycrant
Residual: 47.5 psi Residual: 43.2 psi ® <all other values>

Flow (gpm): 881 gpm Loss: 9.2 psi Loss: 11.5 psi @ valve Closed
® Valve Open

—_— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING
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_Map_Flow

P:\08'433100\GIS\Crooks_System_Maj

TestNo. 5 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant

Test Date: 4/27/2022 Hydrant No. FO5 Device:  Hydrant Device:  Hydrant +
Time: 11:24 AM Observer: PHM Observer: Derek Observer: Jason +
®
&®
&®

Residual A

Residual B
Test By: DGR Device: HM 2" Static: 61 psi Static:  54.7 psi

Residual: 46.4 psi Residual: 41.2 psi

Flow (gpm): 947 gpm Loss: 14.6 psi Loss: 13.5 psi

Hydrant

<all other values>
Valve Closed
Valve Open

el ——— Crooks Water Distribution
C,R'@'@Kss Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING




Date: 6/7/2022

Testing_Results.mxd

Flow Hydrant

TestNo. 6 FLOW HYDRANT RESIDUAL A RESIDUAL B +
Test Date: 4/27/2022 Hydrant No. FO06 Device:  Hydrant Device:  Hydrant + Residual A

p_Flow

Time: 11:55 AM Observer: PHM Observer: Derek Observer: Jason Residual B

Test By: DGR Device: BBHM Static: 63.2 psi Static:  65.9 psi + Hvarant
lydran
Residual: 36.7 psi Residual: 42.9 psi ® <all other values>

Flow (gpm): 1344 gpm Loss: 26.5 psi Loss: 23 psi @ Valve Closed
® Valve Open

P:\08'433100\GIS\Crooks_System_Maj

—_— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING
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Testing_Results.mxd

ystem_Map_Flow

P:\08'433\00\GIS\Crooks_S;

Test No. 7 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant

0
Test Date: 4/27/2022 Hydrant No. FO7 Device:  Hydrant Device:  Hydrant + Residual A
Time: 12:09 PM Observer: PHM Observer: Derek Observer: Jason + Residual B
Test By: DGR Device: BBHM Static: 63.2 psi Static:  56.6 psi + Hycrant
Residual: 36.1 psi Residual: 28.4 psi ® <all other values>

Flow (gpm): 1288 gpm Loss: 27.1 psi Loss:  28.2 psi @ Valve Closed
® Valve Open

—_— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING




Date: 6/7/2022

TestNo. 8 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant

Test Date: 4/27/2022 Hydrant No. FO8 Device:  Hydrant Device:  Hydrant + Residual A

Time: 1:28 PM Observer: PHM Observer: Derek Observer: Jason Residual B

TestBy: DGR Device: BBHM Static: 56 psi Static:  63.2 psi @ Hyorant
Residual: 23 psi Residual: 33.3 psi & <allother values>

Flow (gpm): 1232 gpm Loss: 33 psi Loss: 29.9 psi @ Valve Closed
® Valve Open

P:\08\433100\GIS\Crooks_System Map_Flow_Testing_Results.mxd

B —— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration ::?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING




Date: 6/7/2022

i Fl k >

TestNo. 9 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant
Test Date: 4/27/2022 Hydrant No. F09 Device:  Hose Bib Device:  Hydrant Residual A
Time: 1:46 PM Observer: PHM Observer: Derek Observer: Jason
Test By: DGR Device: BBHM Static: 62.7 psi Static: 70 psi Hycrant
Residual: 24.8 psi Residual: 30.3 psi <all other values>

Flow (gpm): 1181 gpm Loss: 37.9 psi Loss:  39.7 psi Valve Closed
Valve Open

; —_— Crooks Water Distribution
CROOKS Hydraulic Model Calibration ::?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING
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Date: 6/7/2022
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Test No. 10 FLOW HYDRANT RESIDUAL A RESIDUAL B + Flow Hydrant
Test Date: 4/27/2022 Hydrant No. F10 Device: Hose Bib Device:  Hydrant + Residual A
Time: 2:06 PM Observer: PHM Observer: Derek Observer: Jason + Residual B
Test By: DGR Device: BBHM Static: 74 psi Static:  72.4 psi +
®

_Map_Flow

Hydrant
Residual: 20.1 psi Residual: 28.6 psi

Flow (gpm): 1194 gpm Loss: 53.9 psi Loss: 43.8 psi @ Valve Closed
® Valve Open

<all other values>

P:\08'433100\GIS\Crooks_System_Maj

——— Crooks Water Distribution
O00KS Hydraulic Model Calibration

Field Test Data Sheet ENGINEERING 10
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ystem_Map_Flow

P:\08'433\00\GIS\Crooks_S;

Test No. 11 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant
Test Date: 4/27/2022  Hydrant No. F11 Device:  Hydrant Device:  Hydrant Residual A
Time: 2:22 PM Observer: PHM Observer: Derek Observer: Jason Residual B
Test By: DGR Device: BBHM Static: 72.2 psi Static:  80.3 psi + Hycrant
Residual: 23.2 psi Residual: 34.3 psi ® <all other values>

Flow (gpm): 1185 gpm Loss: 49 psi Loss: 46 psi @ Vvalve Closed
® Valve Open

B —— Crooks Water Distribution
CROOKS Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING 11




Date: 6/7/2022

Testing_Results.mxd

ystem_Map_Flow

P:\08'433\00\GIS\Crooks_S;

TestNo. 12 FLOW HYDRANT RESIDUAL A RESIDUAL B Flow Hydrant

0
Test Date: 4/27/2022  Hydrant No. F12 Device: Hydrant Device: Hydrant + Residual A
Time: 2:37 PM Observer: PHM Observer: Derek Observer: Jason + Residual B
Test By: DGR Device: BBHM Static: 73.9 psi Static:  68.4 psi +
Residual: 53.4 psi Residual: 42.9 psi ®
&
02y

Flow (gpm): 1220 gpm Loss: 20.5 psi Loss: 25.5 psi

Hydrant

<all other values>
Valve Closed
Valve Open

; —_— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration m?

ENGINEERING 12

A GREAT PLACE TO COME HOME To! Field Test Data Sheet
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Testing_Results.mxd

Flow Hydrant

Test No. 13 FLOW HYDRANT RESIDUAL A RESIDUAL B +

Test Date: 4/27/2022 Hydrant No. F13 Device:  Hose Bib Device:  Hydrant +

Time: 2:54 PM Observer: PHM Observer: Derek Observer: Jason + Residual B
®
&®
&®

Residual A

ystem_Map_Flow

Test By: DGR Device: BBHM Static: 54.4 psi Static:  57.9 psi
Residual: 13 psi Residual: 36 psi

Flow (gpm): 1066 gpm Loss: 41.4 psi Loss: 21.9 psi

Hydrant

<all other values>
Valve Closed
Valve Open

P:\08'433\00\GIS\Crooks_S;

; —_— Crooks Water Distribution
GEROOKS Hydraulic Model Calibration m?

A GREAT PLACE TO COME HOME TO! Field Test Data Sheet ENGINEERING
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ResA = 48 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 56 psi
ResB = 54 psi 4thSt & 3rdAve (2312)=53 psi
Flow = 683 gpm FIOW Test 1 Tower Level=1719'
70 | 800.1
[4/27/22 10:06 AM, 63.0|
—— [4/27/22 10:08 Am, 683.0|
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4/27 (10:00 AM) 4/27 (10:01 AM) 4/27 (10:03 AM) 4/27 (10:04 AM) 4/27 (10:06 AM) 4/27 (10:07 AM) 4/27 (10:09 AM) 4/27 (10:10 AM) 4/27 (10:12 AM) 4/27 (10:13 AM)
Date (time)

e ReS A_AVg == Res B_Avg Tower_Avg  -—----— 4thSt_WestAve 4thSt_3rdAve  ===-Flow Test

P:\08\433\KYPIPE\2022\HydraulicModel\FlowTesting-Data(Crooks).xIsm Dashboard-PSI



ResA = 49 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 56 psi
ResB = 54 psi 4thSt & 3rdAve (2312)=53 psi
Flow = 657 gpm FIOW Test 2 Tower Level=1719'
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P
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4/27 (10:19 AM) 4/27 (10:20 AM) 4/27 (10:22 AM) 4/27 (10:23 AM) 4/27 (10:24 AM) 4/27 (10:26 AM) 4/27 (10:27 AM) 4/27 (10:29 AM) 4/27 (10:30 AM) 4/27 (10:32 AM)
Date (time)
e ReS A_AVg == Res B_Avg Tower_Avg  -—----— 4thSt_WestAve 4thSt_3rdAve  ===-Flow Test

P:\08\433\KYPIPE\2022\HydraulicModel\FlowTesting-Data(Crooks).xIsm Dashboard-PSI



ResA = 31 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 58 psi
ResB = 37 psi FI Test 3 4thSt & 3rdAve (2312)=53 psi
Flow =434 gpm oW les Tower Level=1719'
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ResA = 48 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 51 psi

ResB = 43 psi 4thSt & 3rdAve (2312)= 48 psi
Flow = 881 gpm FIOW Test 4 Tower Level=1720'
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ResA =46 psi
ResB = 41 psi

Crooks, SD - Hydrant Flow Testing

4thSt & WestAve (2311)=49 psi

4thSt & 3rdAve (2312)=47 psi
Flow =947 gpm FIOW Test 5 Tower Level=1719'
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ResA = 37 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 40 psi
ResB = 43 psi Fl Test 6 4thSt & 3rdAve (2312)= 39 psi
Flow = 1344 gpm oW les Tower Level=1720'
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ResA = 36 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 38 psi
ResB = 28 psi 4thSt & 3rdAve (2312)=37 psi
Flow = 1228 gpm FIOW Test 7 Tower Level=1717'
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ResA =0 psi- Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 40 psi
ResB = 33 psi Fl Test 8 4thSt & 3rdAve (2312)= 39 psi
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ResA = 55 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)=43 psi
ResB = 30 psi Fl Test 9 4thSt & 3rdAve (2312)=42 psi
Flow = 1181 gpm oW les Tower Level=1720'
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ResA = 20 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)=42 psi
ResB = 29 psi 4thSt & 3rdAve (2312)=41 psi
Flow = 1194 gpm FIOW Test 10 Tower Level=1719'
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ResA = 23 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 43 psi

ResB = 34 psi 4thSt & 3rdAve (2312)=42 psi
Flow = 1185 gpm FIOW Test 11 Tower Level=1720'
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ResA = 53 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 42 psi
ResB = 43 psi 4thSt & 3rdAve (2312)=41 psi
Flow = 1220 gpm FIOW Test 12 Tower Level=1720'
% T T T 1400.1
I [ [ [ T 1 I
4/27/22 2:37 PM, 12200 |
—
80 ’/'\\
T TN " - 1200.1
[4/27/22 2:35 M, 68.4 | I | HR YDA
' . 7 T\ : ' /I \
o —~ 7\ il
fN?F’\\ : [ \ _~
I~ h / /
[4/27/22 2:35 M, 73.9| ! ,I - 1000.1
. - 1] P AT P S \ ! ':, /I B 1 [P o T e g
T~ —L N\ JiR K N e 1 = ¥
Al Vi
T\ il 1l . |
s = — — \) L —14/27/22 2:37 PM, 42.9 - 800.1
g S = 'g
Tl; /I//Q\!l é
g ' \\\‘v — 7( |4/27/22 2:37 PM, 53.4 | _%
- ] —_— =
& 40 [ |' - 600.1
' \
] \
1 |}
(] ]
30 i ||
i - 400.1
1
20 ' i
I \
! \
H H - 200.1
10 i '-
' \
I \
/ | ' \
A\ I : Test ‘| \
0 12 01
4/27 (2:29 PM) 4/27 (2:31 PM) 4/27 (2:32 PM) 4/27 (2:34 PM) 4/27 (2:35 PM) 4/27 (2:36 PM) 4/27 (2:38 PM) 4/27 (2:39 PM) 4/27 (2:41 PM)
Date (time)
e ReS A_AVg == Res B_Avg Tower_Avg  -—----— 4thSt_WestAve 4thSt_3rdAve  ===-Flow Test

P:\08\433\KYPIPE\2022\HydraulicModel\FlowTesting-Data(Crooks).xIsm Dashboard-PSI



ResA = 13 psi Crooks, SD - Hydrant Flow Testing 4thSt & WestAve (2311)= 50 psi
ResB = 36 psi 4thSt & 3rdAve (2312)=45 psi
Flow = 1066 gpm FIOW Test 13 Tower Level=1719'
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Water System Calibration
The hydraulic model was constructed based on the information provided by the City of

Crooks. Crooks’ total water purchased the day before the hydrant testing (4/26/22) was
113,000 gpd. Since there were no large users with daily usage greater than 10,000 gpd,
the total water purchased was distributed evenly throughout the distribution system.

Total System Demand (113,000 gallons)

78 gpm in 24 hours

2019-2020 Billed Water Usage
Average GPD (2021)
Month 2019 2020 Billed
January 61,419 52,452 lan. 57,290
February 59,464 55,893 Feb. o4, 500
March 60,415 58,742 Mar. 3,935
Apri 61,600 77,300 Apr. 59,933
May 60830 | 368 May. 106,903
June 65,514 | 65,514 o, 195 167
L” ¥ . :ggif Eg:if Jul. 156,194
ugu , 514 514
September 65,514 | 65,514 Aug. 106,935
October 57.677 | 65514 Sep 95,100
November 51467 | 65,433 Oct 37,742
December 62129 | 64,092 MNov 63,000
Average (GPD) 61,543 63,478 Dec 62,154
Ave 91,574

The distribution system piping was separated into six (6) different calibration groups
according to their size, material, and age. Initial estimates of pipe roughness (C value)
were made for each calibration group and upper and lower bounds were assigned to each
group. The hydraulic calibration was then conducted, and pipe roughness was adjusted
based on the calibration results.

Through this process the distribution system was found to be in moderate to good
condition in most parts of the City. A couple of areas did not calibrate as expected. After
investigation it was determined that a flow restriction was causing the unexpected
readings. These areas are discussed below in detail.

The results from flow tests #11 and #12 conducted in the Sunset Development did not
match the calibrated data. Upon further investigation, it was discovered that two 8”
mainline valves were closed. One valve was located on W 6™ St near the transition
between 6” and 8” and the other valve was located on W 5% St between W 6% St and
Oak Ave.
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The results from the pressure recorder located at the intersection of 4t Street and 3
Ave did not match the calibrated data for the majority of the flow tests south of the tower.
Upon further investigation, it was discovered that a single 8” mainline valve was closed
just east of the tower on 1t Ave between 3™ St and Main St.

The results of the pressure recorder located on the discharge from the Booster/Meter
Station at the Water Tower showed a significant amount of head loss at Water Tower site

during flow testing.

The below chart shows the recorded results from flow test #6 in

which 1344 gpm was flowed from a single fire hydrant plus system demand. This shows
there was 11.6 psi of loss through the tower riser and site piping.

Flow Test #6 - Pressure loss at the Tower site
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Based on the recorded head loss through the tower riser and the site piping, we modeled
this area with a 100’ segment of 8” pipe with a roughness coefficient (C value) of 40.
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All the PVC piping that was installed in the 1970s was in the poorer condition compared
to the newer PVC. Replacement of the older pipelines, especially the 4”, as opportunities
arise is a good long-term goal to improve the system. Plans for larger pipe sizes could
be analyzed as the opportunities arise.

Roughness Calibration
Size Material (C value) Group
4" PVC 127 4
6" Old PVC 115 5
6" New PVC 145 6
8" Old (West Ave) PVC 115 7
8" New PVC 138 8
8” Old (3™ Ave) PVC 115 9

Water System Model Design
For the newly created peak day hydraulic model, a total system demand of 260,000

gallons per day was used. This can be easily adjusted depending on the type of analysis
that is being performed.

Results from the peak day model are shown in Section 4.
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22call2.p2k — Calibration Groups

Calibration Size Material Roughness Bounds
Group
4 4" PVC 120 150-110
5 6" old PVC 120 150-110
6 6" PVC 140 150-110
7 8" old (west) PVC 120 150-110
8 8" PVC 140 150-110
9 8" old (east) PVC 103 150-100

22call2-locked.p2k — Final Calibration

Calibration Size Material Roughness Bounds
Group
4 4" PVC 127 127-127
5 6" old PVC 115 115-115
6 6" PVC 145 145-145
7 8" old (west) PVC 115 115-115
8 8" PVC 138 138-138
9 8" old (east) PVC 115 115-115
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KYPipe Calibration Report for the Final Calibrated Model

SUMMARY OF DESIGN RESULTS:

Percent Deviation between MEASURED and TARGET Values = 1.561

OPTIMAL values for the Decision variables:

Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number
Hazen William coefficients: for group number

=100.00 [100.0< >100.0]
=100.00 [100.0< >100.0]
=100.00 [100.0< >100.0]
=100.00 [100.0< >100.0]
=127.00 [127.0< >127.0]
=115.00 [115.0< >115.0]
=145.00 [145.0< >145.0]
=115.00 [115.0< >115.0]
=138.00 [138.0< >138.0]
=115.00 [115.0< >115.0]

Co~NOOU~WNEO

No demand adjustments are made.

Demand Tolerance is meant for re-distributing
demands among nodes of diff demand types, keeping
the total demand constant. There must be at least
TWO types of demands to use this feature.

Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change
Junction (Fire) Flow(s) for Change are DECREASED by 0.16%
Junction (Fire) Flow(s) for Change are DECREASED by 0.16%
Junction (Fire) Flow(s) for Change 10 are INCREASED by 3.71%
Junction (Fire) Flow(s) for Change 11 are DECREASED by 0.48%
Junction (Fire) Flow(s) for Change 12 are INCREASED by 0.16%
Junction (Fire) Flow(s) for Change 13 are INCREASED by 3.71%

are DECREASED by 4.35%
are INCREASED by 4.68%
are DECREASED by 0.16%
are DECREASED by 5.00%
are DECREASED by 4.35%
are DECREASED by 4.03%
are INCREASED by 3.39%%

©CoO~NOUODWNE

Measured and Target pressures (psi or kPa):

TEST NODE MEASURED OPTIMAL
CASE NUMBER PRESSURE PRESSURE
1 AO1 48.2 49.5
1 F13 53.9 53.4
2 BO2 53.6 55.1
3 AO3 31.1 30.5
3 BO3 37.4 38.1
4 AO4 47.5 47.4
4 BO4 43.2 42.9
4 2311 50.9 51.5
4 2312 48.5 48.5
5 AO5 46.4 43.7
5 BO4 41.2 41.8
5 2311 49._4 49.5
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Measured and Target pressures (psi or kPa):

TEST NODE MEASURED OPTIMAL
CASE NUMBER PRESSURE PRESSURE
5 2312 47 .4 48._4
6 AO6 36.7 36.3
6 BO6 42.9 42.0
6 2311 39.8 39.9
6 2312 38.6 40.6
7 AO6 36.1 35.4
7 BO7 28.4 28.6
7 2311 38.3 39.6
7 2312 36.9 40.2
8 AO8 23.0 23.2
8 BO8 33.3 33.3
8 2311 40.0 40.6
8 2312 38.5 41.1
9 FO9 24.8 25.2
9 BO9 30.3 31.9
9 2311 43.0 42.7
9 2312 42.0 43.1
10 F10 20.1 22.8
10 B10 28.6 28.1
10 2311 42.3 41.6
10 2312 41.1 42.3
11 All 23.2 23.2
11 B11 34.3 34.1
11 2311 43.4 42.7
11 2312 42.2 43.1
12 Al2 53.4 53.0
12 B12 42.9 42.7
12 2311 42.3 41.5
12 2312 41.4 42.3
13 FO1 36.0 36.3

Date & Time: Tue May 31 16:38:33 2022
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System Hydraulics
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Following the hydraulic model creation and calibration, a hydraulic analysis was
performed to calculate the existing distribution system pressures and fire flow capacity.
Sheets 1-6 below show model results for various operating conditions. The distribution
system pressures are good with 73% of the water system in the optimal pressure range
of 60-80 psi under normal operating conditions.

System Pressure Under Normal Operating Conditions

Pressure Range Sum of Percentage of
(psi) Acres Total (%0)
< 50 psi 0.1 0.03%
50-60 psi 62 20%
60-80 psi 227 73%
80-90 psi 22 7%
Total 312 100%

Fire flows were calculated during the analysis and are shown on Sheets 4 and 5. The
calculated fire flows are in good condition throughout the system with most hydrants
capable of providing more than 1,000 gpm.

The subsequent sheets show the results of the various hydraulic runs and are described
below.

Sheet 1 shows the existing system operating pressures. The Water Tower is
operating 5’ down from overflow or at 1719’ HGL.

Sheet 2 shows the existing system minimum operating pressures. The Water
Tower is nearly empty at an operating level of 1700" HGL.

Sheet 3 shows the existing system maximum operating pressures. The Water
Tower is operating at overflow or at 1724’ HGL.

The following sheets show the available fire flows while maintaining 20 psi throughout
the distribution system.

Sheet 4 shows the minimum calculated fire flows available while maintaining 20
psi throughout the distribution system. The Water Tower is nearly empty at an
operating level of 1700 HGL.

Trusted. Professional. Solutions. m
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Sheet 5 shows the maximum calculated fire flows available while maintaining 20
psi throughout the distribution system. The Water Tower is operating at overflow
or at 1724’ HGL.

Sheet 6 shows the calibration groups.

Crooks has several on-going improvement projects throughout the city. The following
sheets show the calculated fire flows once the following improvement projects are
complete:

On-Going Projects
e Benson’s 3™
e Johnson’s Tract
e North Industrial Area

Sheet 7 shows the minimum calculated fire flows available while maintaining 20 psi
throughout the distribution system. The Water Tower is nearly empty at an operating
level of 1700 HGL.

Sheet 8 shows the maximum calculated fire flows available while maintaining 20 psi
throughout the distribution system. The Water Tower is operating at overflow or at
1724' HGL.

Sheet 9 shows the areas throughout town that have less than 1500 gpm of available
fire flow.

Future Expansion

We also briefly reviewed Crooks’ ability to expand south to 258t St from 469t Ave to I-
29. This would include a new elevated tank on the south side of town and the east side
of West Ave.

Sheet 10 shows the operating pressures with the towers full at 1724’ HGL. The
colored contour background map provides the static pressures for the entire
service area.

Trusted. Professional. Solutions. m
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Sheet 11 shows the maximum calculated fire flows available while maintaining
20 psi throughout the distribution system. The Water Towers are operating at
overflow or at 1724’ HGL.

The following sheets show a further expansion to I-29 to the east.

Sheet 12 shows the operating pressures with the towers full at 1724’ HGL. The
colored contour background map provides the static pressures for the entire
service area.

Sheet 13 shows the maximum calculated fire flows available while maintaining
20 psi throughout the distribution system. The Water Towers are operating at
overflow or at 1724’ HGL.

Sheet 14 shows the preliminary pipe sizes for the expansion area. Please note
the 12" mainlines between the towers and 12" transmission lines throughout the
expansion area.
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Normal Operating Pressures — Water Tower 5 down or 1719" HGL
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System Hydraulics
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Minimum Operating Pressures — Water Tower nearly empty or 1700 HGL
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System Hydraulics
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Maximum Operating Pressures — Water Tower full or 1724’ HGL
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System Hydraulics
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Minimum Calculated Fire Flows — Water Tower nearly empty or 1700 HGL
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Maximum Calculated Fire Flows — Water Tower full or 1724’ HGL
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Calibration Groups
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On-Going Development Projects Completed

Minimum Calculated Fire Flows — Water Tower nearly empty or 1700 HGL
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System Hydraulics

On-Going Development Projects Completed
Maximum Calculated Fire Flows — Water Tower full or 1724’ HGL
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System Hydraulics
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On-Going Development Projects Completed
Areas with less than 1500 GPM of available fire flow
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Node Pressure Pipe Diameter

Future Expansion to 1-29 Case 0
Pressures with Two Water Towers full at 1724’ HGL
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System Hydraulics

Future Expansion to 1-29
Pressures with Two Water Towers full at 1724’ HGL
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System Hydraulics

Future Expansion to 1-29
Pipe Sizes

Section 4 | Sheet 14

Node Elevation Pipe Diameter
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APPENDIX 1

WATER PURCHASE AGREEMENT



Water Purchase Agreement
This agreement has been made and entered into this /S dayof

/Nrvrehr, 2004, by and between Minnehaha Community Water Corp. 2 South

Dakota corporation of 47381 248" Street, Dell Rapids, South Dakota, 57022, hereinafter
referred to as “Corporation,” and the City of Crooks, a municipal corporation in
Minnehaha County, South Dakota, hereinafter referred to as “Municipality,” as follows:

WHEREAS, the Corporation is organized and established for the purpose of
constructing and operating a water distribution system within a designated area in which
the Municipality is located, and the Corporation has previously estabiished a connection
to the Municipality for the purpose of delivering water, and

WHEREAS, the Municipality has a water distribution system within its corporate
boundaries for the purpose of water supply to its citizens and consumers, and the
Municipality desires to continue purchasing water from the Corporation to suit the needs
of the consumers within the Municipatity, and

WHEREAS, the Corporation is adding treatment and pumping capacity sufficient
to provide for the needs of the Municipality and its consumers, and the Corporation
desires to continue selling water fo the Municipality for such purpose, and

WHEREAS, the governing board of such Municipality has, by motion duly made,
seconded and passed, authorized the Municipality by and through its officers and agents,
to enter into this Agreement for the purposes herein stated;

NOW THEREFORE, in consideration of the terms. conditions, and mutual

covenants herein contained, the parties hereto agree as follows:



L. The Corporation shall furnish to the Municipality potable treated water
meeting applicable water quality standards for drinking water in force and effect at any
time during the full term hereof as promulgated by the appropriate environmental
protection agencies of the United States and the State of South Dakota, in an amount not
to exceed @ maximum rate of 450 gallons of flow per minute.

2. Water delivery to the Municipality shall be made through the existing
connection, and/or a future planned main supply water line from the Corporation’s 8”
main pipeline near the intersection of 468" Avenue and 257" Street, west of the
Municipality. Water will be delivered by the Corporation to the existing ground storage
tank, at which point the Municipality will pump the water into the Municipality’s
distribution system. Since the increased rate of water delivery is contingent upon a
shifting of the allocation for Hartford, the Corporation will continue to deliver a
mintmum of 200 gallons of flow per minute until such time as the new pipeline is
installed from the Corporation’s Tank #3B to Hartford. The Corporation agrees to
provide water in excess of 200 gallons of flow per minute but less than 450 gallons of
flow per minute when capacity is available until the pipeline to Hartford is complete.
Emergency failures of pressure or supply due to main line breaks, power failure, flood,
fire, earthquake, or other catastrophe shall excuse the Corporation from compliance with
this paragraph for such reasonable period of time as Is necessary to fully restore service.

3. The Municipality shall, at its expense, furnish and install the piping,
valves, controls, and metering equipment necessary to deliver water from the
Corporation’s main line to the Municipality’s ground storage reservoir. The Municipality

agrees to share, on a pro rata basis with the City of Hartford, the costs of a new main line

[S]



from the Corporation’s Tank #3B to Hartford. The ratios for reimbursement will be City
of Crooks ~ 22% and the City of Hartford — 78%. Using the same ratio, the Municipality
also agrees to reimburse the Corporation for the costs of increasing the size of piping
from the Corporation’s treatment plant to Tank #3B, per the attached amortization
schedule. Both of these improvements are necessary to increase the flow rate of water to
the Municipality and estimates of these costs are detailed in the Facility Plan prepared for
the Municipality by Banner Associates. The Municipality shall, af its expense, furnish
and install any pumps, pipes, and metering equipment which are required to meet future
demands in excess of the amounts agreed to above. Increases to the maximum rate of
delivery of 450 gallons ber minute must be with the express written agreement of both
parties hereto.

4, The Corporation shall own, maintain, and repair the entire system, pump,
pipes, controls, and metering equipment from the Corporation’s plant up to the
Municipality’s ground storage tank. The expense of any necessary relocation of the
water line from the Municipality’s ground storage tank to the Corporation’s main line
two miles west of the Municipality shall be borne by the Municipality.

5. The Municipality shall continue to be responsible for the maintenance and
repair of the Municipality’s distribution system within its corporate limits

6. The metering equipment will be located at the Municipality's ground
storage reservoir. The meter shall be read on the 1% day of each month with prompt
transmittal of a bill therefore being forwarded to the Municipality for payment by the 154

day of the month. The Corporation, by and through its designated officer, employee or

(R}



agent, shall have access to the meter at all reasonable times for the purpose of verifying
readings,

7. At the Municipality’s request, the Corporation shall, at its cost, calibrate
the metering equipment, but the same shall not be done more often than once in every
twelve (12) consecutive months, unless faulty operation of said equipment is suspected or
discovered within said time frame. A meter registering not more than two percent {(2%)
above or below the test result shall be deemed accurate. Previous meter readings
disclosed by test to be inaccurate shall be corrected for the two months immediately prior
to the test in accordance with the percentage of inaccuracy found. 1f the meter fails to
register for any period, the amount of water furnished during such period shall be deemed
to be the amount of water furnished to the Municipality for the corresponding period of
the previous year, with a proportionate increase or decrease in that amount as compared
to the immediately preceding 12-months’ usage when meter readings were registering
correctly, unless the parties shall otherwise mutually agree on a different quantity.

8. At the Municipality’s request, the Corporation shall provide water samples
for testing. The Corporation shall also provide annual water quality information to the
Municipality as part of the Corporation’s Consumer Confidence Report to its customers.

9. The Corporation shall, at all times, operate and maintain the system in an
efficient manner and shall take prompt action whenever necessary to remedy any
situation hindering full delivery to the Municipality, as specified herein. In the event of
any water shortage occurring on peak usage days, or caused by drought or unforeseen
natural circumstances, the Corporation shall have the power to reduce the quantity of

water delivered to the Municipality, but the Municipality’s water supply shall be reduced



only in the same ratio or proportion as the supply to the Corporation’s other customers is
reduced.

10. As the purchase price for the water delivered, the municipality shall pay
the Corporation, at the Corporation’s business office and on the date herein specified the
amount of One and 23/100 ($1.23) Dollars per 1000 gallons of water delivered. The
purchase price may be adjusted annually, based on the Corporation’s factual increase or
decrease in operating expenses together with such changes in capital expenditures and
debt service as are necessary to sustain the presently existing water supply and treatment
capacities for the water system as a whole.

11. Therfull term of this contract shall be for a period of Twenty (20) years
from and after the date of signing, and may be renewed or extended for such additional
periods of time and on such terms and conditions as the parties shall mutually agree upon.

12.  Neither party shall allow any other person or entity whatsoever to connect
or hook onto the main supply line between the Corporation’s main line and the existing
Municipal ground storage reservoir, without the express written agreement of both parties
hereto.

13, In addition, before the Municipality allows the addition or hook-up of any
large commercial or business enterprise which may use more than 20,000 gallons of
water per day, the Municipality shall first obtain the written permission of the
Corporation, which permission shall not be unreasonably withheld, but which permission
may be granted on certain further terms and conditions as the parties hereto may agree on

at that time,



14, The Municipality shall have absolute discretion and authority as to the
rates or charges it establishes for its own consumers.

15.  This Agreement shall be subject to such rules, regulations or laws as may
be applicable to similar agreements in the State of South Dakota, and the parties agree to
cooperate on the acquisition of all permits, certificates and other documents necessary or
convenient to carry out the terms and purpose hereof.

16. Nothing in this agreement is intended to create a partnership or joint
venture between the Corporation and Municipality. This agreement contains the entire
agreement between the parties concemning its subject matter. The terms of this
Agreement may only be amended by a written document, executed with the same
formalities as this Agreement.

17. This Agreement and all terms and conditions herein shall be binding upon

the parties’ officers, directors, agents, employees, successors and assigns.



In witness whereof, the parties hereto, acting under the authority of their
respective boards or governing bodies, have caused this Agreement to be executed in

duplicate, each of which shall constitute an original document.

City of Crooks

By: 777 VC%AOJ / 77 M%J

Its: /77&21&,/0/2_
Attest:
Bymp
lts:_ FWANCE opc/c il Corporate Seal

Minnehaha Community Water Corporation
) s
s, 5 DE .

By‘. %( ,-—'{'""L\ﬁ/‘{c//t ')i_g__, b///@-:;‘_

Its: l; [L5 t)rt.v\"T

Attest: / E ;
By: - '
Its: ‘5 - A‘& (v Corporate Seal

|




APPLICATION NO. 5

APPLICATION FOR PAYMENT DETAIL SHEET
APPLICATION DATE: November 9, 2022
PROJECT: 2021 Sanitary Sewer Expansion

CONTRACTOR: H&W Contracting, LLC
ENGINEER: DGR Engineering

APPLICATION PERIOD
FROM: May 1, 2022
THRU: October 31, 2022

PAST APPLICATION THIS APPLICATION TOTAL TO DATE
1 1 . 1
ITEMNO. ITEM DESCRIPTION PLAN QTY UNIT UNIT PRICE CONTRACT PRICE | QTY EARNED | QTY EARNED | QTY EARNED | REMARKS

1 Mobilization 1 LS 164,900.00 164,900.00 | 1.00 164,900.00 | | 1.00 164,900.00 |
2 Clearing 1 LS 500.00 500.00 | 1.00 500.00 | | 1.00 500.00 |
3 Remove Sign for Reset 1 Each 10.80 10.80 | | | |
4 Remove Fence for Reset 135 Ft 6.90 931.50 | 135.00 931.50 | | 135.00 931.50 |
5 Unclassified Excavation 1,070 CuYd 4.00 4,280.00 |_1,070.00 4,280.00 | | _1,070.00 4,280.00 |
6 Contractor Furnished Borrow Excavation 694 CuYd 4.00 2,776.00 | | 694.00 2,776.00 | 694.00 2,776.00 |
7 Remove, Salvage, and Replace Topsoil 11,438 CuYd 3.00 34,314.00 | 10,000.00 30,000.00 | | 10,000.00 30,000.00 |
8 Incidental Work, Grading 1 LS 1,000.00 1,000.00 | 0.75 750.00 | | 0.75 750.00 |
9 Gravel Surfacing 118 Ton 25.00 2,950.00 | | | |
10 6" Draintile 1,000 Ft 10.00 10,000.00 | | | |
11 Reconnect / Repair Draintile 10 Each 150.00 1,500.00 | | | |
12 18" RCP Class 3, Furnish 24 Ft 34.00 816.00 | | 24.00 816.00 | 24.00 816.00 |
13 18" RCP, Install 24 Ft 40.00 960.00 | | 24.00 960.00 | 24.00 960.00 |
14 18" RCP Flared End, Furnish 2 Each 500.00 1,000.00 | | 2.00 1,000.00 | 2.00 1,000.00 |
15 18" RCP Flared End, Install 2 Each 200.00 400.00 | | 2.00 400.00 | 2.00 400.00 |
16 Reset Fence 135 Ft 23.10 3,118.50 | 35.00 808.50 | | 35.00 808.50 |
17 Reset Sign 1 Each 10.80 10.80 | | | |
18 Traffic Control Signs 126 SqFt 4.35 548.10 | 126.00 548.10 | | 126.00 548.10 |
19 Traffic Control, Miscellaneous 1 LS 595.00 595.00 | 1.00 595.00 | | 1.00 595.00 |
20 Type 3 Barricade, 8' Double Sided 8 Each 162.00 1,296.00 | 8.00 1,296.00 | | 8.00 1,296.00 |
21 Remove Silt Fence 573 Ft 0.43 246.39 | | | |
22 Cover Crop Seeding 8 Bu 108.00 864.00 | | | |
23 Special Permanent Seed Mixture No. 1 57 Lb 10.30 587.10 | | | |
24 Fertilizing 103 Lb 0.91 93.73 | | | |
25 Fiber Mulching 1,022 Lb 1.03 1,052.66 | | | |
26 Soil Stabilizer 0.4 Acre 810.00 324.00 | | | |
27 12" Diameter Erosion Control Wattle 20 Ft 2.70 54.00 | | | |
28 Low Flow Silt Fence 573 Ft 3.25 1,862.25 | | | |
29 Mucking Silt Fence 40 CuYd 2.00 80.00 | | | |
30 Repair Silt Fence 144 Ft 0.11 15.84 | | | |
31 Construction Entrance 1 Each 750.00 750.00 | 1.00 750.00 | | 1.00 750.00 |
32 Incidental Work (Utilities) 1 LS 800.00 800.00 | 0.75 600.00 | 0.25 200.00 | 1.00 800.00 |
33 12" PVC Sewer Pipe 1,175 Ft 21.75 25,556.25 | 1,175.00 25,556.25 | | 1,175.00 25,556.25 |
34 15" PVC Sewer Pipe 1,708 Ft 30.10 51,410.80 | 1,708.00 51,410.80 | | 1,708.00 51,410.80 |
35 6" PVC Force Main 61 Ft 10.65 649.65 | 16.00 170.40 | | 16.00 170.40 |
36 8" PVC Force Main 916 Ft 18.05 16,533.80 | 916.00 16,533.80 | | 916.00 16,533.80 |
37 Sanitary Sewer Video Inspection 3,860 Ft 1.95 7,527.00 | 3,572.00 6,965.40 | | 3,572.00 6,965.40 |
38 8"x6" Pipe Reducer 1 Each 875.00 875.00 | 1.00 875.00 | | 1.00 875.00 |
39 6" Gate Valve and Box 1 Each 1,600.00 1,600.00 | 1.00 1,600.00 | | 1.00 1,600.00 |
40 8" Gate Valve and Box 1 Each 2,100.00 2,100.00 | 1.00 2,100.00 | | 1.00 2,100.00 |
41 6" Pipe Wye 1 Each 1,200.00 1,200.00 | 1.00 1,200.00 | | 1.00 1,200.00 |
42 6" Pipe Bend 1 Each 825.00 825.00 | 1.00 825.00 | | 1.00 825.00 |
43 8" Pipe Bend 2 Each 1,700.00 3,400.00 | 2.00 3,400.00 | | 2.00 3,400.00 |
44 6" Pipe Cap 1 Each 550.00 550.00 | | | |
45 6" Pipe Sleeve 2 Each 850.00 1,700.00 | 2.00 1,700.00 | | 2.00 1,700.00 |
46 6" Sewer Pipe Bedding Material 61 Ft 8.50 518.50 | 16.00 136.00 | | 16.00 136.00 |
47 8" Sewer Pipe Bedding Material 916 Ft 9.50 8,702.00 | 916.00 8,702.00 | | 916.00 8,702.00 |
48 12" Sewer Pipe Bedding Material 1,175 Ft 10.00 11,750.00 | 1,175.00 11,750.00 | | 1,175.00 11,750.00 |
49 15" Sewer Pipe Bedding Material 1,708 Ft 11.00 18,788.00 | 1,708.00 18,788.00 | | 1,708.00 18,788.00 |
50 Trench 0' to 6' Deep 16 Ft 25.00 400.00 | 16.00 400.00 | | 16.00 400.00 |
51 Trench 6' to 8' Deep 831 Ft 26.00 21,606.00 | 831.00 21,606.00 | | 831.00 21,606.00 |
52 Trench 8' to 10' Deep 130 Ft 28.00 3,640.00 | 85.00 2,380.00 | | 85.00 2,380.00 |
53 Trench 10" to 12' Deep 1,379 Ft 30.00 41,370.00 | 1,379.00 41,370.00 | | 1,379.00 41,370.00 |
54 Trench 12' to 14' Deep 839 Ft 33.00 27,687.00 | 839.00 27,687.00 | | 839.00 27,687.00 |
55 Trench 14'to 16' Deep 235 Ft 35.00 8,225.00 | 235.00 8,225.00 | | 235.00 8,225.00 |
56 Trench 16' to 18' Deep 123 Ft 38.00 4,674.00 | 123.00 4,674.00 | | 123.00 4,674.00 |
57 Trench 18' to 20' Deep 307 Ft 42.00 12,894.00 | 307.00 12,894.00 | | 307.00 12,894.00 |
58 Connect to Existing Sewer Main 4 Each 750.00 3,000.00 | 3.00 2,250.00 | | 3.00 2,250.00 |
59 Sewer Bypass Pumping 1 LS 5,000.00 5,000.00 | 0.50 2,500.00 | | 0.50 2,500.00 |
60 Locating Utilities 5 Each 100.00 500.00 | 2.00 200.00 | | 2.00 200.00 |
61 Verify Utilities 5 Each 100.00 500.00 | 1.00 100.00 | | 1.00 100.00 |
62 PVC Pipe Deflection Test 3,860 Ft 1.00 3,860.00 | 3,860.00 3,860.00 | | 3,860.00 3,860.00 |
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PAST APPLICATION

THIS APPLICATION

TOTAL TO DATE

ITEMNO. ITEM DESCRIPTION PLAN QTY UNIT UNIT PRICE CONTRACT PRICE | QTY EARNED | QTY EARNED QTY EARNED | REMARKS
63 Pipe Exfiltration Test 3,860 Ft 1.00 3,860.00 | 3,860.00 3,860.00 | | 3,860.00 3,860.00 |
64 48" Air Release Manhole 1 Each 14,000.00 14,000.00 | 1.00 14,000.00 | | 1.00 14,000.00 |
65 48" Manhole 8'to 10' Deep 4 Each 4,000.00 16,000.00 | 4.00 16,000.00 | | 4.00 16,000.00 |
66 48" Manhole 10' to 12' Deep 2 Each 4,500.00 9,000.00 | 2.00 9,000.00 | | 2.00 9,000.00 |
67 48" Manhole 12' to 14' Deep 1 Each 5,500.00 5,500.00 | 1.00 5,500.00 | | 1.00 5,500.00 |
68 48" Manhole 14' to 16' Deep 1 Each 6,700.00 6,700.00 | 1.00 6,700.00 | | 1.00 6,700.00 |
69 48" Manhole 16' to 18' Deep 1 Each 7,000.00 7,000.00 | 1.00 7,000.00 | | 1.00 7,000.00 |
70 Manhole Drop Section 1 Each 1,800.00 1,800.00 | | | |
71 External Manhole Seal 10 Each 300.00 3,000.00 | 9.00 2,700.00 | | 9.00 2,700.00 |
72 6" Manhole Boot 3 Each 200.00 600.00 | 2.00 400.00 | | 2.00 400.00 |
73 8" Manhole Boot 1 Each 200.00 200.00 | 1.00 200.00 | | 1.00 200.00 |
74 12" Manhole Boot 6 Each 275.00 1,650.00 | 6.00 1,650.00 | | 6.00 1,650.00 |
75 15" Manhole Boot 11 __Each 325.00 3,575.00 | 11.00 3,575.00 | | 11.00 3,575.00 |
76 Manhole Frame and Cover Each 600.00 | | | |
77 Manhole Frame with Bolt Down Cover Plate 10 Each 975.00 9,750.00 | 10.00 9,750.00 | | 10.00 9,750.00 |
78 Manhole Marker-Type 2 10 Each 200.00 2,000.00 | 10.00 2,000.00 | | 10.00 2,000.00 |
79 Manhole Exfiltration/Vacuum Test 9 Each 200.00 1,800.00 | 9.00 1,800.00 | | 9.00 1,800.00 |
80 Dewatering 1 LS 1.00 1.00 | 1.00 1.00 | | 1.00 1.00 |
81 Main Lift Station, Including Controls 1 LS 216,615.00 216,615.00 | 0.75 162,461.25 | 0.25 54,153.75 | 1.00 216,615.00 |
82 Control Building, Including Electrical 1 LS 25,000.00 25,000.00 | | 1.00 25,000.00 | 1.00 25,000.00 |
83 60" Manhole with Flow Meter and Gate Valve 1 Each 28,000.00 28,000.00 | 1.00 28,000.00 | | 1.00 28,000.00 |
84 Standby Generator, Including Foundation 1 LS 87,900.00 87,900.00 | | 1.00 87,900.00 | 1.00 87,900.00 |
85 Chain Link Fence, Including Gate 320 Ft 56.10 17,952.00 | | 320.00 17,952.00 | 320.00 17,952.00 |

Alternate No. 1 | | | |
A1 Mobilization 1 LS 60,150.00 60,150.00 | 0.75 45,112.50 | 0.25 15,037.50 | 1.00 60,150.00 |
A1.2 Remove, Salvage, and Replace Topsoil CuYd 3.00 | | | |
A13 Remove Silt Fence 100 Ft 0.43 43.00 | | | |
A1.4 Cover Crop Seeding Bu 108.00 | | | |
A1.5 Special Permanent Seed Mixture No. 1 6 Lb 16.20 97.20 | | | |
A16 Fertilizing 11 Lb 0.91 10.01 | | | |
A1.7 Fiber Mulching 103 Lb 1.03 106.09 | | | |
A1.8 Low Flow Silt Fence 100 Ft 3.25 325.00 | | | |
A1.9 Mucking Silt Fence 7 Cuvd 2.00 14.00 | | | |
A1.10 Repair Silt Fence 25 Ft 0.11 275 | | | |
A1.11 Construction Entrance 1 Each 750.00 750.00 | 1.00 750.00 | | 1.00 750.00 |
A1.12 Incidental Work (Utilities) 1 LS 500.00 500.00 | 0.75 375.00 | 0.25 125.00 | 1.00 500.00 |
A1.13 10" PVC Sewer Pipe 336 Ft 17.40 5,846.40 | 404.00 7,029.60 | | 404.00 7,029.60 |
A1.14 12" PVC Sewer Pipe 2,291 Ft 25.00 57,275.00 |_2,223.00 55,575.00 | | _2,223.00 55,575.00 |
A1.15 10" Sewer Pipe Bedding Material 336 Ft 9.50 3,192.00 | 404.00 3,838.00 | | 404.00 3,838.00 |
A1.16 12" Sewer Pipe Bedding Material 2,291 Ft 10.00 22,910.00 | 2,223.00 22,230.00 | | 2,223.00 22,230.00 |
A1.17 Trench 10" to 12' Deep 172 Ft 30.00 5,160.00 | 172.00 5,160.00 | | 172.00 5,160.00 |
A1.18 Trench 12' to 14' Deep 618 Ft 33.00 20,394.00 | 618.00 20,394.00 | | 618.00 20,394.00 |
A1.19 Trench 14'to 16' Deep 576 Ft 35.00 20,160.00 | 576.00 20,160.00 | | 576.00 20,160.00 |
A1.20 Trench 16' to 18' Deep 586 Ft 38.00 22,268.00 | 586.00 22,268.00 | | 586.00 22,268.00 |
A1.21 Trench 18' to 20' Deep 205 Ft 42.00 8,610.00 | 205.00 8,610.00 | | 205.00 8,610.00 |
A1.22 Trench 20' to 22' Deep 283 Ft 45.00 12,735.00 | 283.00 12,735.00 | | 283.00 12,735.00 |
A1.23 Trench 22' to 24' Deep 182 Ft 50.00 9,100.00 | 182.00 9,100.00 | | 182.00 9,100.00 |
A1.24 Trench 24'to 26' Deep Ft 55.00 | | | |
A1.25 Trench 26' to 28' Deep Ft 60.00 | | | |
A1.26 10" PVC Sanitary Sewer Carrier Pipe 55 Ft 40.00 2,200.00 | 55.00 2,200.00 | | 55.00 2,200.00 |
A1.27 14" Casing Pipe (Steel) 55 Ft 86.50 4,757.50 | 55.00 4,757.50 | | 55.00 4,757.50 |
A1.28 Trenchless Construction 55 Ft 1,000.00 55,000.00 | 55.00 55,000.00 | | 55.00 55,000.00 |
A1.29 Bore Obstruction Each 500.00 | | | |
A1.30 Controlled Low Strength Material CuYd 250.00 | | | |
A1.31 PVC Pipe Deflection Test 2,627 Ft 1.00 2,627.00 | 2,627.00 2,627.00 | | 2,627.00 2,627.00 |
A1.32 Pipe Exfiltration Test 2,627 Ft 1.00 2,627.00 | 2,627.00 2,627.00 | | 2,627.00 2,627.00 |
A1.33 48" Manhole 0' to 6' Deep Each 3,000.00 | | | |
A1.34 48" Manhole 10' to 12' Deep 1 Each 4,200.00 4,200.00 | 1.00 4,200.00 | | 1.00 4,200.00 |
A1.35 48" Manhole 12' to 14' Deep 1 Each 5,225.00 5,225.00 | 1.00 5,225.00 | | 1.00 5,225.00 |
A1.36 48" Manhole 14' to 16' Deep 2 Each 6,050.00 12,100.00 | 2.00 12,100.00 | | 2.00 12,100.00 |
A1.37 48" Manhole 16' to 18' Deep 2 Each 6,900.00 13,800.00 | 2.00 13,800.00 | | 2.00 13,800.00 |
A1.38 48" Manhole 18' to 20' Deep 2 Each 7,400.00 14,800.00 | 2.00 14,800.00 | | 2.00 14,800.00 |
A1.39 48" Manhole 20' to 22' Deep Each 8,200.00 | | | |
A1.40 48" Manhole 22' to 24' Deep 1 Each 9,200.00 9,200.00 | 1.00 9,200.00 | | 1.00 9,200.00 |
A1.41 External Manhole Seal 9 Each 300.00 2,700.00 | 9.00 2,700.00 | | 9.00 2,700.00 |
A1.42 Manhole Drop Section 4 Each 1,500.00 6,000.00 | 1.00 1,500.00 | | 1.00 1,500.00 |
A1.43 8" Manhole Boot 4 Each 200.00 800.00 | 4.00 800.00 | | 4.00 800.00 |
A1.44 10" Manhole Boot 5 Each 275.00 1,375.00 | 5.00 1,375.00 | | 5.00 1,375.00 |
A1.45 12" Manhole Boot 18 Each 275.00 4,950.00 | 13.00 3,575.00 | | 13.00 3,575.00 |
A1.46 Manhole Frame and Cover Each 600.00 | | | |
A1.47 Manhole Frame with Bolt Down Cover Plate 9 Each 975.00 8,775.00 | 9.00 8,775.00 | | 9.00 8,775.00 |

P:\06\71\010\671010\Spreadsheet\Pay Requests\Pay Req & CCO 671010

Page 3 of 4



PAST APPLICATION THIS APPLICATION TOTAL TO DATE

1 1 . 1

ITEMNO. ITEM DESCRIPTION PLANQTY UNIT UNITPRICE  CONTRACT PRICE | QTy EARNED | QTy EARNED | QTy EARNED | REMARKS
A1.48 Manhole Marker-Type 2 1 Each 150.00 150.00 | | | |
| | | |
CC02-1 6" PVC Forcemain 1,050 14.34 15,057.00 | 1,050.00 15,057.00 | | 1,050.00 15,057.00 |
CCO2-2 6" Pipe Bend 1 825.00 825.00 | 1.00 825.00 | I 1.00 825.00 |
CC02-3 6" Sewer Pipe Bedding Material 1,050 8.50 8,925.00 | 1,050.00 8,925.00 | | 1,050.00 8,925.00 |
CC02-4 _ Trench 6'to 10' Deep 1,050 40.00 42,000.00 |_1,050.00 42,000.00 | | _1,050.00 42,000.00 |
CC02-5  Connect into Existing Manhole 1 1,500.00 1,500.00 | I 1.00 1,500.00 | 1.00 1,500.00 |
| | | |
TOTAL CONTRACT PRICE: 1,379,591.62 | | I |
I I I I
TOTAL IMPROVEMENTS: | 1,205,820.60 | 207,820.25 | 1,413,640.85 |
MATERIALS STORED: | - - -
RETAINAGE: | (120,582.06) | (20,782.03) | (141,364.09) |
LIQUIDATED DAMAGES: | - - -
| | | |
| | | |
TOTAL DUE: | 1,085,238.54 | 187.,038.22 | 1,272,276.76 |
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APPLICATION AND RECOMMENDATION FOR PAYMENT

Contract for Crooks, Eastside Lift Station Improvements DGR Project No. 671125

Application No. 1 Dated November 9, 2022

For work accomplished through the date of October 31, 2022

Contractor H&W Contracting, LLC 3416 Hovland Drive, Sioux Falls, SD 57107

Original Contract Price $1,000,867.50 Amount Due to Date $79,250.00
Net Change Orders Materials Stored $0.00
No. 0 through 0 $0.00

Less Retainage ( 10 %) $7,925.00

Current Contract Price  $1,000,867.50 Less Previous Payments $0.00

Amount Due This
Application $71,325.00

Contractor's Certification

The undersigned Contractor certifies that (1) all previous progress payments received from Owner on account of
Work done under the Contract referred to above have been applied to discharge in full all obligations of
Contractor incurred in connection with Work covered by prior Application and Recommendation for Payments
numbered 1 through 1 inclusive; and (2) title to all materials and equipment incorporated in said Work or
otherwise listed in or covered by this Application will pass to Owner at time of payment free and clear of all liens,
claims, security interests or encumbrances (except such as are covered by Bond acceptable to Owner).

H&W Contracting, LLC

Contractor

Dated: By:

This application meets the requirements of the Contract Documents.
In accordance with the contract, the undersigned recommends payment to the contractor of the amount due as
shown above.

DGR Engineering

Engineer
Dated: By:
The Owner concurs with this application for payment.
City of Crooks
Owner
Dated: By:

P:\06\71\125\671125\Spreadsheet\Pay Req & CCO\Pay Req & CCO 671125 Page 1 of 2



APPLICATION FOR PAYMENT DETAIL SHEET
APPLICATION DATE: November 9, 2022

APPLICATION NO. 1 PROJECT: Crooks, Eastside Lift Station Improvements
CONTRACTOR: H&W Contracting, LLC
ENGINEER: DGR Engineering

PAST APPLICATION
|

THIS APPLICATION

TOTAL TO DATE

APPLICATION PERIOD
FROM: October 13, 2022
THRU: October 31, 2022

ITEMNO. ITEM DESCRIPTION PLAN QTY UNIT UNITPRICE  CONTRACT PRICE | QTY EARNED | Qry EARNED QTY EARNED REMARKS
1 Mobilization 1 LS 119,800.00 119,800.00 | | 0.25 29,950.00 | 0.25 29,950.00 |
2 Unclassified Excavation 9,560 CY 4.50 43,020.00 | | 1,000.00 4,500.00 | 1,000.00 4,500.00 |
3 Strip, Salvage, & Place Topsoil 3,260 CY 4.00 13,040.00 | | 1,500.00 6,000.00 | 1,500.00 6,000.00 |
4 Scarify & Recompact Subgrade 2,630 SY 1.00 2,530.00 | | | |
5 Aggregate Base Course 1,160 TON 27.30 31,668.00 | | | |
6 Asphalt Concrete Composite 400 TON 128.00 51,200.00 | | | |
7 Gravel Surfacing 730 TON 30.50 22,265.00 | | | |
8 Remove & Salvage Pipe Culvert 161 LF 10.00 1,610.00 | | | |
9 Remove Fence 236 LF 220 519.20 | | | |
10 Tubular Frame Gate 1 Ls 1,080.00 1,080.00 | | | |
1 Permanent Seed Mix 720 LB 7.40 5,328.00 | | | |
12 Fertilizer 1,310 LB 0.95 1,24450 | | | |
13 Mulch 8.8 TON 216.00 1,900.80 | | | |
14 Soil Stabilizer 44 AC 325.00 1,430.00 | | | |
15 Silt Fence 1,220 LF 3.35 4,087.00 | | | |
16 Horseshoe Filter 1 EA 2,500.00 2,500.00 | | | |
17 Type B Drainage Fabric 225 8Y 3.00 675.00 | | | |
18 Class B Rip Rap 190 TON 45.00 8,550.00 | | | |
19 6" C900 PVC Force Main w/ Bedding 2,051 LF 45.00 92,295.00 | | 800.00 36,000.00 | 800.00 36,000.00 |
20 6" MJ Bend 22.5/45 7 _EA 700.00 4,900.00 | | 3.00 2,100.00 | 3.00 2,100.00 |
21 6" MJ Sleeve 1 EA 700.00 700.00 | | 1.00 700.00 | 1.00 700.00 |
22 8" PVC Sanitary Sewer Pipe w/ Bedding 1,265 LF 52.00 65,780.00 | | | |
23 10" PVC Sanitary Sewer Pipe w/ Bedding 14 LF 60.00 840.00 | | | |
24 10" PVC Sewer Cap/Plug 1 EA 250.00 250.00 | | | |
25 12" PVC Sanitary Sewer Pipe w/ Bedding 30 LF 70.00 2,100.00 | | | |
26 48" Manhole (8'-10' Deep) 1 EA 3,450.00 3,450.00 | | | |
27 48" Manhole (10'-12' Deep) 2 EA 3,700.00 7,400.00 | | | |
28 48" Manhole (14'-16' Deep) 1 EA 4,500.00 4,500.00 | | | |
29 48" Manhole (18'-20' Deep) 1 EA 5,600.00 5,600.00 | | | |
30 Manhole Drop Section 1 EA 1,500.00 1,500.00 | | | |
31 Air Release Manhole 2 EA 17,500.00 35,000.00 | | | |
32 Manhole Frame & Cover (Frost) 2 EA 1,400.00 2,800.00 | | | |
33 Manhole Frame & Cover (Bolt Down) 5 EA 700.00 3,500.00 | | | |
34 Manhole Marker - Type 2 4 EA 250.00 1,000.00 | | | |
35 Tracer Wire Terminal Box 3 EA 225.00 675.00 | | | |
36 Manhole Exfiltration/Vacuum Test 7 EA 200.00 1,400.00 | | | |
37 PVC Sewer Pipe Deflection Test 1,309 LF 1.00 1,309.00 | | | |
38 PVC Sewer Pipe Exfiltration Test 1,309 LF 1.00 1,309.00 | | | |
39 PVC Sewer Pipe Post Cleaning & Televising 1,309 LF 2.00 2,618.00 | | | |
40 12" Extra Depth Bedding Material 400 LF 8.00 3,200.00 | | | |
41 Trench Stabilization Material 100 TON 30.00 3,000.00 | | | |
42 Dewatering 1 LS 1.00 1.00 | | | |
43 Locating Utilities 2 EA 150.00 300.00 | | | |
44 Incidental Work 1 LS 1,500.00 1,500.00 | | | |
45 42" RCAP, Class 3, Furnish 80 LF 158.85 12,708.00 | | | |
46 42" RCAP, Install 80 LF 50.00 4,000.00 | | | |
47 48" RCAP, Class 3, Furnish 120 LF 197.80 23,736.00 | | | |
48 48" RCAP, Install 120 LF 50.00 6,000.00 | | | |
49 42" Storm Pipe Bedding Material 80 LF 9.50 760.00 | | | |
50 48" Storm Pipe Bedding Material 120 LF 10.50 1,260.00 | | | |
51 42" RCAP, Flared End, Furnish & Install 4 EA 2,000.00 8,000.00 | | | |
52 48" RCAP, Flared End, Furnish & Install 2 EA 2,300.00 4,600.00 | | | |
53 Lift Station, Including Controls 1 LS 249,752.00 249,752.00 | | | |
54 Control Building, Including Electrical 1 LS 44,100.00 44,100.00 | | | |
55 Standby Generator, Including Foundation 1 LS 65,100.00 65,100.00 | | | |
56 Chain Link Fence 347 LF 51.00 17,697.00 | | | |
57 Chain Link Sliding Gate (15') 1 _EA 3,780.00 3,780.00 | | | |
TOTAL CONTRACT PRICE: 1,000,867.50 | | | |
| | | |
TOTAL IMPROVEMENTS: | - | 79,250.00 | 79,250.00 |
MATERIALS STORED: | - | - | - |
RETAINAGE: | - | (7,925.00) | (7,925.00) |
LIQUIDATED DAMAGES: | - | - | - |
| | | |
| | | |
TOTAL DUE: | | 71.325.00 | 71.325.00 |
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CITY OF CROOKS
ORDINANCE #312

AN ORDINANCE OF THE CITY OF CROOKS, SOUTH DAKOTA, ADOPTING
AND PROVIDING FOR DESIGN STANDARDS FOR PUBLIC IMPROVEMENTS
AND STANDARD SPECIFICATIONS FOR PUBLIC IMPROVEMENTS WITHTIN
THE CITY OF CROOKS.

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF CROOKS, SOUTH
DAKOTA, THAT:

Section 1. Design Standards for Public Improvements and Standard Specifications for
Public Improvements. The documents attached titled Design Standards for Public
Improvements and Standard Specifications for Public Improvements are hereby adopted
by reference and are hereby approved as the official design standard regulations and
standard specifications for the City of Crooks, South Dakota.

Section 2. Ordinances repealed. All ordinances or parts thereof in conflict herewith are
repealed. Ordinance #146 is specifically repealed.

Ayes: Nays: Abstain:

Adopted this  day of , 2022,

F. Butch Oseby, Mayor
ATTEST:

(MUNICIPAL SEAL)

Tobias Schantz,
Municipal Finance Officer

Legislative History

Hearing Date:

First Reading:

Second Reading:

Passage & Adoption:

Publication Date:

Effective Date:

Published once at the approximate cost of: $
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Chapter 1

General Provisions

1.1  Short Title

These regulations, together with all future amendments, shall be known as the City of Crooks
Engineering Design Standards for Public Improvements (hereinafter called Design Standards).

1.2 Jurisdiction

These Design Standards, along with the City of Crooks Standard Specifications for Public
Improvements (hereinafter referred to as Standard Specifications), shall apply to all public
improvements within the incorporated area of the City of Crooks except where superseded by
Federal or State requirements.

1.3 Amendments and Revisions

These standards and criteria may be amended as new technology is developed or experience
gained in the use of these Design Standards. The City of Crooks shall consider revisions and/or
amendments to these Design Standards.

1.4 Enforcement Responsibility

It shall be the responsibility of the City of Crooks to enforce the provisions of these Design
Standards.

1.5 Review Process

The City will review all submittals for compliance with the specific Design Standards.
Acceptance by the City does not relieve the Owner, Design Professional, or Contractor from
responsibility for ensuring that the calculations, plans, specifications, construction, and record
drawings are in compliance with the Design Standards.

1.6  Prior Approval

These Design Standards shall not abrogate or annul: (a) any permits issued before the effective
date of these Design Standards; (b) any construction plans approved before the effective date
of these Design Standards; (c) any final plat documents that have been recommended for
approval by the City of Crooks Planning Commission prior to the effective date of these
standards; or (d) any easements or covenants already in effect.
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1.7 Relationship to Other Standards

If special districts impose more stringent standards, this difference is not considered a conflict
and the more stringent standard shall apply. If State or Federal Government imposes more
stringent standards, criteria, or requirements, these shall be incorporated into these Design
Standards in accordance with Section 1.3 of this Manual.

1.8 Variances

Variances from these Design Standards will be considered on a case-by-case basis by the City
of Crooks.

1.9 Private Facilities

If an owner of private street or utility facilities wishes to dedicate these facilities for public use
and maintenance, the facilities must meet the standards set forth herein prior to being accepted
by the City of Crooks.
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Chapter 2

Submittal Procedures

2.1 General

2141

All capital improvement plans, private subdivision plans, reports, and related
documents shall conform to the following submittal requirements, unless waived by
the city.

2.2 Submittal of Reports and Plans for Review

221

2.2.2

Submittal Format. Design Professionals or Owners seeking approval and/or
acceptance of reports, plans, and related documents shall submit a copy to the City
of Crooks. Submittal shall be in the form of one hard copy and one electronic copy in
PDF format. Where the report and/or plans are returned for revisions, all revisions
shall be made prior to resubmittal.

Conformance. Plans submitted shall be in conformance with the City of Crooks
Subdivision Regulations. The plans shall include any special provisions. Reports
submitted shall be in a typed, bound form in conformance with the requirements of
the applicable chapters of these standards. If a report is required which is not
provided for in these standards, the report shall include all data, references, and
calculations as applicable.

2.3 Acceptance of Reports and Plans

2.31

2.3.2

Review Process. The City will attempt to complete the review of submitted plans in
approximately ten (10) working days. This time will vary due to the complexity of the
project and/or workload of the review staff. After review is completed, comments will
be compiled and forwarded to the Design Professional/owner. If necessary a review
conference will be scheduled. The report and/or plans will be accepted or returned
for revisions as noted.

Acceptance. Upon acceptance of reports, plans and related documents, three (3)
paper copies and an electronic copy (one DWG format and PDF format) shall be
submitted to the City of Crooks. Submission shall also include design surface files
where applicable. All final drawings, plans, specifications, reports, plats, or other
architectural, engineering, or land surveying documents, papers, or diagrams
involved in the practice of architecture, professional engineering, or land surveying
shall be dated and bear the signature and stamp or seal of the architect, professional
engineer, or land surveyor who was responsible for the preparation thereof.
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2.4 Revisions to Accepted Plans

2.4.1 Initial Acceptance. Construction plans, specifications, and reports are accepted
initially for eighteen (18) months. If not constructed during this time period, such
reports automatically become void and must be updated to current criteria before any
further permits can be issued. Upon written request, the City Council or a designee
may grant a one-year extension to the construction plans, specifications, and/or
drainage report, provided a) the development plans, construction plans, and
specifications substantially conform to current standards and b) that other conditions
affecting the development site have not substantially changed or do not require a
modification to accepted plans or specifications.

2.4.2 Updates to Prior Submittals.

2.4.2.1 Whenever updates or revisions to previously accepted construction plans,
specifications, or reports are necessary, the design professional will submit
updates or revisions through the normal document submittal process. This
submittal shall meet the requirements of Section 2.2 of these Design
Standards.

2.4.2.2 Requests for updates and revisions will be considered only if there are NO
revisions to the original development plan(s) or report(s). The City will review
the original development plan(s) or report(s) for compliance with current
standards under normal review procedures.
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3.1

Chapter 3

Permit Procedures and Requirements

Application Requirements and Procedures

3.1.1 Permit Application. A permit shall be required for any construction or installation
within the public right-of-way or public easement for any substantial modification of
existing construction or use. Application for such permits shall be made at the City

Hall.

3.1.1.1

3.1.1.2

No permit will be required for contracts let by the City of Crooks except for
water and sewer services. Permits for these will be required; however, they
will be on a “no fee” basis. In subdivision work it will be the responsibility of the
Owner’s Contractor to obtain the necessary permits from the City of Crooks.

Building permits, which are issued by the City, may include the Sidewalk and
Driveway Permit and/or the Excavation and Grading Permit.

3.1.2 Types of Permits.

3.1.21

3.1.2.2

3.1.23

3.1.24

3.1.2.5

Sidewalk and Driveway Permit, which governs construction of new and repair
or replacement of existing sidewalks and driveways within public right-of-way.

Private Utility Permit, which governs the installation, removal, repair, or
maintenance of private utilities other than sanitary sewer, water and storm
sewer services in public right-of-way or public easements.

Sewer and Water Service Permit, which governs the installation, removal,
repair, or maintenance of sanitary sewer services, water services and storm
sSewer services.

Construction Permit, which governs the installation of public improvements
within the public right-of-way and grading outside the street right-of-way in
proposed subdivisions. This includes street grading, curb and gutter, roadway
subbase, base and wearing surface, drainage and flood control facilities,
water main and sanitary sewer installation, and grading outside the street
right-of-way.

Excavation and Grading Permit, which governs grading in excess of 300 cubic
yards outside the street right-of-way as defined by the Uniform Building Code
(Chapter 7—Grading). An Excavation and Grading Permit is not required if a
Construction Permit has been issued.
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3.1.3 Letters of Responsibility. Those agencies set forth in Section 3.4.4 may obtain a
permit under their Letter of Responsibility, Figure 3.1, or at their option, require the
Contractor performing the work to obtain a permit in which event the Contractor
would be required to furnish a performance bond as set forth in Section 3.4.1 thereby
assuming full responsibility for the work performed. Except as set forth herein, the
Contractor performing the work shall be the permittee.

3.1.4 Emergency Repairs. Permits shall apply to emergency repairs. However, a delay of
24 hours is granted, excluding weekends and holidays, following the beginning of
such repair.

3.1.5 Issuance of Permits.

3.1.51

Sidewalk and Driveway Permits and Sewer and Water Service Permits will be
issued only to those persons or corporations who, in the opinion of the City of
Crooks, are qualified to perform the work. Exceptions to this requirement are
Driveway and Sidewalk Permits issued for sidewalk installation where the
property owner acquires the permit and does the construction.

3.1.6 Time Limits.

3.1.6.1

3.1.6.2

All permits requiring excavation within the paved portion of a city street will
become void on November 1. Upon written request, extensions to existing
permits may be made on a case-by-case basis by the City of Crooks. Permits
requiring excavation within the paved portion of the street will be issued on an
emergency basis only between October 15 and April 15 of the following year.

Unless otherwise provided for in the special provisions, the Sidewalk and
driveway Permit shall be valid for an indefinite period from the date issued,
unless revoked by mutual consent, for failure of the applicant to abide by the
terms and conditions of the permit, or by operation of the law.

3.1.7 Cancellation.

3.1.71

3.1.7.2

Failure of the applicant to comply with any of the terms and conditions of the
permit shall be sufficient cause for cancellation of the permit and may result in
removal of the utilities, approaches or other facility by the City at the
applicant’s expense.

The permit, the privileges granted herein, and the obligations of the applicant

created thereby shall be binding upon the successors and assigns of the
applicant.
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3.2 Permit Standards and Conditions

This Section describes the requirements for plans and other information necessary for
approval of a permit application.

3.21

3.2.2

3.2.3

3.24

3.2.5

Permit Approval. Permits are issued subject to the approval of City, County, State
or other governmental agencies having either joint supervision over the section of
road, or authority to regulate land use by means of zoning and/or building
regulations. It shall be the applicant’s responsibility to determine the necessity of and
to obtain any such easements and approvals which may be required.

Street Restoration. Granting of a permit is based upon replacement or restoration of
the street and right-of-way to its original condition or to a satisfactory condition by the
applicant.

Landscaping. The permit holder shall be responsible for the restoration of
landscaped areas between the property line and adjacent public roadways.

Relocating Utilities. The applicant shall be responsible for relocating or adjusting
any utility facilities located on the street right-of-way as required to accommodate the
approach or other facility applied for. Construction of the utility, road approach or
other facility by the applicant, his agent or Contractor, will be permitted only after the
applicant has furnished the City evidence that satisfactory arrangements for said
relocation or adjustment has been made with the Owner of the affected utility facility.

Permit Release. Applicant must pay required fees and provide insurance and
bonding, as required, prior to release of the permit.

3.3 Refunds

Refunds may be made on any permit fee at the discretion of the City Council.

3.4 Bonds and Insurance

3.41

3.4.2

3.4.3

Bonds. Bonds are required for work as listed in the Revised Ordinances of Crooks,
South Dakota.

Inadequate Bond. Any permit determined to be without an adequate bond as
required shall be subject to immediate revocation by the City.

Letters of Responsibility. Governmental agencies, other than the City of Crooks,
special districts, cooperative utilities, and investor-owned electric, gas, and
communications utilities, may provide a Letter of Responsibility in lieu of posting the
required performance bond. Subject Letter of Responsibility shall be in the format of
Figure 3.1.
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3.4.4

3.4.5

3.4.6

Other Forms of Security. It shall be acceptable to the City to receive cash deposits,
certified checks, or similar security in lieu of a performance bond. Bonds shall be
filed at the City Hall.

Liability Insurance. The applicant shall obtain and carry, for the period of time
required for the complete installation of facilities authorized by the permit, including
the repair and restoration of the road facilities, and also during such future periods of
time when operations are performed involving the repair, relocation, or removal of
said facilities authorized by the permit, a liability and property damage insurance
policy or policies. Coverage shall be provided against any claim, demand, suit, or
action for property damage, personal injury, or death resulting from any activities of
the applicant, his officers, employees, agents, or contractors in connection with the
construction, installation, repair, or removal of the said facilities authorized by the
permit. The said policy or policies shall include as named insured: the City of Crooks,
its City Council, its officers, agents, employees, and consultants and their officers,
employees and agents, except as to claims against the applicant, for personal injury
to any members of the City Council or its officers, agents, and employees, or
damage to any of its or their property. The said insurance shall provide coverage as
set forth by City ordinance. The said insurance policy or policies shall be in any
insurance company duly authorized and licensed to do business in the state of South
Dakota. The applicant and/or its Contractor’s insurer shall give the City thirty (30)
days’ written notice in advance of any cancellation of insurance required in the terms
of these general provisions.

Certificate of Self-Insurance. Government agencies other than the City of Crooks,
and public utilities, may provide a Certificate of Self-Insurance as shown in Figure
3.2 in lieu of any insurance policy or policies required under Section 3.4.6. Such
Certificate shall be approved by the City Attorney and filed with the City of Crooks
prior to the issuance of any permit.

3.5 Construction Specifications

3.5.1

Backfilling. All backfill material, compaction, and resurfacing of any excavation
made in the City right-of-way will be done in accordance with the Standard
Specifications and Standard Plates on file with or as directed by the City of Crooks.

3.6 Traffic Control

3.6.1

3.6.2

Street Closure. Traffic must be provided with a minimum lane width of ten (10) feet
in the construction area. Any plan for traffic control during construction that indicates
a complete closure of an arterial or collector street must show detour routes and
must be approved by the City prior to issuance of a permit. Normally, only one side
of the local street may be blocked at any given time. When a local street is closed to
traffic, the Public Works Director or a designee must be notified 48 hours in advance.

Signing. Construction signing must be used and shall be maintained by the
responsible Contractor. All traffic control devices must be in accordance with the
Manual on Uniform Traffic Control Devices, latest edition.
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3.7 Restoring Pavements

All persons, corporations, governmental agencies, special districts, utility companies who having
obtained a permit and made a cut in a public right-of-way shall repair such pavements or
surfacing to the original condition. If such pavements or surfacing are not restored and
maintained as to the original condition, notice thereof in writing by first class mail shall be given
the permittee, who shall put the same in good condition within a maximum of three (3) days. If
the permittee fails after notice given to restore and maintain such pavements or the surface
thereof, the City may make the necessary repairs and such permittee shall pay the costs
thereof, and until paid no other permit shall be issued.

3.8  Utility Installations

3.8.1 Underground. All utility lines shall be installed at depths as specified in each section
of these Design Standards or as directed by the City of Crooks. Exceptions may be
granted where justified with prior written request by the Owner/Developer and
approval by the City of Crooks.

3.8.2 Overhead. Minimum ground clearances shall conform to the National Electric Safety
Code Standards, latest edition.

3.9 Fees

Fees shall be assessed for permits and inspection at the time of issuance of the permit in
accordance with the fee schedule in force.
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Figure 3.1

Letter of Responsibility

Office of City Administrator
City of Crooks

PO Box 785

Crooks SD 57020

THIS IS TO CERTIFY THAT

(Name of Agency)

Does agree that, in lieu of posting the required performance bond, the following practices will be
adhered to:

1. That no street cuts, in any Crooks street, highway or other right-of-way, for any
purposes, will be made without having secured the proper permit.

2. That any street cut made by the above will be backfilled and compacted in
accordance with the current requirements of Crooks, and the surface restored to a
condition equal to or better than that condition which existed prior to the making of
the cut.

3. The responsibility for the maintenance of the restored cuts shall rest with the above
for a period of one year after the cut has been filled and resurfaced.

4. That, in the event repairs are not made or maintained to the satisfaction of the City of
Crooks or a designated representative, necessary repairs shall be made by the City
at the expense of the above-named organization.

Subscribed to this day of ,

By:

Signature of Authorized Agent

Title

NOTE: This document is to be filed with the City of Crooks.
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Figure 3.2

Certificate of Self-Insurance

Office of City Administrator
City of Crooks

PO Box 785

Crooks SD 57020

THIS IS TO CERTIFY THAT , a
, in lieu of providing the
insurance policy required under Section 3.4.6 of the Engineering Design Standards for Public
Improvements of the City of Crooks, South Dakota, is wholly self-insured or is self-insured to
cover the deductible limit of as expressed by Policy No.
issued by for
combined bodily injury and property damage liability. It is further certified that reserves in
support of the self-insurance program are adequate to provide coverage at the levels required of
insurance policies in Section 3.4.6.

Subscribed to this day of

By:

Signature of Authorized Agent

Title

NOTE: This document is to be filed with the City of Crooks.
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Chapter 4

Utility Locations and City Utility Easements

41 Purpose of Standard Locations

4.1.1 Conflicts. It is necessary to provide adequate space for utilities in a manner that will
minimize conflicts between using the public right-of-way for transportation purposes
and utility purposes. When street grades, alignments, or widths are changed, utilities
are usually required to relocate. Oftentimes standard locations are inapplicable and
unobtainable in street areas where existing utilities are seriously crowded and where
it would not be feasible to expect major or dramatic reorientation of the underground.
The location criteria must be practical and applicable in new developments, in urban
relocation work, and in cases where overhead facilities are being converted into
underground structures and plans.

4.1.2 Relocations. Utilities are not expected to revise existing facilities as to location or
depth solely or primarily for the purpose of creating uniformity. However, when new
or relocation work is undertaken, uniformity should be sought. It is acknowledged
that the present may be locked in because of the past, but there should be
consideration for uniform utility locations for the future. When existing utilities are
required to be relocated, the depth and location shall be approved by the City’s
authorized personnel.

4.2 Plans Required

4.2.1 Construction Approval. Any utility or other facility constructed in City right-of-way
shall have construction plans submitted and approved in accordance with
requirements in these Design Standards and ordinances for the City of Crooks. No
construction permit shall be issued for the construction of new utilities or the
extension of existing facilities (except service taps or laterals to individual properties)
without prior construction plan approval by the City.

4.2.2 Conformance. The applicant’s completed facility shall be in conformance with the
drawings or sketches referred to above unless a special variance has been
requested and approved by the City.

4.3 Location Requirements

All utilities located within the public right-of-way shall be approved by the City’s authorized
personnel.

(1) Utilities already existing may be replaced in the same location when permitted by the
City of Crooks.

(2) Gravity lines shall take preference as to horizontal and vertical alignment over non-
gravity systems and pressure systems.
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(3) Consideration will be given to the use of utility easements adjacent to the public
right-of-way and to the use of alleys and medians.

(4) In the event of a conflict, or if a particular utility requires more than one system be
installed in the right-of-way, the alternate location may be used when permitted by
the City of Crooks.

(5) Utilities shown are primarily for local distribution and collection. Large diameter lines
may make it necessary to modify utility locations.

(6) Street trees placed between the curb and street side of sidewalk must not interfere
with underground or overhead utilities.

(7) Normally street lights will be placed on the same side of the street as the electric
utility.

(8) Street lights shall not be located closer than five (5) feet horizontally to fire hydrants.

4.4  Street Categories

The City of Crooks has developed a list of arterial and major collector streets where approval is
required prior to any construction. All utility permits where work will be done in the street
pavement or in the right-of-way and would require a lane closure, must be approved by the City
of Crooks. All proposed permits shall be submitted a minimum of 48 hours prior to construction
and be accompanied by a traffic control plan. The street category list shall be maintained and
revised as needed by the City of Crooks.

4.5 City Utility Easements

Easements for sanitary sewer, storm sewer, drainage, water main, and power shall be obtained
when the utilities are to be constructed outside of the typical street right-of-way (ROW) on
private property. Sanitary sewer, storm sewer, drainage and water main easements shall have a
minimum width of twenty (20) feet. Additional width may be required by the City to ensure
proper access for City maintenance equipment. When City utilities are to be located adjacent to
one another, the minimum separation distance between the utilities shall be ten (10) feet. Power
shall have a minimum easement width of ten (10) feet.

Easements shall be labeled specifically for the utility in which it is describing, for example:

Sanitary Sewer Easement
Storm Sewer Easement
Drainage Easement
Water Main Easement
Power Easement
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5.1

5.2

Chapter 5

Street Access and Parking Lot Criteria

Traffic Studies

511

5.1.2

51.3

If warranted by the City of Crooks, traffic impact reports may be required in order to
adequately assess the impact of a proposal on the existing and/or planned street
system. A written report will be required for a nonresidential development proposal
when trip generation during the peak hour is expected to exceed 100 vehicles, or any
multifamily residential development with 150 or more dwelling units.

Preparation of the report shall be the responsibility of the developer and must be
prepared by a licensed design professional with experience in transportation
planning. Information within the report shall contain, at a minimum, the following
information: land use, site, and study area boundaries, existing and proposed site
and vicinity uses, and existing and proposed roadways and intersections. All reports
must be reviewed by the City before acceptance.

A traffic report will be required for all projects proposed for the construction of one or
more traffic signals.

Access Control

5.21

5.2.2

General Access

5.2.1.1 Access in newly developing areas will follow these provisions. In areas being
redeveloped, access will be determined as to the best fit based on ftraffic
safety, existing conditions, future street improvements, and property
development along with other considerations as appropriate.

5.2.1.2 A Sidewalk and Driveway Permit must be obtained from the City for any public
or private access constructed to a public street. Access to streets or highways
within the city limits under the jurisdiction of the South Dakota Department of
Transportation (SDDOT) are also governed by requirements of the SDDOT. In
addition to obtaining a permit from the City, a permit from the Area Engineer of
the SDDOT must be obtained. Access shall be limited as dictated by the City
of Crooks Design Standards. Any discrepancy between the SDDOT and the
City of Crooks regarding precedence of access design standards, the City’s
standards shall prevail.

5.2.1.3 Fire department access to all buildings shall be provided and maintained
during construction and upon completion of all improvements.

Definition of Terms for Access Control Several terms are used herein which have

a somewhat distinct meaning. For the purpose of clarity, the definitions of some of
these terms are listed below.
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5.2.2.1 Width of Curb Opening (W)—The width of curb opening measured at the
throat of the driveway from the edge of pavement to the edge of pavement.

5.2.2.2 Property Line (P)—The distance measured along the right-of-way from the
nearest edge of the driveway to the property line.

5.2.2.3 Corner Clearance (C)—At an intersecting street the distance measured along
the curb line from the end of the corner radius to the nearest edge of the curb
opening.

5.2.2.4 Distance Between Double Drives (D)—The distance measured along the curb
line between the radii or top of curb taper.

5.2.2.5 Frontage—The distance along the street right-of-way line of a single property
or development within the property lines. Corner property at an intersection
would have a separate frontage along each street.

5.2.2.6 Residential - Property used primarily for residential purposes such as single-
family, two-family, and multifamily units.

5.2.2.6.1 Single-Family (SF) Residential - Single, detached family dwelling units
or double bungalows or duplexes.

5.2.2.6.2 Multifamily (MF) Residential—Three or more attached dwelling units
including townhouses, condominiums, and apartments.

5.2.3 Basic Principles for Curb Openings and Driveways
5.2.3.1 Arterial Street Access

5.2.3.1.1 Private residential access directly to arterial streets and any access to
a principal arterial street shall be permitted only when the property in
guestion has no other reasonable access to the general street system,
or when denial of direct access to the arterial and alternative access to
another roadway would cause traffic operation and safety problems as
shown in a Traffic Report. Any access to arterials must adhere to City
street standards as described in Chapter 8.

5.2.3.2 General Access

5.2.3.2.1 High Volume Access. In general, when trip generation served by the
driveway exceeds 100 vehicles per hour during the peak hour or the
driveway accesses an arterial street, returns using a standard street
return radius as set forth in Table 5.1 and Figure 5.1 will be required.

5.2.3.2.2 Access Points. Access will not be approved for parking or loading
areas that require backing maneuvers onto a public street right-of-way
except for single-family or duplex residential uses on local and minor
collector streets.
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5.2.3.2.3

5.2.3.2.4

5.2.3.2.5

5.2.3.2.6

5.2.3.2.7

Standards. Every property that accesses the street shall have a
driveway. Driveways shall be constructed in accordance with the
Standard Plates on file with or as directed by the City of Crooks.

Existing and Future Demands. The opening or driveway width shall be
adequate to handle properly the anticipated traffic volume and
character of traffic, as well as being within the limits specified for the
type of property development. The controls established for curb
openings and driveways shall apply to existing streets as well as new
streets that may be developed in the future.

Utility Conflicts. Any adjustments which must be made to utility poles,
street light standards, fire hydrants, catch basins or inlets, traffic signs
and signals, or other public improvements or installations which are
necessary as the result of the curb openings or driveways shall be
accomplished without any cost to the City.

Access Signs. Driveway approaches, whereby the driveway is to serve
as an entrance only or as an exit only, shall be appropriately signed
by, and at the expense of, the property owner subject to approval from
the City of Crooks. Sign location, height, and legend must be in
accordance with the Manual on Uniform Traffic Control Devices
(MUTCD).

Abandoned Driveways. Any curb opening or driveway which has been
abandoned shall be removed and the street restored by the property
owner.

5.2.4 General Requirements

5.2.4.1 Number of Openings

5.24.1.1

5.2.4.1.2

5.24.1.3

Single-Family Residential—In general, each single-family residential
property shall be limited to one access point. However, where houses
are located on corner lots or have extra wide frontage, more than one
access point may be permitted. Applicable zoning setback
requirements must be followed.

Multi- Family Residential—In general, access shall be determined by
information provided by the owner/developer in a Traffic Impact Report
and/or by comments generated during the City’s review and
acceptance of that report.

Commercial/Industrial—In general, access to commercial and
industrial property shall be limited to the requirements as set forth in
Chapter 8 of the Engineering Design Standards and shall be based on
the street classification described by the Crooks Comprehensive Plan.
For commercial/industrial property located on a corner of an arterial
street, access may be restricted to a side street only. Access may also

53 11/2022



be restricted if use of such access would be precluded by existing left
turn lanes or other traffic control devices.

5.2.4.2 Access to Roadways with No Curb and Gutter. Private drive access to local,
collector, or arterial streets that have no curb and/or gutter improvements shall
be constructed to meet the following requirements:

5.2.4.2.1 The private drive shall extend from right-of-way line to the edge of the
existing driving surface and shall be constructed of: (a) a eight- (8)
inch-thick compacted aggregate base material, or if paved, (b) a
minimum three - (3) inch-thick asphalt pavement over eight - (8) inch-
thick aggregate base material; i.e., minimum acceptable roadway
pavement design.

5.2.4.2.2 Access shall be governed by the driveway criteria.

5.2.4.2.3 A culvert properly sized for the ditch flow shall be installed at the
established roadside ditch flowline beneath the private drive access.
Minimum size for the culvert shall be 15 inches. Culverts shall have a
sloped end section or cast in place concrete headwall. If a cast in
place headwall is built, it shall have a maximum slope of 4:1 on any
exposed face. No vertical headwalls will be allowed.

5.2.4.2.4 A sketch plan of the installation must be submitted with the access
permit application. No construction permit will be issued until the
access and its construction plan or sketch is approved by the City of
Crooks.

5.2.4.3 Amount of Curb Opening Permitted. Driveway width shall comply with Table
5.1.

5.2.4.4 Mutual Access. On commercial, industrial, and multifamily developments,
mutual use of access to streets is encouraged and may be necessary to meet
driveway spacing requirements. Where used, mutual access will comply with
City ordinance and will be shown on plans for approval prior to construction or
change of use.
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Table 5.1

Driveway Dimensions
(All Dimensions in Feet)

Zoning
Dimension Residential Commercial Industrial
Driveway Width (W)
Minimum 12 15 20
Maximum 36" 36** 36**
Minimum Spacing
From Property Line (P) 5 10 10
From Street Corner (S) 20 25 25
Between Driveways 10 20 20
Standard Approach
Approach Taper (B) *
Minimum 3 3 3
Maximum 5 5 5
Curb Transition (C) *
Minimum 2 2 2
Maximum 3 3 3
Curbside Approach
Curb Transition (C) *
Minimum 6 6 6
Maximum 15 15 15

*Maximum width on a bulb of a cul-de-sac shall be 24 feet.

**A maximum width of 40 feet may be permitted where tanker truck traffic is expected. Prior
approval must be obtained from the City of Crooks.

Driveways within the West Ave and 4" Street (470" Ave and 257t St) rights-of-way shall be

subject to additional requirements and be coordinated with the City of Crooks

Driveways shall be installed and measured perpendicular to the adjacent street and right-of-
way. Angled driveways shall only be allowed with prior approval from the City of Crooks.
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Figure 5.1: Driveway Dimensions
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5.3

DESIGN SPEED (MPH)

A-

B-I-

Access Design

5.3.1 Driveway Spacing

Where lots are large enough, the center of driveways not in alignment will normally be offset
a minimum of 150' for all commercial/multifamily properties. Greater distances may be
required if left-turn storage lanes require such on arterial streets. Minimum sight distance
shall be provided at all access points as shown in Figure 5.2, which applies to both city
street and driveway intersections.

Figure 5.2: Intersection Distance at At-Grade Intersection

TQ
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60

33

S0 L}

45

40
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3o

25

VAN
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SIGHT DISTANCE (FEET)

20

SIGHT DISTANCE FOR P VEHICLE CROSSING TWO-LANE HIGHWAY FROM STOP (SEE DIAGRAM).

SIGHT DISTANCE FOR P VEHICLE TURNING LEFT INTO TWO-LANE HIGHWAY ACROSS P VEHICLE
APPROACHING FROM LEFT (SEE DIAGRAM).

B-1-4 Lane+median SIGHT DISTANCE FOR P VEHICLE TURNING LEFT INTO FOUR-LANE HIGHWAY ACROSS P VEHICLE

APPROACHING FROM LEFT (SEE DIAGRAM).

B-2b- SIGHT DISTANCE FOR P VEHICLE TO TURN LEFT INTO TWO-LANE HIGHWAY AND ATTAIN 85% OF DESIGN

Cb-

SPEED WITHOUT BEING OVERTAKEN BY A VEHICLE APPROACHING FROM THE RIGHT REDUCING SPEED
FROM DESIGN SPEED TO 85% OF DESIGN SPEED (SEE DIAGRAM).

SIGHT DISTANCE FOR P VEHICLE TO TURN RIGHT INTO TWO-LANE HIGHWAY AND ATTAIN 85% OF DESIGN
SPEED WITHOUT BEING OVERTAKEN BY A VEHICLE APPROACHING FROM THE LEFT AND REDUCING FROM
DESIGN SPEED TO 85% OF DESIGN SPEED.
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5.3.2 Driveway Design

Driveway sectional details are shown in Figure 5.3 with design requirements listed in
Table 5.2.

Street ———\

Figure 5.3: Driveway Grades

*All sidewalk grades (Gs) shall be 2.0%.

c !
—ISidewalk,
Section
)
GS G‘}
= 1\.;» & Gy

Driveway

Praperty Line \

Table 5.2
Grade (G1) Grade (G2)
Type of Minimum Control
Driveway Thickness Min. Max. Min. Max. Distance
(C)

Low Volume 6" +50% | +8.0% | 0.5% | +13% 20
Residential
Low Volume
Commercial/ 7" 10.5% 6% 10. 5% +6% 40'
Industrial
High Volume 7" 1+0.5% +3% 0. 5% *+ 3% 40'
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The following sketches are the recommended minimum design for limited movement driveways.
Acceleration and deceleration lanes may be required to be incorporated into the designs. The
islands are raised with vertical curb. The ends of the islands should typically be provided with 2-
foot radii.
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Figure 5.4: Right-In, Right-Out, Left-In Driveway Design
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Figure 5.5: Right-In, Right-Out Driveway Designs
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Figure 5.6: Right-In, Right-Out, Left-Out Driveway Design
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5.10 11/2022



5.4

Off-Street Parking

5.4.1 General. The following guidelines regarding the design of off-street parking areas
shall be followed.

5.4.2 Minimum Stall Width. The minimum stall width shall be eight and one-half feet
(87%2), except compact vehicles. Compact vehicle minimum stall width shall be seven
and one-half feet (77%2).

5.4.3 Compact Vehicles. A maximum of 33 percent of total required parking stalls may be
designated specifically for compact vehicles. When an area is designed for compact
vehicles only, the area shall be adequately signed to inform drivers of the exclusion.

5.4.4 Parking Dimensions. Minimum module depths shall be as shown on Figure 5.9 and
in Table 5.3.

5.4.5 Backing Into Street Not Allowed. The spaces shall be so arranged so that no
vehicle will be required to be backed into the street in order to exit the lot except for
single-family or duplex dwelling units.

5.4.6 Backing Over Sidewalk Not Allowed. The spaces shall be so arranged so that no
vehicle will be required to be backed over a public sidewalk in order to exit the stall.

Figure 5.9: Parking Area Layout
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Minimum Parking Lot Design Requirements

Table 5.3

(All Dimensions in Feet)

PARKING STALL STALL MODULE DEPTH (FEET

ANGLE DEPTH *“D* WIDTH "W*"

{DEGREES) (FEET) (FEET) | 2 3 4 5 5 7 8
as = 75" 26 41 40 52 50 50 39 39
45 18 8.50 30 48 45 58 54 51 42 432
45 18 2.00 30 a8 45 58 54 51 az az
15 18 2,50 30 48 45 58 54 51 42 4z
a5 18 10.00 30 a8 as 58 54 5 az 4z
&0 17" 7.5= 29 a6 a5 57 55 53 as a3
&80 20 850 37 57 55 60 58 56 53 53
&0 Z0 “2.00 36 56 54 ) 58 5 52 =2
c0 20 8.50 34 54 52 60 S8 56 s0 | S0
60 za 10.00 33 53 5) 60 =8 56 s0 50
75 7= 7.5= 33 A9 L= 50 49 493 49 49
75 z0 8,50 ar &l 60 &l &0 59 59 55
75 20 9.00 a0 &0 59 =) 59 58 58 58
75 20 250 39 55 58 52 58 57 57 57
75 za 10.00 38 58 57 58 57 57 57 57
20 16* 7 5% 35 50 49 50 50 50 50 50 |
S0 19 850 a5 G4 4 &4 64 = G &4
a0 19 9.00 a3 &2 G2 &2 62 62 = &2
a0 B 2.50 az =] &l &l &1 &l &l &l
a0 19 10,00 4 (=18] (5] ] (=1w) [=iw] [=1e] [=19] [=1=]
= . COMFACT CARS OMLY ~

5.5 Accessible Parking Spaces and Signs

The following policy regarding the number, location, design, and signing requirements for
accessible parking spaces shall be followed in accordance with the most current Americans with
Disabilities Act (ADA) guidelines and these Standards.
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6.1

6.2

6.3

General

Chapter 6
Geotechnical Exploration and Report

The geotechnical exploration and report shall determine any special geotechnical
conditions and make recommendations regarding the special conditions, grading,
foundations and pavement.

When Required

For public improvement projects, the determination as to when soils reports will be
required will be determined on an individual, case-by-case basis by the City of Crooks.

Soil Exploration

6.2.1

6.2.2

General. When geotechnical explorations are required, all sampling and testing of
the soil shall be performed in accordance with the appropriate AASHTO (American
Association of State Highway and Transportation Officials) and ASTM (American
Society for Testing and Materials) designations.

Sampling. Representative samples of the soils shall be obtained by drilling shallow
penetration soil borings along the route of the existing or proposed public right-of-

way.

6.2.2.1

6.2.2.2

6.2.2.3

6.2.2.4

6.2.2.5

6.2.2.6

Borings shall extend to a minimum depth of 5.0 feet below the proposed
subgrade foundation, or 2.0 feet below the flow line elevation of any pipe or
conduit. Every third boring, or a minimum of one boring, shall be of sufficient
depth, or a minimum of ten (10) feet, for monitoring of the ground water
elevation.

Borings will be performed at close enough intervals to determine the
boundaries of each significant soil type present.

A random technique shall be used to select sampling locations.

Spacing of the borings will vary with the uniformity of the soil profile and the
topography. The maximum interval between soil borings may not exceed 400
feet.

Where the original ground line is to be covered with fill material, five (5)-foot
depth borings are necessary to determine the character of the support.

Where drainage areas are crossed or boggy areas are encountered, the
spacing of the borings shall be at closer intervals in order to determine the
boundaries of the "soft" area. At these "weak" areas, the depth of the borings
may also have to be increased in order to determine if and to what depth
improved subgrade material will be required to provide uniform support for the
construction.
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6.2.2.7

Representative samples from the borings shall be collected for submittal to a
soils testing laboratory for evaluation.

6.2.2.8 A boring log shall be maintained for each soil boring performed. The boring
log shall contain a complete record of the soil material observed.
6.2.3 Testing
6.2.3.1 The tests required are those for identification and classification purposes.

6.2.3.2

These tests include a standard sieve and hydrometer analysis (ASTM D422 of
AASHTO T-88) and Atterburg Limits (ASTM D423 and 424 or AASHTO T-89
and 90). The test results are used to give a soil a descriptive name and letter
symbol (in accordance with the Unified Soils Classification System) indicating
its principle characteristics. Based on the test results, similar soil types can be
placed into several major groups.

These major groups shall be plotted on a profile sheet to determine their
limits. The profile sheet is used with the laboratory data in selecting what soil
types further testing should be performed on. Additional testing includes the
moisture-density relationship (AASHTO T-99 or T-180) and California Bearing
Ratio (MIL STD 621 Method 101 or ASTM D1883). The moisture-density
relationship determines the maximum dry density and optimum moisture
content for that particular soil. The CBR test is performed at 95 percent of the
maximum dry density and at the optimum moisture content. The results of the
CBR test determine the relative bearing value of the subgrade and is used in
the pavement thickness design. A minimum of a three (3) point curve will be
utilized for the CBR testing with a five (5) point curve preferred. If the various
soil type areas are not large enough to justify separate pavement designs, a
single design shall be made on the worst soil type.
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6.4

Report

6.2.4

6.2.5

6.2.6

6.2.7

General. The report shall identify any geotechnical special conditions found in the
exploration and recommendations to improve the special conditions along with
grading, foundations, and subgrade and pavement requirements. The
recommendations may be divided into three parts: geotechnical special conditions,
grading and foundation, and subgrade and pavement.

Special Geotechnical Conditions. The special conditions portion of the report shall
consider ground water, frost susceptibility, erosion potential, soils creep, landsliding,
expansive soils, soil corrositivity, and any other special geotechnical conditions the
Geotechnical Engineer becomes aware of.

Grading and Foundation. The grading and foundation portion shall include data
regarding the distribution and engineering characteristics of the various soil
materials, data about groundwater levels, recommendations about the need for
mitigation measures for special geotechnical conditions, grading criteria, foundation
design criteria, and any other information the Geotechnical Engineer considers
pertinent.

Subgrade and Pavement. The subgrade and pavement portion shall include data
regarding the distribution of various subgrade materials and design tests (such as
CBR, R-value, and/or plate bearing) to be made. Where soils are susceptible to
erosion, recommendations shall be made for preventing the undermining of
pavements. The pavement design may be included in this report or prepared and
submitted separately by the Engineer responsible for preparation of the construction
plans and contract documents.
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CHAPTER 7

Grading

71 General

711

71.2

All proposed developments shall be graded such that storm water runoff is
conducted away from proposed building sites to swales constructed in drainage
easements along lot lines, to public rights-of-way, or to another approved drainage
course.

No filling will be allowed in any areas of land within a proposed subdivision or other
type of development which lies either wholly or in part within the flood plain of a river,
stream, creek, or lake unless under the terms of a permit granted by the U.S. Corps
of Engineers and/or the City of Crooks where applicable.

7.2 Grading Requirements for Subdivisions

713

714

715

7.1.10

7.1.11

The longitudinal slope along a rear yard drainage easement shall be not less than
1.0 percent but not so great as to cause erosion.

All grade point elevations shall be shown on the plans for each lot at the property
corners and at the low and high points along the property lines.

The general direction of overland drainage in the rear yard shall be indicated in the
plans on each lot by an arrow.

High and low street grade points, slope direction (by arrow) and the location of all
inlets and drainage ditches shall be shown on the grading plan.

A maximum slope of three (3) feet horizontal to one (1) foot vertical shall not be
exceeded for all terracing. The toe of the slope shall be located outside of drainage
easements and natural drainage ways unless adequate drainage is provided.

Grading plans shall be drawn to a scale of one inch = 100 feet (1” = 100’) or larger.

Grading plans shall include details of typical lot grading and drainage patterns
intended to be used.

The grading plans shall show the contours with intervals of one (1) foot for land with
a slope of one (1) percent or less, intervals of two (2) feet for a slope between one
and one-tenth (1.1) and nine and nine-tenths (9.9) percent and contours of five (5)
feet for land with a slope exceeding ten (10) percent.

All elevations shall be on the NAVD 1988 vertical control datum.
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7.1.12

7.1.13

7.1.14

7.1.15

7.1.16

7117

Drainage patterns other than those shown in standard details may be used and will
be acceptable for review. Details of the typical lot drainage pattern shall be shown on
the grading plan with all grade control points identified.

In general, for streets with ditches and no curbs, elevation of the front lot line shall be
at least six (6) inches above the centerline of the road.

All nonconforming lots with drainage patterns other than those in standard details
shall be noted on the grading plan.

Storm sewers and inlets shall be placed in rear yard swales at low (sump) points
where front to rear grading is used.

Drainage swales shall be constructed entirely within the easements.

The grading plan shall show the minimum ground elevation adjacent to buildings for
each lot.
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8.1

8.2

General

CHAPTER 8

Street Design and Pavement Thickness

8.1.1 This chapter sets forth the design and technical criteria to be used in the preparation

of all

roadway plans. Where design information is not provided herein, “A Policy on

Geometric Design of Highways and Streets” (AASHTO Standards) as published by
AASHTO’s most current edition (English units) shall be used.

Access

8.2.1 Acce

8.21.1

Management

SS

Access Defined. Access is defined as any connection, driveway, street,
turnout, or other means or providing for the movement of vehicles to or from
the public roadway system. Access is further defined as any full movement
access, right in right out movement, or partial movement access.

Access Management is defined by the Transportation Research Board National
Access Management Manual as the systematic control of the location, spacing,
design, and operation of driveways, median openings, interchanges, and street
connections to a roadway. It also involved the roadway design applications,
such as median treatments and auxiliary lanes and the appropriate spacing of
traffic signals. The purpose of access management is to provide vehicular
access to land development in a manner that preserves the safety and
efficiency of the transportation system. The contemporary practice of access
management extends to concept of access design and location control to all
roadways- not just limited access highways, streets, or interstates.

Access management principals and history can be reviewed in the Access
Management Manual published by the Transportation Research Board. The
City of Crooks implements access management principals. Using access
management techniques can reduce the crash rate on a roadway section
roughly in half while keeping the traffic flowing.

The City of Crooks may initiate an access management plan or corridor study
that would supersede the design standards for access along an arterial or
major collector street. Preparation of the study shall be the responsibility of the
City of Crooks, South Dakota Department of Transportation, and/or private
individuals, or jointly prepared. However, the study must be prepared by a
licensed design professional engineer with experience in transportation
planning. The access plan or corridor study shall be approved by the City of
Crooks and/or South Dakota Department of Transportation.

Access planning that has not been identified in any type of study in existing
development areas will be considered on a case by case basis. Retrofit

8.1 11/2022



8.2.1.2

techniques will adhere to best access management practices as identified in
the Transportation Research Board National Access Management Manual.

Access Permit. All access to arterial street public right-of-way (ROW) will be
required to be approved by the City of Crooks. An Access Permit is defined as
a permit issued by a governmental agency for the construction, maintenance,
and use of a driveway or public street that connects to a roadway. Access
locations shall all be measured from the center line of ROW to centerline of
ROW or driveway.

The Development Access Permit is a non-standard access permit that will be
completed by the property owner with a supporting map documenting the
requested location of each direct or indirect access to arterial functional
classification public ROW.

Access permits will be reviewed based on access category criteria, dimensions
from centerline of the ROW from adjacent streets, traffic analysis, surrounding
access points and any other information relevant to the operation of the access
point. The Access Permit shall conform to the requirements listed in ordinance.

8.2.2 Spacing of Direct and Indirect Access, Angle of Intersection, and Offsets.

8.2.2.1

8.2.2.2

8.2.2.3

Spacing. For collectors and local streets in a subdivision, four-legged
intersections will normally be spaced at least 300 feet apart.

Angle of Intersection. Proposed streets and driveways must intersect one
another at 90° angles or as close to 90° as topography permits (no less than
80°).

Offsets. When “T” intersections are used, the center lines of the streets not in
alignment must normally be offset a minimum of 150 feet on local streets, and
300 feet on nonresidential local, and collector streets.

8.2.3 Functional Street Classification.

8.2.3.1

Major Street Plan. The functional street classification of the City’s street
network is shown on the Major Street Plan of the Comprehensive Plan kept in
the City Office. The right-of-way requirements are noted in Subdivision
Ordinances of the City of Crooks. The functional classification is a system used
to group public roadways into classes according to their purpose in moving
vehicles and providing access to the public.
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8.3 Roadway Design and Technical Criteria

The City of Crooks designates streets as local, minor collector, major collector, minor arterial
and principal arterial. The highway design speed shall be used to establish features such as
superelevation rate, critical length of grade, vertical and horizontal curves, intersections, etc.
See Table 8.1 for design standards for each of these street classifications.

8.3.1 Traffic Lane Widths
8.3.1.1 The minimum traffic lane width shall be 12 feet.

8.3.1.2 In the design of local streets, the number of lanes for moving traffic will be a
secondary consideration.

8.3.2 Separate Turning Lanes

8.3.2.1 Separate turning lanes may be constructed on arterial and collector streets but
will, as a rule, not be found on local streets.

8.3.2.2 Where separate turning lanes are constructed on the basis of a capacity
analysis at the intersection, a lane width of 12 feet will be used for arterial
streets where truck traffic is involved and 11 feet in width for other streets.

8.3.2.3 A directional median or % turn or partial opening is allowed in a median
section and allows for right in, right out, and left in and/or u turn movements.
The left-out movement is prohibited. This directional median opening improves
safety at intersections and has been proven to reduce crash rates.

8.3.3 Left-turn Lane Storage Lengths for New Facilities
8.3.3.1 Left-turn lane storage design at both signalized and unsignalized intersections

for proposed street design plans shall be determined from the use of traffic
analysis software or by the use of Figure 8.1. New street will use the desirable
lengths. Minimum design lengths will only be permitted under constraints
imposed by geometrics of existing streets. Lengths of dual left-turn lanes shall
be independently designed.

8.3.4 Parking

8.3.4.1 Parking lanes will not be allowed on arterial or major collector streets.

8.3.4.2 No diagonal or perpendicular parking will be allowed on any City street with a
right-of-way of 66’ or less.

8.3.4.3 Where on-street parking is provided, the parallel lane width shall be a
minimum of eight (8) feet, which would include the gutter pan.
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Table 8.1

Minimum Street Design Criteria

Local
Residential Single-

Design Elements cul-de-sac ** Family
Design Speed (mph)
Driving Lanes
Right-of-Way (ft.) 60 66
Roadway Width* (ft.) 33 33
Min.-Max.Grade (%) 0.6-8.0 0.6-8.0
Curb Return Radii (ft.)

- intersect local 13.5 13.5

- intersect collector 20 20

- intersect arterial
Horizontal Curve Radius (ft.) 150 150
Vertical Alignment s ee e e e e e -
Grade at htersection*** (%)

- intersect local 3 3

- intersect collector 2 2

- intersect arterial

- * All dimensions are measured to back of curb. Traffic impact study
may warrant additional width.

- ** Nonresidential cul-de-sac dimensions will differ.

- *** In addition to the intersection grade requirements listed on this
table,intersection design must also comply with the pedestrian
street crossing requirements outlined in the Accessible Sidewalk
Requirements chapter of the Engineering Design Standards.

Collector Acrterial
Regional or

Minor Major Minor Principal
35 40 45 50
2 2-4 4 4 or more
66 80 100 + 120 +
39 39 41-53 65 or more
0.6-7.0 0.6-7.0 0.6-6.0 0.6-6.0
20 20
25 25 30 30
30 30 35 35
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Figure 8.1: Design of Left-Turn Storage Length Volume-Based Nomograph
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8.4

8.41

8.4.2

8.4.3

8.44

8.4.5

8.4.6

8.4.7

8.4.8

8.4.9

Sidewalks

General Standards and Location. Sidewalks shall be constructed on both sides of
all roadways unless specifically waived by the City of Crooks. Any sidewalk design
standard listed in this section that is unable to be met is required to be waived by the
City of Crooks. Generally, the sidewalks shall be located one-half foot from the
property line within the street right-of-way.

Sidewalk Curb Ramps. State law requires that curb ramps be installed at all
intersections and at certain mid-block locations for all new construction or
reconstruction of curb and sidewalk. Curb ramps shall be constructed in accordance
with the ADA and the standard plates of the South Dakota Department of
Transportation (SDDOT). Curb ramps may be shown at all curb returns or called out
by a general note on the development plans but must be shown (located) at all “T”
intersections. When referencing a curb ramp, specify the SDDOT standard plate to
be used to construct that ramp.

Sidewalk Curb Ramp Landing. The minimum dimensions for a landing shall be 60”
by 60”. A landing shall not have a grade exceeding 2% in any direction. If a landing is
at a signalized intersection and has pedestrian push buttons, the horizontal distance
between the edge of the landing and the push button location shall not exceed 10”.

Sidewalk Width. Minimum sidewalk width shall be 5. In areas where high
pedestrian traffic is anticipated by the City it may be necessary to install wider
sidewalks to allow for an adequate level of service.

Sidewalk Cross Slopes. The maximum cross slope for a sidewalk is 2%. This
includes where sidewalks cross driveways. The minimum cross slope is 1%.

Sidewalk Grade. All grades on a sidewalk shall meet the current Americans with
Disabilities Act standards.

Sidewalk Depth. Depth of sidewalk shall be 4” thick for detached sidewalk and 6”
thick for sidewalk attached to the back of curb and sidewalk within an approach or
driveway.

Sidewalk Surface. A sidewalk shall have an accessible vibration free route that is at
least 48” wide. The number of surface variations such as junction boxes, grates,
decorative pavers, etc. in the accessible vibration free route should be minimized. If
grates are present, the openings should run perpendicular to the traveled way with
less than a 1/2” opening with the traveled way.

Sidewalk Vertical Clearance. Sidewalks which go under a roadway or structure

shall have a minimum clearance of 8 from the top of the sidewalk to the lowest part
of the structure.
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8.5 Bicycle Paths

8.5.1

8.5.2

8.5.3

8.54

8.5.5

8.5.6

8.5.7

8.5.8

8.5.9

8.5.10

General. The current AASHTO Guide for the Development of Bicycle Facilities shall
be used as a design guide for the design of bicycle paths. A bicycle path, also
referred to as a shared use path, is defined as a bikeway physically separated from
motorized vehicular traffic by an open space or barrier and either within the highway
right-of-way or within an independent right-of-way. Bike paths may also be used by
pedestrians, skaters, wheelchair users, runners, and other non-motorized users.

Bicycle Path Width. A bicycle path should have a preferred minimum of a 10’-wide
unobstructed area of travel, which includes 2’ wide shoulders. Under special
circumstances the City Engineer may allow a narrower path.

Bicycle Path Shoulder. A bicycle path shall have shoulders on both sides, with a
minimum of 24” wide.

Bicycle Path Cross Slopes. The maximum cross slope for a bicycle path is 2%.
The minimum cross slope is 1%.

Bicycle Path Grade. All grades on a bicycle path shall meet the current Americans
with Disabilities Act standards.

Bicycle Path Vertical Clearance. Bicycle paths which go under a roadway or
structure shall have a minimum clearance of 8 from the top of the path to the lowest
part of the structure.

Bicycle Path Horizontal Clearance. Bicycle paths which pass through tunnels shall
have at least a 12’ horizontal clearance from wall to wall. The entrances and exits to
tunnel sections shall be as visually free of trees, shrubs, and other obstructions to
facilitate a wide field of view when exiting tunnels.

Bicycle Path Tunnel Lighting. Tunnel sections shall be lit according to current
AASHTO lighting guidelines. It is recommended that the ceilings in the tunnel are
painted white.

Bicycle Path Surfacing. As directed by the City Engineer.

Paved Bicycle Path Surface. A paved bicycle path shall have an accessible
vibration free route that is at least 48” wide. The number of surface variations such
as junction boxes, grates, decorative pavers, etc. in the accessible vibration free
route shall be minimized. If grates are present the openings should run perpendicular
to the traveled way, with less than a 1/2” opening with the traveled way. In tunnel
sections a non-slip surface shall be utilized such as brushed concrete or a
rubberized surface.
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8.6

Drainage

Drainage systems shall be designed in accordance with Chapter 11-Drainage Improvements.
Development plans, including the drainage report, shall be considered as part of the street
design and will be required for concurrent review with the street construction plans. Safe
conveyance of traffic is the major function of streets; the storm drainage function of the street
must therefore be designed to the limits set forth in Chapter 11-Drainage Improvements.

8.6.1

8.6.2

8.6.3

8.6.4

8.6.5

8.6.6

8.6.7

Curb and Gutter. Curb and gutter shall have a standard width of thirty inches with a
twenty-four-inch gutter pan and six-inch depth from top of curb to the flow line of the
gutter. Curb and gutter on roads under the jurisdiction of the SDDOT shall have
thirty-two inches wide.

Polyethylene Drainage Tubing. In all areas in which connections to storm sewer
infrastructure or existing drainage tubing are feasible and practical corrugated
polyethylene drainage tubing shall be installed along the curb and gutter. Drainage
tubing shall be installed at a depth of 42 inches when possible with positive drainage
maintained at all locations. Tubing shall be backfilled with washed natural rock a
minimum of 6” on each side and 12” above the of the outside of the tube. Drainage
fabric shall be used to wrap porous backfill and overlapped a minimum of 12” at the
seams. Porous backfill shall be monolithic with base course to promote drainage of
the subbase.

Valley Gutters. Valley gutters shall be constructed in accordance with the Standard
Plates on file with or as directed by the City of Crooks. Valley gutters are not
permitted across arterial streets and are discouraged across collector streets. Valley
gutters are not allowed on streets with storm sewer systems.

Inlets. Inlets shall be located to intercept the curb flow at the point curb flow capacity
is exceeded by the storm runoff. Refer to Chapter 11—Drainage Improvements for
curb capacity. Inlets shall also be installed to intercept cross pavement flows at
points of transition in superelevation. Due to the presence of curb ramps, inlets are
not allowed in the curb return, but will be located at the tangent points of the curb
returns. In general, inlets shall be placed on the upstream side of the intersection so
as to intercept the water before it reaches the pedestrian crosswalk.

Cross-slope. Except at intersections or where superelevation is required, streets, in
general, shall be level from top of curb to top of curb (or flowline to flowline) and shall
have a one and one-half (1.5) percent to three (3) percent crown as measured from
centerline to lip of gutter, or lip of median gutter to lip of outside curb on roadways
with medians. Where the crownpoint is not centered in the street, the crownpoint can
be no further out than the quarter point of the street.

Temporary Erosion Control. Temporary erosion control is required at the ends of
all roadways that are not completed due to project phasing, subdivision boundaries,
etc., in accordance with Chapter 12—Erosion Control and with the Subdivision
Regulations of the City of Crooks.

Sidewalk. Storm water from concentrated points of discharge shall not be allowed to
flow over sidewalks but shall drain to the roadway by use of storm sewers. Sidewalk
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8.7

8.71

8.7.2

8.7.3

8.7.4

8.7.5

8.7.6

8.7.7

chases will not be allowed unless specifically approved by the City of Crooks. If
permitted, sidewalk chase sections shall not be located within the driveway.

Horizontal Alignment

Horizontal Curves. Any angular break in horizontal alignment of more than two (2)
degrees shall require a horizontal curve. Refer to Table 8.1.

Curb Return Radius. Minimum curb return radius shall be as shown in Table 8.1.
Where truck traffic is significant, curb return radii shall be provided in accordance
with AASHTO standards.

Construction Signs and Barricades. Design and construction shall comply with the
requirements of the Manual on Uniform Traffic Control Devices, latest edition. Details
shall be shown on the construction drawings, and installation shall be provided by
the contractor and/or owner.

Superelevation. The use of superelevation is discouraged for all streets. However,
where superelevation is required for curves, horizontal curve radius and
superelevation shall be in accordance with the recommendations of the AASHTO
standards. Superelevation shall not be used on local roadways. All roadway designs
utilizing superelevation are subject to review and acceptance by the City of Crooks.

Spiral Curves. Spiral curves shall not be used on streets within the City (State
highways excluded) except upon written acceptance by the City of Crooks.

Cul-de-sacs. The following criteria shall be used for the horizontal geometry of cul-
de-sac turnarounds.

(1) Minimum property line radius: Residential 62.5 feet
Non-residential 65.0 feet

(2)  Minimum back of curb radius: Residential 50 feet
Non-residential 52.5 feet

(3) Maximum length of cul-de-sac 500.0 feet

measured along centerline, between
the radius point of the turnaround
and the R.O.W. line of the abutting street

Spacing of Direct and Indirect Access, Angle of Intersection, and Offsets

8.7.7.1 Spacing. Four-legged intersections will normally be spaced at least 300 feet

apart.

8.7.7.2 Angle of Intersection. Proposed streets and driveways must intersect one

another at 90° angles or as close to 90° as topography permits (no less than
80°).

8.7.7.3 Offsets. When “T” intersections are used, the center lines of the streets not in

alignment must normally be offset a minimum of 150 feet on local streets, and
300 feet on nonresidential local, and collector streets.
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8.7.8

8.8

8.8.1

8.8.2

8.8.3

Transition Length. If lanes are added, deleted, or adjusted, it will be necessary to
construct a transition section for the safe conveyance of traffic. The following
formula shall be applied to the taper or lane change necessary for this transition:

L=WS?/60
where:

L = Length of transition in feet
W = Width of offset in feet
S = Speed limit or 85th percentile speed

Vertical Alignment

Changing Grades. The use of grade breaks, in lieu of vertical curves, is not
encouraged. However, if a grade break is necessary and the algebraic difference in
grade does not exceed one tenth (0.01 ft/ft) of a percent, the grade break will be
permitted.

Vertical Curves. Design controls for vertical alignment must be in accordance with
AASHTO standards. When the algebraic difference in grade (A) is at or exceeds
one tenth (0.01 ft/ft) of a percent, a vertical curve is to be used. All vertical curves
shall be labeled, in the profile, with length of curve (L) and K (defined as L/A).

Intersections. The following criteria shall apply at intersections.

8.8.3.1 The grade of the “through” street shall take precedence at intersections. At
intersections of roadways with the same classification, the more important
roadway, as determined by the City of Crooks, shall have this precedence.

8.8.3.2 The elevation at the end of curb return on the through street is always set by
the grade of the through street in conjunction with normal pavement cross-
slope.

8.8.3.3 Carrying the crown of the side street into the through street is not permitted.

8.8.3.4 Dipping the flowline to the extent that the lip of the gutter is dipped is not
permitted, except as specified by Standard Plates concerning curb opening
inlets. Tipping an inlet for the benefit of drainage is not permitted.

8.8.3.5 A more detailed review shall be performed for arterial-arterial intersection to
maximize drivability.

8.8.3.6 Flowline profiles and pavement cross-slopes shall be shown through an
intersection until a normal cross-section is obtained. Elevations on a 15-foot
grid shall be shown on a plan view drawing. This information shall be
submitted using a scale of 1" = 20" horizontally and 1" = 2' vertically.

8.8.3.7 Parabolic or curved crowns are not allowed. In no case shall the pavement
cross-slope at intersections exceed the grade of the through street.
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8.8.3.8

8.8.4 Curb

The rate of change in pavement cross-slope, when warping side streets at
intersections, shall not exceed one (1) percent every twenty-five (25) feet
horizontally on a local roadway, one (1) percent every thirty-seven and one-
half (37.5) feet horizontally on a collector roadway, or one (1) percent every
fifty six and one-half (56.5) feet horizontally on arterial roadways.

Returns. Minimum fall around curb returns shall be one-half of one (0.5)

percent.

8.8.5 Connection with Existing Roadways

8.8.5.1

8.8.5.2

8.8.5.3

Existing grade(s) shall be shown for a sufficient distance to assure that
horizontal and vertical curve requirements are being or can be met with field
verified as-builts showing stations and elevations at twenty-five (25) foot
intervals. In the case of connection with an existing intersection, these as-
builts are to be shown within a one hundred (100) foot radius of the
intersection. This information shall be included in the plan and profile that
shows that proposed roadway. Limits and characteristics of the existing
improvement are the primary concern in the plan view. Such characteristics
include horizontal alignment, offset intersections, limits of the improvements,
etc.

Previously approved designs for the existing improvement are not an
acceptable means of establishing existing grades; however, they are to be
referenced on the construction plan where they occur.

The basis of the as-built elevations shall be the same as the design
elevations (both flowline or both top of curb, etc.) when possible.

8.9 Off-Site Design

The design grade, and existing ground at that design grade, of all roadways that dead end
due to project phasing, subdivision boundaries, etc., shall be continued, in the same plan and
profile as the proposed design, for at least three hundred (300) feet or to its intersection with
another roadway. This limit shall be extended to six hundred (600) feet when arterial
roadways are being designed.

8.10 Construction Traffic Control

8.10.1 Pedestrian Traffic

8.10.1.1

8.10.1.2

Every precaution shall be taken to ensure that construction work does not
interfere with the movement of pedestrian traffic, which shall be maintained
on the sidewalk at all times and flagmen provided for guidance as
necessary.

Where an excavation interrupts the continuity of the sidewalk, the Contractor
shall provide suitable bridge or deck facilities, to be supplemented by the
use of such proper devices and measures as prescribed in the Manual on
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8.10.1.3

8.10.1.4

8.10.1.5

8.10.1.6

Uniform Traffic Control Devices, latest edition, for the safe and uninterrupted
movement of pedestrian traffic. The edges or ends of the pedestrian bridge
or decking shall be beveled or chamfered to a thin edge to prevent tripping.

Temporary diversion walkways shall be hard surfaced and electric lighting
shall be provided and kept continuously burning during hours of darkness,
when required by the City of Crooks.

Unless otherwise authorized by the City of Crooks, pedestrians shall not be
channeled to walk on the traveled portion of a roadway.

Under certain conditions, it may be necessary to divert pedestrians to the
sidewalk on the opposite side of the street. Such crossings shall only be
made at intersections or marked pedestrian crossovers.

Facilities satisfactory to the City of Crooks shall be provided for pedestrians
crossing at corners, pedestrian crossovers, and public transportation stops.

8.10.2 Vehicular Traffic

8.10.2.1

8.10.2.2

8.10.2.3

8.10.2.4

8.10.2.5

Construction work zone traffic shall be controlled by signs, barricades,
detours, etc., which are designed and installed in accordance with the
Manual on Uniform Traffic Control Devices, latest edition. A traffic control
plan shall be submitted to and approved by the City of Crooks, or
designated agent, prior to start of any construction.

For construction of new facilities, traffic control should strive to keep the
motorist from entering the facility. The primary means to accomplish this
are by use of temporary barricades, located in advance of the construction
area and with appropriate signing. New construction shall not be opened to
traffic, and the construction traffic control removed, without the approval of
the City of Crooks.

The details of the traffic control plan must be shown on a map. For minor
projects or local roadways, a neat sketch of the roadways and the proposed
control devices will suffice. For major projects or major roadways, the traffic
control plan shall be superimposed on as-builts, construction plan drawings,
or other detailed map.

The Manual on Uniform Traffic Control Devices, latest edition, shall be the
basis upon which the traffic control plan is designed, in concert with proper,
prudent, and safe engineering practice. All necessary signing, striping,
coning, barricading, flagging, etc., shall be shown on the plan.

Any plan for traffic control during construction that indicates a complete
closure of an arterial or collector street must show detour routes and must
be approved by the City of Crooks. Requirements as to rerouting of traffic,
signing, time of closure, and length of closure will be determined on a case-
by-case basis. When a local street is to be closed to traffic, the City of
Crooks must be notified, preferably 24 hours in advance.
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8.10.2.6 Directional access on roadways may be restricted (minimum travel lane

width in construction area is ten [10] feet), but proper controls including
flagging must be indicated. Removal of on-street parking shall be
considered, and noted where applicable.

8.11 Pavement Thickness

Design of pavement thickness for collector and arterial streets and local streets in industrial
and commercial zoned areas shall be based on AASHTO Guide for Design of Pavement
Structures, latest edition. Pavement design shall be based on an inherent reliability of 75
percent. For traffic conditions where the equivalent 18 kip/single axle loading is less than
1,000,000, the low-volume road design method may be used. Recommendations and
subgrade properties developed by the Geotechnical Exploration Report shall be used in the
design of the pavement structure.

8.11.1

8.11.2

8.11.3

Arterial Streets must be designed for pavement thickness on an individual street-
by-street basis. Industrial Streets must be designed for pavement thickness on an
individual street-by-street basis; however, in no event may the pavement thickness
be less than that specified in Table 8.2. Local Residential Streets need not be
designed on an individual basis, but must meet the minimum pavement thickness
as set forth in Table 8.2.

Minimum compressive strength for Portland Cement concrete paving shall be 4000
psi at 28 days.

Traffic Data. Where traffic data is available, actual counts shall be used along with
projections of traffic growth in determining the pavement design. If traffic data is not
available, Table 8.3 may be used to provide data for the traffic design. Traffic data
for all arterial streets will be determined by the City of Crooks.
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Table 8.2
Minimum Pavement Thickness Requirements

Local Truck Routes
Residential Collector & Arterial
Streets Streets Streets
Portland Cement Concrete 6" 9" 9”
(Requires Aggregate Cushion)
Asphaltic Concrete 4" AC 5"AC 6" AC
with Aggregate Base 8" Aggregate 12" Aggregate 12” Aggregate
Table 8.3
Traffic Volumes
18-kip AASHTO
ADT No. of ESAL Traffic
Street Classification (2 way) Lots Traffic Level
Cul-de-sacs and Local
Residential 200 20-30 10,000-50,000 Low
Local, Local Multi-Family,
Or Commercial 300-700 60-140 50,000-300,000 Low
Local Industrial 200-700 400,000-600,000 Med
Collector 7,000 400,000-1,000,000 High

8.12 Rural Urban Street Standards

Rural urban streets, including local, collector, and arterials, shall conform to the current edition
of the AASHTO Policy on Geometric Design of Highway and Streets. Reference should be
made to the current edition of the AASHTO Roadside Design Guide where high fills, right-of-
way restrictions, watercourses, or other issues render a design where recoverable slopes are
not practical.

Rural urban street sections shall be discouraged and only allowed when approved by the City
of Crooks. Rural urban streets will only be considered when the location of the development
fits with the City master planning.

Where bicycle facilities are included as part of the design, reference should be made to the
current edition of the AASHTO Guide for the Development of Bicycle Facilities.
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8.13 Rural Subdivision Road Standards

8.13.1

8.13.2

8.13.3

8.134

8.13.5

8.13.6

8.13.7

8.13.8

8.13.9

Subdivisions outside of the City limits and within the extraterritorial platting
jurisdiction shall comply with these requirements.

Access shall be determined by street classification. Roadway serving the
subdivision must be hard surfaced as approved by the City of Crooks.

Driveways shall be hard surfaced and comply with Figure 5.3 of the
Engineering Design Standards.

Minimum width of the driving surface shall be 24 feet of and two-foot
shoulders. Ditches and driveways shall have a maximum side slope of 4:1.
Additional lanes may be required for higher traffic roadways as determined
by the City of Crooks.

If access to the subdivision is not on a paved road, the subdivision roads
may have a gravel driving surface. If access to the subdivision is paved
surface or planned for paved surfacing, or if the size of development
creates a significant traffic impact, the subdivision roads shall be paved.

Gravel roads shall have an initial 3-inch lift of gravel covering the road bed,
and a second lift of 3 inches of gravel within one year following the
completion of construction. Asphalt roads shall be constructed in
accordance with Table 8.2.

A plan and profile for construction to existing trunk sanitary sewer and its
extension upstream is required. Where trunk sewers cross roadways the
ultimate roadway grade shall be called out.

An access road agreement or other arrangements for maintenance of
detention ponds and/or BMP facilities shall be provided by association or
other perpetual contract.

Culverts in the street right-of-way shall comply with county requirements.
Flared end sections or slope concrete headwalls are required on all culverts
within the road right-of-way.

8.13.10 The size of culverts shall be determined by a drainage study for the entire

subdivision.

8.13.11 The City of Crooks will be responsible for accepting final street and drainage

plans. The owner will be responsible for coordination of road access and
approach permits with County, Township, and SDDOT officials.

8.13.12 Traffic control signs and street name signs shall be properly posted. Street

names shall be approved by the City of Crooks.

8.15 11/2022



Chapter 9 - Sanitary Sewers
Table of Contents

Section & Topic Page

9.1 GENERAL REQUIREMENTS .......coioiiiierreeessserssseesssesssseesssnssssssssssesssssssnssssnes 9.1
9.2 PRELIMINARY SUBMITTALS.......cooiicerrserersseerssssnessssnessssssessssnessssnsessssnesssnes 9.1
9.3 DETERMINATION OF FLOW. .......ooioiiiereesee e 9.2
9.4  FACILITY DESIGN.........ooiiieeceeeceeeseesseesssessseessss e s e e s s s sn s nn e sne s smn e s smnennn s 9.3
9.5 SANITARY SEWER EASEMENTS..........comieireer e s e e e s smne e 9.10

9.0 11/2022



9.1

9.1.1

9.1.2

9.2

Chapter 9

Sanitary Sewers

General Requirements

Design. The design for sanitary facilities shall be in conformance with the following.

. “Recommended Standards for Wastewater Facilities Great Lakes-Upper Mississippi

River Board of State Public Health and Environmental Managers.” 1997 Edition (Ten
State Standards) or most current version.

. Requirements and Standards of the South Dakota Department of Agriculture and

Natural Resources.

. City of Crooks Engineering Design Standards, Standard Specifications, and Standard

Plates.

. South Dakota State Plumbing Code.

. Uniform Plumbing Code of International Association of Plumbing and Mechanical

Officials.

. Conflict—In case of a conflict between the above design standards, the most

restrictive requirement shall apply.

Construction Standards. Construction standards shall conform to the most recent
version of the Standard Specifications and Standard Plates together with the latest
addenda or as directed by the City of Crooks.

Preliminary Submittals

A preliminary report and plan shall be reviewed and accepted by the City of
Crooks prior to preparation of final construction drawings. Acceptance of these
preliminary submittals shall constitute only a conceptual acceptance and shall not
be construed as acceptance of specific design details.

The plan shall be in accordance with Article 3: Preliminary Plan of the Subdivision
Ordinance of the most recent edition of the City of Crooks subdivision regulations.
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9.3 Determination of Flow

9.3.1

1.

Lateral Sewers

Discharge (Qa) Average Daily Flow
Equation 1: Area x Area Density x Unit Density x Rate = Average Daily Flow
Equation 2: Number of Units x Unit Density x Rate = Average Daily Flow.

Density for multiple dwelling units shall be not less than 2.5 persons/unit. Density
for single family dwelling units shall be not less than 3.5 persons per unit.

2. Discharge (Qr) Peak Lateral Sewer Flow

Average Daily Flow x 400%—Peak Lateral Sewer Flow

3. Design Density and Rate—(See Paragraph 9.3.5)

9.3.2

Trunk Sewers

1. Discharge (Qa) Average Daily Flow

Equation 1: Area x Area Density x Unit Density x Rate =
Average Daily Flow

Equation 2: Number of Units x Unit Density x Rate = Average
Daily Flow

2. Discharge (Qp) Peak Trunk Flow

Average Daily Flow x 250% = Peak Trunk Sewer Flow

3. Design Density and Rate—(See Paragraph 9.3.5)

9.3.3

9.3.4

Area. Gross area shall be used in determining design flows and shall include streets
and alleys but exclude parks, school grounds, and similar dedicated open space.

Special Design Densities. Special design densities shall be subject to approval by
the City of Crooks based on methodology provided by the design professional.
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9.3.5

Density Design Table

Land Use Area Density Unity Density Rate*
Low Density 6 units/acre 3 people/unit 100 gpcd
Residential

Med. Density 12 units/acre 2 people/unit 100 gpcd
Residential

High Density 25 units/acre 2 people/unit 100 gpcd
Residential

Office & Institutional Special Design Density—dependent on water use

Commercial Special Design Density—dependent on water use
Industrial Special Design Density—dependent on water use

*gpcd—qgallons per capita per day

9.4 Facility Design

9.4.1 Capacity of Pipe. The Manning Equation shall be used to determine pipe capacities.
The design Manning’s (n) for all Pipe Materials.
“n”=0.013
9.4.2 Velocity within Pipe

Min. at peak flow = 2 feet per second (fps)
Max. at peak flow = 14 feet per second (fps)

The following are the minimum slopes that shall be provided unless the City Engineer
allows an exception; however, slopes greater than these are desirable.

Pipe Size (in) Slope (%)
8 0.400
10 0.280
12 0.220
14 0.170
15 0.150
16 0.140
18 0.120
21 0.100
24 0.080

Gravity sanitary sewer pipe slopes entering manholes shall not exceed 9%.

943 Approved Pipe Materials. Refer to Standard Specifications or as directed by the

City of Crooks.
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9.4.4

9.4.5

9.4.6

9.4.7

9.4.8

Force Main Minimum and Maximum Velocity. The minimum force main velocity
shall be 2 feet per second.

Suction and discharging piping for lift stations shall be sized so that the maximum
velocities do not exceed 5 feet per second and 8 feet per second, respectively.

Dual force mains will be required if the initial force main velocities cannot meet the
minimum velocity standards or if odor problems are anticipated.

Size of Sewer Pipe. The minimum gravity sewer size for public or private sanitary
sewer collection systems shall be 8-inch diameter.

Depth of Sewer. Gravity sewers shall have a minimum depth of 7 feet to top of pipe
where practical. They shall be deep enough to serve all basements, designed with a
2 percent grade on building sewers (absolute minimum of 1 percent). They should be
well below the frost line at all points and lower than any water lines placed in the
same street. Insulation shall be required above the sanitary sewer where the
dimension from the finished grade elevation to the top of the pipe is 5 feet or less.
The maximum sanitary sewer depth to the invert at manholes shall be 15 feet.

Alignment of Sewers. Sewers shall be in a straight line between manholes. In
subdivisions where street layouts are such that a straight alignment is not practical,
sewers may be curved. All sanitary sewers on curved streets shall be located in the
center of the street. Where it is possible to maintain the centerline location on a
curved street (ex: road centerline radius of curvature less than 200 feet), the sanitary
sewer shall be located as close to the centerline as possible and at a distance of at
least 10 feet from the back of curb. The following table shows the minimum pipe
radius.

Pipe Size (in) Minimum Radius (ft)
8 200
10 250
12 300

The recommendation for 15-inch through 36-inch diameter sewer pipe is that the
angular deflection at the joint is a maximum of 1.5 degrees. This will produce an
offset in a 20-foot section of approximately 6.25 inches. The pipe manufacturer’'s
recommended minimum curvature shall not be exceeded.

Physical Requirements

9.4.8.1 Minimum Manhole Diameter. 48 inches when the influent or effluent piping is

less than 18 inches. Manholes are to have a minimum diameter of 60 inches
when either the influent or effluent pipes are 18 inches and greater. In all cases,
the manufacturer's recommended minimum spacing between pipes shall be
followed.

9.4.8.2 Maximum Manhole Spacing. The maximum distance between manholes shall be

400'.

9.4.8.3 Manhole Locations. Manholes shall be installed at the following locations:
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9.4.8.3.1

9.4.8.3.2

9.4.8.3.3

9.4.8.3.4

9.4.8.3.5

9.4.8.3.6

9.4.8.3.7

At the end of each sewer line. “Dead end” manholes on line segments shall
be extended beyond the midpoint of the last serviced lot.

At all changes in pipe size, grade, or alignment.
At all sewer pipe intersections.

Manholes located within the pavement at the end of cul-de-sacs shall be
located 5 to 10 feet from the back of curb and gutter.

All manholes located on trunk sewers or lines 10 inches and greater shall be
constructed with a corrosion-resistant liner.

Sanitary sewer lines ending at development phase boundaries that do not
terminate with a manhole shall be ended with a bell end section of pipe and
watertight plug. A 1-foot or less section of pipe with a glued-on cap inserted
into the bell end of the pipe will be allowable as a watertight plug. Couplings
will not be allowed for this type of connection unless there is a change in pipe
material. The sewer shall not be put in service until a manhole on the dead-
end line is installed.

Shall be placed outside the 100-year floodplain. Exceptions will require
approval from the City of Crooks and shall include placing the rim elevation a
minimum of 1-foot above the 100-year base flood elevation.

9.4.8.4 Minimum Manhole Drop

9.4.8.4.1

9.4.8.4.2

Same pipe size—0.10 feet

Change in pipe size—match 0.8 depth point of all lines as a minimum, and
match tops of pipes whenever possible.

9.4.8.5 Maximum Manhole Drop

9.4.8.5.1

The designer shall remove drop manholes of less than 4 feet by increasing
the pipe slope as long as velocity requirements are not exceeded. When the
drop is less than 1.5 feet, the manhole invert shall be constructed to form a
uniform slope from the incoming pipes to the outgoing pipe.

9.4.8.6 Manhole Covers. For approved types of manhole covers, refer to Standard
Specifications or as directed by the City of Crooks. If the possibility of surface
runoff cannot be avoided, a solid manhole cover, having an integral self-sealing
type gasket that can be bolted closed, must be used.

9.4.8.6.1

All manholes located outside dedicated street rights-of-way shall be designed
and constructed with a bolt-down type cover, having an integral self-sealing
type of gasket, and the manhole ring shall be bolted to the manhole cone
unless otherwise directed by the City of Crooks. Bolt-down type covers may
be required in other locations as directed by the City of Crooks. A note shall
be added to the construction plans indicating where the bolt-down covers are
required.
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9.4.8.6.2 Plastic/fiberglass type manhole markers shall be used in areas outside of the

dedicated street right-of-way, except for interstate areas, roadway right-of-
way areas, and areas designated by the City of Crooks. Steel delineator
posts and markers shall be used in interstate areas, roadway right-of-way
areas, and areas designated by the City of Crooks (see the supplemental
standard specifications and standard plates for types).

9.4.8.7 Access to Manholes. Manholes outside the street right-of-way shall be subject to

9.4.8.8

the acceptance of the City of Crooks. Manholes located outside of the street
rights-of-way must be located in areas which allow direct access by maintenance
vehicles. In parking areas, there shall be no parking within 10 feet of a manhole
rim.

Industrial Sewer Monitoring Facility. Any new building constructed or proposed
to be constructed in an industrially zoned area with a floor space of greater than
5,000 square feet, and with a water meter size of greater than 3/4 inch and
projected process wastewater flow greater than 5,000 gallons per day, or if
otherwise required by the City of Crooks, shall install a sewer monitoring facility
prior to final building inspection approval. The monitoring facility shall normally be
situated outside of the building on the user’s premises. If the industrial user’s
service line ties into an existing City manhole and such manhole allows for safe
sampling and isolation of the industrial user’'s discharge, the City of Crooks may
allow said manhole to serve as the industrial user's monitoring facility.

9.4.8.9 Crossings. Sanitary sewer crossings of storm sewers shall have no less than 6

9.4.8.10

9.4.9

9.4.9.1

inches of clearance. Special structural support and insulation will be required if
there is less than 18 inches clearance (see the Standard Plates for insulation
criteria or as directed by the City of Crooks). The minimum horizontal clearance
shall be 2 feet. Clearance refers to the distance from the outside of the sewer
pipe to the outside of the storm sewer pipe.

Sewer systems shall be designed to minimize the number of open channel
drainage crossings. Sanitary sewer crossings of open channel drainage features
shall be designed as nearly perpendicular as possible and shall be on a constant
grade. Special structural support and insulation will be required if less than 3 feet
of cover is provided within the stream bed.

Sanitary sewer crossings of other utilities shall be done in accordance with Ten
States Standards, South Dakota Department of Environmental and Natural
Resources, and City of Crooks Standard Specifications and Standard Plates.
Standard Plates. See Standard Specifications and Standard Plates for such
details as manholes, drop connections, risers, and other appurtenances. If these
are not available, details will be as directed by the City of Crooks.

Sewer Services

Connections to Manholes. Individual services may not be connected into
manholes.
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9.4.9.2 Regular Services

9.4.9.2.1

9.4.9.2.2

9.4.9.2.3

9.4.9.2.4

9.4.9.2.5

9.4.9.2.6

9.4.9.2.7

9.4.9.2.8

Each structure shall be served by a separate service line connected to a
public or private sanitary lateral sewer. The service should be perpendicular
to the lateral sewer line in the public right-of-way. Single-family attached
housing (twin homes, duplexes, etc.) will be required to have separate
services for each living unit. The service for each living unit shall not be
located under the property of the adjacent living unit.

Sewer services must meet all the requirements of the Standard Specifications
and Standard Plates or as directed by the City of Crooks.

All platted lots of a proposed subdivision are to front on and have a separate
sewer service to a public sanitary sewer main without crossing any adjacent
properties. Additional sewer services will be required for each additional
principal structure on a given lot.

Sewer services across one lot to provide service to an adjacent lot in a
proposed subdivision, may be approved, provided that all of the following
conditions are met:

9.4.9.2.41 Proposed subdivision does not exceed two lots.

9.4.9.2.4.2 A private utility easement 20 feet in width is provided across the
burdened lot (to be occupied by sewer service only).

9.4.9.24.3 The City of Crooks determines that a sewer main extension will
not be necessary to perpetuate the system and, in all likelihood,
no future development of abutting properties will benefit from a
main extension.

Minimum size of building sanitary sewer stub outs shall be 4-inch diameter.
All sanitary sewer services other than single-family residential units (example:
commercial, industrial, office, multifamily, etc.) shall be a minimum of 6-inch
diameter. No private lateral sewer shall be less than 6 inches in diameter;
however, 8-inch diameter sewers are recommended.

Service lines shall be designed with a 2 percent grade (absolute minimum of
1 percent upon approval of the City Engineer).

Whenever possible, the building sewer shall be brought to the building at an
elevation below the basement floor. In all buildings in which any building drain
is too low to permit gravity flow to the public sewer, sanitary wastewater
carried by the building drain shall be lifted by an approved means and
discharged to the building sewer at the owner’s expense.

Risers on service stub outs shall be provided for sewers greater than 12 feet
deep as measured at the main line sanitary sewer.
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9.4.9.2.9 Private sewer service clean-outs will not be allowed in the public right-of-way.
All clean-outs shall be protected with approved cover protection (see
Standard Plates).

9.4.9.3 Lateral Extension

9.4.9.3.1 The sanitary sewer collection system shall be considered “public,” if the
following conditions exist:

9.4.9.3.1.1 The sanitary sewer serves upstream properties outside of the
development.

9.4.9.3.1.2 Sanitary sewer services more than one lot.

9.4.9.3.2 The sanitary sewer collection system shall be considered “private” if the
following condition exists:

9.4.9.3.2.1 The sanitary sewer is extended to a single private lot to serve a
building(s) and/or dwelling unit(s), which are not platted separately
and/or are not separated by a two-hour fire wall (identified by the
International Building Code or City of Sioux Falls Ordinance).
Appropriate private sanitary sewer easements shall be placed over the
center line of the lateral or service extension meeting the width
requirement for public sanitary sewer lines.

9.4.9.3.3 Shared public and private utility easements will not be allowed.

9.4.9.3.4 Private maintenance agreements—refer to subdivision ordinance for private
maintenance agreements

9.4.10 Sewage Lift Stations. The Standard Specifications and Standard Details for sewage lift
stations shall be used for all stations unless a separate design is determined necessary
by the City of Crooks. Each pumping station shall be provided with a minimum of two
pumps, each having a capacity sufficient to pump the peak design flow. Submersible
pumps will not be allowed.

Temporary lift stations with reduced design requirements may be considered by the City
of Crooks where future trunk sewers are planned to eliminate the need for the station
within five years from the installation date of the lift station.

No sanitary sewage shall be allowed to be discharged into a newly constructed lift
station wet well until final completion is made and notification is made by the City
assuring operation responsibilities.

9.4.10.1 Specific Equipment Required. The sewage lift station shall be supplied
with, but not be limited to, the following specific items:

Flow Meter

Auto Dialer for Alarm Conditions

Secondary Power Supply — Engine Generator System
Automatic Power Switch for the Secondary Power Supply
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9.4.10.2

e Programmable Logic Controller to control and monitor the lift station
remotely and locally

e Man Lift for All Dry Well Type Stations Greater Than 20 Feet in Depth
(The depth shall be defined as the dimension from the top of the dry well
entrance tube to the floor of the dry well.)

e Variable Frequency Drive (VFD) for All Motors Greater Than 30
Horsepower—The requirement for VFDs may be deleted if it is
determined unnecessary by the City of Crooks.

Wet Well Design. The wet well design shall be coordinated with pump sizing in

order to avoid frequent on/off cycling of the pumps. To prevent septicity, inflow into the wet
well without pumping should not exceed approximately 30 minutes.

9.4.10.3

9.4.10.4

Cycle time is the total time between starts of an individual pump and can be
determined by comparing the volume between the “on” and “off” levels in the wet
well with the pump capacity. Cycle time is computed as follows:
Where:

CT = Cycle Time (minutes),

V = Wet Well Volume between On and Off Levels (gallons),

D = Rated Pump Capacity (gallons per minute), and

Q = Wet Well Inflow (gallons per minute),

CT =V/(D-Q) + V/IQ
With a given wet well volume and pumps of uniform pumping rate, minimum
cycle time will occur when the rate of inflow is equal to one-half of the discharge
rate of the individual pump under consideration and the formula for cycle time
simplifies to CT = 2V/Q = 4V/D. An effective wet well volume of at least 2.5 times

the discharge rate of the pump is required.

The operating volume of the wet well shall be designed to provide the following
maximum motor starting times at the design pumping rates.

Motor Size, hp Maximum Motor Starting Times
0-25 6 starts per hour
26 - 35 5 starts per hour
36 - 60 4 starts per hour

Pump Design. The operating speed of the pumps shall not exceed 1,800 rpm.
The test sphere minimum diameter shall be no less than 3 inches in diameter.
The minimum suction and discharge diameter shall be no less than 4 inches in
diameter.

Engine Generator Design. The engine generator shall be designed to operate
each pump simultaneously but start each pump separately. If more than two
pumps are used, the engine generator shall be designed to start the pumps
necessary for the firm pumping capacity of the station simultaneously. It shall be
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at the City of Crooks discretion to change the generator sizing requirements
when the size of the lift station warrants it. The engine generator system shall be
a four-cycle water-cooled type. The generator shall be supplied with an automatic
transfer switch. An enclosure for the automatic transfer switch shall be supplied
and sized large enough to contain the station on/off switches, compatible with the
City’s SCADA system, and other necessary controls. The generator shall be
supplied with all accessories, which make it a complete operating system.

9.4.10.5 Power Supply. The power supply shall be 240 volt, 60 Hz, 3 phase unless 480
volt power supply is required and/or available.

9.4.10.6 Lift Station Site Fencing. A fence may be required and constructed around the
lift station/generator sites. The City of Crooks shall determine if a fence is
required. The fence shall be as detailed and specified in the Standard Plates.

9.4.10.7 Access Road to the Lift Station. An access into the lift station will be required
and shall be shown on the construction drawings. The access road shall meet
minimum thickness and materials standards for streets. The surfacing used shall
be gravel or asphalt.

9.4.10.8 Site Landscaping. The Contractor shall maintain the grass areas by watering,
fertilizing, reseeding, mulching, and mowing until the grass has established a 2-
inch catch of grass. The Contractor shall immediately reseed and mulch areas
which show bare spots at no additional cost.

9.4.10.9 Odor Control. Odor control shall be provided at the lift station and/or the force
main discharge where it is determined to be a detectable problem or shown
through a design analysis. The design engineer shall perform an analysis
showing the modeled results of the odor control analysis. Odor control will be
required at the lift station and force main discharge point if it is found to be a
detectable problem in the analysis or in the field as determined by the City of
Crooks within the two-year warranty period.

9.5 Sanitary Sewer Easements

Sanitary sewer easements shall be obtained for all sanitary sewers located on private and
public property. Sanitary sewer easements shall have a minimum width of twenty (20) feet. In
addition, temporary easements may be required for construction.

Sanitary sewer easements shall be accessible for City maintenance vehicles to drive on to
maintain the sanitary sewer. All manholes shall be accessible to City maintenance vehicles. If
determined necessary by the City of Crooks, the area over the sanitary sewer shall be benched
to provide an access trail along the line and/or to the manholes.

The most current version of the sanitary sewer easement forms shall be used and obtained from
the City of Crooks.

The following Table 9.5 lists the minimum easement widths for sanitary sewer with a pipe
diameter of 30 inches or less. The minimum easement widths shall be used when preparing
plans. The easement shall be shown on the development engineering plans and construction
plans as dimensioned from the centerline of the pipe to the outside edge of the easement and
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labeled “Sanitary Sewer Easement.” The easement widths may be required to be wider
depending upon specific site conditions.

Table 9.5
Minimum Required Easement Width for Sanitary Sewer
(for 30-inch pipe and smaller)

Pipe Minimum Easement

Depth Width Required

(feet) (feet)
8 20
9 20
10 20
11 22
12 24
13 28
14 30
15 34
16 36
17 40
18 42
19 46
20 48
21 52
22 54
23 58
24 60
25 64
26 66
27 70
28 72
29 76
30 78
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Chapter 10

Water Mains

10.1 General

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

Design Standards. This chapter sets forth the design and technical criteria to be
used in the preparation of all water main plans. Where design information is not
provided herein, the most current edition of the following standards shall be used:

o Recommended Standards for Water Works, Great Lakes-Upper
Mississippi River Board of State and Provincial Public Health and
Environmental Manages (Ten State Standards).

e Requirements and Standards of the South Dakota Department of
Agriculture and Natural Resources.

e City of Crooks Engineering Design Standards, Standard Specifications,
and Standard Plates.

e American Water Works Association Standards.

e South Dakota Plumbing Code.

e Uniform Plumbing Code.

e International Fire Code and referenced NFPA Standards.

Material Specifications. Material specifications are as specified in the Standard
Specifications or as directed by the City of Crooks. However, ductile iron pipe is
required to be used in all sites known to have soil contaminated by volatile organic
compounds such as fuel and petroleum products or as directed by the City of
Crooks. Piping installed in sites known to have soil contaminated by volatile organic
compounds shall be furnished with joint gaskets that are resistant to such
contamination. All ductile iron pipe and fittings shall be encased in polyethylene
regardless of soil conditions.

Construction Standards. Construction standards shall be the most recent revision
of the Standard Specifications and Standard Plates together with the latest addenda
or as directed by the City of Crooks. All details, materials, and water appurtenances
shall conform to these standards.

Where a conflict occurs between the above standards, the most restrictive
requirement shall apply.

An average daily water flow rate of 1,500 gallons per minute with a residual
pressure of 20 psi at the at the most remote hydrant shall be maintained for all
residential developments. Multifamily, commercial, and industrial developments
shall be designed according to acceptable methods to determine their water flow
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demands. The Insurance Services Office (ISO) fire flow guidelines may be used to
determine demand.

10.2 Water Mains

10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

10.2.6

Minimum size water main shall be six inches in diameter.

Minimum depth of cover, as measured from the top of the pipe to the finished surface
elevation, shall be six (6) feet. Where an adjustment is required in order to pass
under another utility, the length of the deeper main shall be kept to a minimum, and
bends shall be used to achieve the desired offset. The existing main may be lowered
in place, if this method is practical and acceptable to be City of Crooks.

Water mains shall be at least 20 feet away from buildings and under paved areas
whenever possible. Water mains under enclosed walkways and tunnels shall be
encased. Water mains will not be allowed under buildings.

Disinfection, bacteriological, and hydrostatic tests shall be required in accordance
with the requirements of the Standard Specifications or as directed by the City of
Crooks.

Water mains shall be located so as to best conform to the layout of the existing
facilities. In streets where no pattern has been established, mains shall generally be
located 10 feet to the north or west of the center line, or as noted in Chapter 4of the
City of Crooks Engineering Design Standards for Public Improvements — Utility
Location and City Utility Easements.

A minimum horizontal separation of 10 feet shall be provided when measured edge
to edge between water mains and sanitary and storm sewers as required in the Ten
States Standards.

Water mains crossing sanitary or storm sewers shall be laid to provide a minimum
vertical distance of 18 inches when measured edge to edge. This shall be the case
where the water main is either above or below the sewer with preference to the water
main located above the sewer.

When it is impossible to obtain the minimum specified separation distances, the City
of Crooks must specifically approve any deviations. Such deviations may allow for
installation of the water main closer to a sewer, provided that the water main is laid in
a separate trench or on an undisturbed earth shelf located on one side of the sewer
at which there is 18 inches above the top of the gravity sewer. In addition, the sewer
pipe shall meet water main standards. The pipe shall be at least 20 feet in length,
and the length of water pipe is located so both joints are as far as possible from the
sewer main.
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10.2.7

Water mains constructed under drainage structures or drainage mains shall be
installed using the following guidelines:

¢ If a transmission main shall pass under culverts, drainage pipe, or closer than
10 feet from a drainage structure, water main shall be constructed with a
steel encasement. Encasement shall end 10 feet from the outside edge of the
drainage structure.

¢ If a transmission main is routed around a drainage structure, the water main
system shall be installed 15 feet away (either upstream or downstream) from
the outside edge of the structure.

e On all water mains, valves must be provided on each side of the drainage
channel or creek to the maximum extent practicable; the means to provide for
future access to water for development must be provided if the water main is
taken off line.

e If a distribution or service main shall pass under drainage structures or
drainage mains 24 inches and larger, with 2 feet or less in clearance, the
water main shall be constructed with a steel encasement. Encasement shall
end 10-feet from the outside edge of the drainage structure.

10.3 Valves

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

10.3.6

10.3.7

10.3.8

All valve operation on the existing water distribution system shall only be by a City of
Crooks employee.

In general, valves on cross connecting mains shall be located so that no single break
requires more than 1,000 feet to be out of service. Valves shall be arranged so that
any section can be isolated by closing not more than four valves, with a maximum of
30 residential lots out of service.

Valves shall be located such that they will not be in the sidewalk line or in driveways.
All valves shall be installed with valve boxes.

Valves shall be placed on all dead-end mains for future extension, unless no
services are planned and re-chlorination can be completed without interruption of
water service.

All shut-off valves and curb stop valves shall be installed at least 20 feet away from
structure(s). If the domestic service comes off of the fire line, both lines must have a

shut off valve after they separate.

Valves, 12 inches in diameter and greater, shall be installed with two restrainer
devises per valve.

Air Release valves shall be installed at the high points on water mains 12 inches or
larger.
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10.4 Fire Hydrants

10.4.1

10.4.2

Fire flow requirements for buildings or portions of buildings and facilities shall be
determined by methods approved by the City of Crooks and Crooks Fire Department.

For arterial streets, fire hydrants shall be staggered on both sides of the street such
that they are spaced at not more than 500 feet along the centerline of the street. Fire
hydrants on each street side shall be spaced at not more than 1000 feet measured
along the centerline of the street.

For collector and local streets, fire hydrants shall be spaced at not more than 500
feet along the centerline of the street.

Fire hydrants shall be spaced such that they will not be more than 300 feet from the
farthest corner of any proposed building.

Private fire hydrants shall be provided to meet the fire code when distance to the
nearest hydrant is greater than those prescribed by the fire code.

Spacing of hydrants around multiple family, commercial, or manufacturing
establishments shall be considered as individual cases and shall be determined by
consultation with the City of Crooks Fire Department and City.

10.4.2.1Private fire hydrant systems—Where a portion of the facility or building hereafter

10.4.3

10.4.4

10.4.5

constructed or moved into or with the jurisdiction is more than 400 feet from a
hydrant on a fire apparatus access road, as measured by an approved route
around the exterior of the facility or building, on-site fire hydrants and mains shall
be provided where required by the City of Crooks Fire Department and City.

Fire hydrants shall be located on the road right-of-way 3 feet from the back of curb
for sidewalk adjacent to boulevards and on a lot line whenever possible. Fire
hydrants installed within curbside sidewalk shall be located 2 feet behind the back of
curb and on a lot line whenever possible.

A minimum of three (3)-foot clear space shall be maintained around the
circumference (outside) of fire hydrants, except as otherwise required or approved by
the fire code official. This requirement pertains to posts, fences, vehicles, vegetative
growth, trash, storage, mailboxes, and other materials or things shall not be placed
or kept near fire hydrants in a manner that would prevent such fire hydrants from
being immediately discernible and/or usable.

A minimum of 15-foot clear space shall be maintained around the circumference
(outside) of the fire hydrants as it pertains to light, electric, or traffic light poles.

Fire hydrants shall be installed on the end of all dead-end mains. If the main

terminates in a cul-de-sac, the fire hydrant shall be installed to meet clear space
requirements as outlined in this Engineering Design Standard.
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10.4.6 When fire hydrants are located outside City ROW and are subject to impact by motor
vehicles, guard posts, curb and gutter or other approved means shall be provided for
hydrant protection.

10.4.7 Flushing hydrants installed for testing purposes shall be removed once testing has
been completed. If the flushing hydrants will remain in place for the duration of a
winter season, they shall be installed behind the proposed curb and gutter.

10.4.8 Fire hydrant(s) shall be installed not more than 100 feet from fire department
connection(s) serving any buildings equipped with a standpipe system.

10.4.9 Finish grades for all hydrants shall be shown on the plans.

10.4.10 Fire hydrants shall be located not less than 40 feet from structures. Private fire
hydrants on private water systems shall be located a minimum of 15 feet from
structures.

10.4.11  For commercial construction, fire hydrants shall be located at least 25 feet from
the exterior wall of any masonry building and at least 50 feet from any exterior wall of
frame or equivalent construction, including brick and stone veneer.

10.5 Fire Service Lines

10.5.1 Fire service mains and appurtenances shall be installed in accordance with current
edition of NFPA 24. Fire flow requirements for buildings or portions of buildings and
facilities shall be determined by methods approved by the Crooks Fire Department or
the City of Crooks.

Private fire hydrant systems shall be maintained in an operative condition at all
times and shall be repaired where defective. Additions, repairs, alterations, and
servicing shall comply with approved standards.

Private fire service mains and hydrants shall be periodically inspected, tested, and
maintained in accordance with the current edition of NFPA 25 at the following
intervals:

1. Private fire hydrants (all types): Inspection annually and after each operation;
flow test and maintenance annually.

2. Fire service main piping: Inspection of exposed, annually; flow test every five
years.

10.5.2 Fire lines shall be a minimum of six (6) inches in diameter. For mains that do not
supply fire hydrants, sizes smaller than six inches shall be allowed subject to the
following restrictions:

1. The main supplies only automatic sprinkler systems, open sprinkler systems,
water spray fixed systems, foam systems, or Class Il standpipe systems.

2. Hydraulic calculations show that the main will supply the total demand at the
appropriate pressure.
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10.5.3

10.5.4

10.5.5

10.5.6

10.5.7

10.5.8

Combination fire service line and domestic service line may be installed for
apartment buildings with 6 units up to, and including, 15 units. Design calculations
and documentation shall be submitted to the City of Crooks for usage and sizing
approval.

Domestic service lines and fire service lines shall be separate lines from the property
line to the structure. The only exception is combination fire service line and domestic
service lines as outlined in 10.5.3.

An indicator valve is required on all dedicated fire service lines as dictated by the fire
code. Post Indicator Valve (PIV) or Wall Indicator Valve (WIV) must be specified for
approval.

Domestic service lines may be connected to the fire service main sized 6 inches or
greater. Domestic service lines shall be tapped on the water main side of the PIV
valve or at the property line if a WIV is proposed.

Shut-off valves for the domestic service shall be installed at the property line or as
approved by the City of Crooks.

A minimum of 40-foot spacing is required of a PIV from structure(s), unless otherwise
approved by the City of Crooks.

10.6 Domestic Services Lines

10.6.1

10.6.2

10.6.3

10.6.4

10.6.5

10.6.6

All platted lots are to front on and have a separate water service to a water main. No
water service system shall be located in a lot other than the lot that is the site of the
premise being served.

A minimum of 10-foot spacing is required of a service line from any structure(s).

Service lines shall be constructed to the property line as a part of the street
construction project if the service line size is known. When the property develops,
permanent service disconnection at the main will be required for services not utilized.

All service lines installed for future connection shall be marked by a steel fence post
or an approved marker. The steel fence post should be painted blue on the top 1-foot
portion of the marker. The marker should be placed near the curb stop or at the
termination point of the service stub-in. The service line marker shall remain in place
and be maintained by the property owner until the service line is extended into the
property to serve a house, building, or other structure. The property owner will be
responsible for replacing damaged markers.

Minimum size water service piping shall be 1 inch in diameter. Service sizes shall be
detailed within the Construction Drawings.

The criteria for sizing service piping for single-family residential homes from the City
main to the curb stop or shutoff valve shall be:

o Those dwellings that have a plumbing fixture load which requires a demand
of 40 Fixture Units (FU) or less are allowed to be sized with a minimum 1-
inch service.
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10.6.7

10.6.8

o Those dwellings that have a plumbing fixture load which require a demand of
greater than 40 FU shall be sized with a minimum 1 1/4-inch service.

Reference Appendix A of the most current edition of the Uniform Plumbing
Code for FU allocations to various fixture demands.

If newly developing separate platted properties are replatted to a single unit, any
additional water services that were previously installed shall be removed to the
corporation stop on the City main at the expense of the owner provided the final lift of
asphalt or final surfacing has not been installed.

Perpendicular service line connections to existing mains shall be by means of a
saddle and corporation valve.

10.7 Manufactured Home Parks

10.7.1

10.7.2

New manufactured home parks will be allowed to have individually metered services
if the distribution system within the park is built to meet the City of Crooks Standards.
Maintenance and access easements granted to the City of Crooks for the water main
and the service lines to the curb stop are also required.

If individually metered homes are not desired, a metering structure is required for
each water main entrance into the park. If a metering structure is used, the
distribution system within the park will be considered private and will not be
maintained by the City of Crooks.

10.8 Meters

10.8.1

10.8.2

Water meters will be furnished by the City of Crooks and shall be installed by the
user under the supervision of the City of Crooks. The user will be required to pay a
service charge on the meter equal to the cost of the meter to the department.
Ownership of the meter will remain with the City of Crooks.

Master meters for main line metering of industrial and commercial complexes shall
be subject to the approval of the City of Crooks. Authorization must be obtained from
the City of Crooks to allow the use of a master meter in lieu of individual meters.
Metering systems shall be reviewed on an individual basis and shall include such
auxiliary equipment as deemed necessary by the City of Crooks. The meter shall be
installed in an approved vault or an approved heated and ventilated above-grade
enclosure. Below-ground vaults and enclosures for meters must be approved by the
City of Crooks prior to installation.
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10.9 Cross-Connection Control and Backflow Prevention

10.9.1 The City of Crooks potable water system shall be protected from all cross
connections by a backflow prevention assembly in accordance with the South
Dakota Plumbing Code and approved by the City of Crooks.

10.10 Lawn Irrigation Systems

10.10.1  Irrigation heads shall be located and maintained so as not to spray over or onto
any impervious surface.

10.10.2 New lawn irrigation systems shall be installed with rain sensors that automatically
shut off the system after one-quarter (1/4) inch of rainfall has occurred.
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CHAPTER 11

Drainage Improvements

11.1 Requirements for Storm Drainage Plans

1111 General - The following criteria shall be utilized in the analysis of the drainage
system.

Runoff analysis shall be based upon proposed land use and shall take into consideration all
contributing runoff from areas outside of the study areas.

The analysis of storm runoff from existing developed areas lying outside of the study area shall
be based upon present land use and topographic features.

All undeveloped land lying outside of the study area shall be considered as fully developed
based upon the Crooks Comprehensive Plan. Whenever the future land use of a specific
undeveloped area cannot be accurately predicted, the average runoff coefficient to be used in
said area shall not be less than 0.50 for the Rational Method runoff coefficient or an approved
equivalent value for any other method, Table 11.1 (Appendix).

The probable future flow pattern in undeveloped areas shall be based on existing natural
topographic features (existing slopes, drainageways, etc.).

Average land slopes in both developed and undeveloped areas may be used in computing
runoff. However, for areas in which drainage patterns and slopes are established, actual slopes
and patterns shall be utilized.

Flows and velocities which may occur at a design point when the upstream area is fully
developed shall be considered. Drainage facilities shall be designed to assure flows and
velocities will not cause erosion damage.

The primary use of streets shall be for the conveyance of traffic. The computed amount of runoff
in streets shall not exceed the requirements set forth in these Design Standards.

The use of on-site detention, detention within the development or detention in a drainage basin
of which the development is part may be required. See the Subdivision Ordinances regarding
drainageways and detention pond right-of-way dedication.

The changing of natural drainageway locations will not be approved unless such change is
shown to protect against unreasonable hazard and liability, substantiated by thorough analysis.

The planning and design of drainage systems shall be such that problems are not transferred
from one location to another. Outfall points shall be designed in such a manner that will not
create flooding hazards.

Localized flooding information shall include the area inundated by the major storm runoff.

The flow routing for both the minor and major storm runoff shall be as directed by the City of
Crooks. Drainage easements will be required and shall be designated on all drainage drawings
and subdivision plats.
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Approval will not be made for any proposed building or construction of any type of structure
including retaining walls, fences, etc., or the placement of any type of fill material, which will
encroach on any utility or drainage easement or which will impair surface or subsurface
drainage from surrounding areas.

11.1.2 Minor and Major Design Storms

11.1.21

11.1.2.2

11.1.2.3

Urban areas generally have two separate and distinct drainage systems. One is
the minor system corresponding to the minor (or ordinary) storm recurring at
regular intervals. The other is the major system corresponding to the major (or
extraordinary storm) which has a one percent probability of occurring in any one
year, called the 100-year storm event. Since the effects and routing of storm
waters for the major storm may not be the same for the minor storm, all storm
drainage plans submitted for approval shall be submitted in detail identifying the
effects of both the minor storm and the major storm.

Minor Storm Provisions. The minor storm drainage system shall be designed
to provide protection against regularly recurring damage, to reduce street
maintenance costs, to provide an orderly urban drainage system and to provide
convenience to the urban residents. Storm sewer systems consisting of
underground piping, natural drainageways, and other required appurtenances
shall be considered as part of the minor storm drainage system.

Major Storm Provisions. The major storm drainage system shall be designed
to prevent major property damage or loss of life. The effects of the major storm
on the minor drainage system shall be noted. The route of the major storm shall
be noted to assure an outlet to a designated major drainageway is available.

11.1.3 Design Storm Calculations

11.1.31

11.1.3.2

11.1.3.3

Introduction. Presented in this section are the criteria and methodology for
determining the storm runoff design peaks and volumes to be used in the City of
Crooks for the preparation of storm drainage studies, plans, and facility design.

Design Frequencies. The residential and commercial design storm return
frequency shall not be less than 5 years for the minor storm and 100 years for
the major storm. The industrial design return frequency shall not be less than 5
years for the minor storm and 100 years for the major storm. 2-year minor storm
event design may be considered on a case by base basis with City of Crooks
approval.

Design Rainfall. The design intensity-duration-frequency rainfall data to be
used for the Crooks area was obtained from the National Weather Bureau. The
intensity-duration-frequency chart in Figure 11.1A (Appendix) for storm
durations of less than one hour and the intensity-duration-frequency chart in
Figure 11.1B (Appendix) for storm durations of greater than one hour are
presented for computations of rainfall intensities.
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11.1.3.4 Rational Method. The Rational Method may be used in both the minor and

11.1.3.4

major storm runoff computations for basins that are not complex and generally
have less than 100 acres.

The Rational Method is based upon the following formula:
Q=CIA (Equation 1)

Where:

Q = Peak Discharge (cfs),

C = Runoff Coefficient (refer to Table 1.1),
| = Rainfall Intensity (inches/hour), and

A = Drainage Area (acres).

When using the Rational formula, an assumption is made that the maximum rate
of flow is produced by a constant rainfall which is maintained for a time equal to
the period of concentration of flow at the point under consideration. Theoretically,
this is the time of concentration, which is the time required for the surface runoff
from the most remote part of the drainage basin to reach the point being
considered.

However, in practice, the concentration time, T, is an empirical value that results
in acceptable peak flow estimates.

For basins that are larger than 100 acres, and for smaller basins that are
complex, it is recommended that the design storm runoff be analyzed by other
methods approved by the City.

Time of Concentration and Travel Time

As discussed in this Section, Tc, the time of concentration, is the time it requires
for runoff to travel from the hydraulically most distant point of the watershed to
the point of interest within the watershed.

Travel time is the time it takes water to travel from one location to another in a
watershed.

In the application of the Rational Method, the time of concentration must be
estimated so that the average rainfall rate of a corresponding duration can be
determined from the intensity-duration-frequency chart in Figure 11.1A
(Appendix) for storm durations of less than one hour and the intensity-duration-
frequency curves shown in Figure 11.1B (Appendix) for storm durations greater
than one hour.

Water travels across a watershed as sheet flow, shallow concentrated flow, open
channel flow, or some combination of these. The type that occurs is a function of
the conveyance system and is best determined by field inspection. The minimum
time of concentration shall be 15 minutes.
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11.1.3.5

11.1.3.6

11.1.3.7

Sheet Flow

Sheet flow is flow over plane surfaces. It usually occurs in the headwater of
streams. With sheet flow, the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of raindrop impact; drag over the
plane surface; obstacles such as litter, crop ridges, and rocks; and erosion and
transportation of sediment. These n values are for very shallow flow depths of
about 0.1 foot or so. Table 11.2 (Appendix) provides Manning’s n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning’s kinematic solution (Overton
and Meadows 1976) to compute T

'I;;;)(()).SO()O?4 (nL)28 (Equation 2)

Where:

Ti= travel time (hr),

n = Manning'’s roughness coefficient, Table 11.2 (Appendix),

L = flow length (ft),

P2 = Two-year, 24-hour rainfall (in) = 2.7 inch for our area, and
s = slope of hydraulic grade line (land slope, ft/ft).

This simplified form of the Manning’s kinematic solution is based on the following:
(1) shallow steady uniform flow, (2) constant intensity of rainfall excess (that part
of a rain available for runoff), (3) rainfall duration of 24 hours, and (4) minor effect
of infiltration on travel time.

Limitations

¢ Manning’s kinematic solution should not be used for sheet flow longer than
300 feet. Equation 2 was developed for use with the four standard rainfall
intensity-duration relationships.

e South Dakota is a Type Il intensity-duration relationship, as defined by the
Soil Conservation Service (SCS).

e In watersheds with storm sewers, carefully identify the appropriate hydraulic
flow path to estimate T.. Storm sewers generally handle only a small portion
of a large event. The rest of the peak flow travels by streets, lawns, and so
on, to the outlet. Consult a standard hydraulics textbook to determine
average velocity in pipes for either pressure or no pressure flow.

e The minimum T; used in Technical Release-55 (TR-55) Urban Hydrology for
Small Watersheds is 0.1 hr (6 minutes).

Shallow Concentrated Flow
After a maximum of 300 feet, sheet flow usually becomes shallow concentrated

flow. The average velocity for this flow can be determined from Figure 11.2
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11.1.3.8

11.1.3.9

(Appendix) in which average velocity is a function of watercourse slope and type
of channel. Tillage can affect the direction of shallow concentrated flow.

After determining average velocity from Figure 11.2 (Appendix), use the following
equation to estimate travel time for the shallow concentrated flow segment:

Te= L (Equation 3)
3600 V

Where:

Tt = travel time (hr),

L = flow length (ft),

V = average velocity (ft./sec.), and

3600 = conversion factor from seconds to hours.

Open Channel Flow

Open channels are assumed to begin where surveyed cross section information
has been obtained, where channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United States Geological Survey
(USGS) quadrangle sheets. Manning’s equation or water surface profile
information can be used to estimate average flow velocity. Average flow velocity
is usually determined for bank-full elevation.

Manning’s equation is:

V =1.49r2/3s1/2 (Equation 4)
n

Where:

V = average velocity (ft/s),

r = hydraulic radius (ft) and is equal to a/pw,

a = cross sectional flow area (ft2),

pw = wetted perimeter (ft),

s = slope of the hydraulic grade line (channel slope, ft/ft), and
n = Manning'’s roughness coefficient for open channel flow.

Manning’s n values for open channel flow can be obtained from standard
hydraulic textbooks. After average velocity is computed using Equation 4, Tt for
the channel segment can be estimated using Equation 3, page 11.6.

Rainfall Intensity (1)

The intensity (1), is the average rainfall rate in inches per hour for the period of
maximum rainfall of a given frequency having a duration equal to the time of
concentration. After the design storm frequency has been selected, the rainfall
intensity shall be obtained from the intensity-duration-frequency chart in Figure
11.1A (Appendix) for storm durations less than one hour and the intensity-
duration-frequency curves in Figure 11.1B (Appendix) for storm durations greater
than one hour using the time of concentrations as calculated above.
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11.1.3.10

11.1.4

11.1.5

11.1.51

Runoff Coefficient (C)

The runoff coefficient (C) represents the integrated effects of infiltration,
evaporation, retention, flow routing, and interception, all of which effect the time
distribution and peak rate of runoff. Table 11.1 (Appendix) presents the
recommended values of C for the various recurrence frequency storms. The
values are presented for different surface characteristics as well as for different
aggregate land uses. The coefficient for various surface areas can be used to
develop a composite value for a different land use.

Concept Drainage Plan

The Concept Drainage Plan shall be submitted as part of the Development
Sketch Plan.

The purpose of the Concept Drainage Plan is to identify any proposed drainage
concerns regarding the development. Approximate flow paths and existing
conditions will be provided. The Concept Drainage Plan will provide information
as directed by the City of Crooks.

Developers Preliminary Drainage and Grading Plan
The developer shall submit a drainage plan for the drainage basin(s) of which the

development is included. Scales as small as 1 inch equals 500 may be used to
show the entire development.

11.1.5.2 The following information shall be included in the submittal:

11.1.5.2.1 A route outlet map will be required. This map shall show how the drainage

from the proposed development will be transmitted to the nearest major
drainageway. The map shall show any existing structure(s) which may limit
the flow en route to the major drainageway. The route outlet map shall show
the drainage area upstream of the proposed development and the estimate
of flow under current conditions presently draining onto and through the
development.

11.1.5.2.2 Data for minor and major storm flows within the proposed development for

all drainage basins and sub-basins.

11.1.5.2.3 Identification of drainage problems with proposed solutions to deal with the

problems within the development.

11.1.5.2.4 Identification of downstream and upstream facilities as shown on the route

outlet map.

11.1.5.2.5 Locations and size of proposed detention ponds within the development

shall be identified.

11.1.5.2.6 General locations and size of potential wetlands shall be identified. Include

copies of all correspondence with the U.S. Army Corps of Engineers
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requesting wetland determinations and any responses. All mitigated
wetlands are to be noted.

11.1.5.2.7 Any and all existing 100-year floodplains must be identified, as shown by

FEMA maps.

11.1.5.2.8 Existing contours.

11.1.5.2.9 Location and size of existing open channels, bridges, culverts, storm sewers

and ponding areas, within the development.

11.1.5.2.10 Location of streets.

11.1.5.2.11 |dentification of all drainage basins tributary to the development.

11.1.5.2.12 Drainage patterns within the proposed development.

11.1.5.2.13 Provide adequate information as to the effect of the drainage pattern on

adjacent property. Provide survey data as required for adequate
information. ldentify the storm water path to the major drain way.

11.1.6 Development Engineering Final Drainage Plan

11.1.6.1 The Final Drainage Plan shall be a detailed plan of the proposed development
phase, as defined per Subdivision Ordinance. It shall include detailed data for all
runoff within the proposed development phase, and detailed data for the design of
all drainage structures within the development phase.

11.1.6.2 Drawings and data (actual calculations may be required with submittal) comprising
of the Final Drainage Plan shall comply with Chapter 2—Submittal Procedures,
and shall include, but not be limited to the following information. Scale will be 1
inch equals 100 feet maximum.

11.1.6.2.1

11.1.6.2.2

11.1.6.2.3

11.1.6.2.4

11.1.6.2.5

11.1.6.2.6

11.1.6.2.7

Proposed contours, and arrows indicating drainage paths.

Location and elevations of Bench Marks.

Property lines.

Streets, names and grades.

Existing drainage facilities and structures, including existing roadside ditches,
drainage ways, gutter flow directions, culverts, etc. All pertinent information
such as size, shape, slope, location, etc., shall also be included to facilitate
review and approval of drainage plans. Flow areas will be delineated.
Proposed storm sewers and open drainage ways, easement and right-of-way
requirements, including proposed inlets, manholes, and culverts. General

notes concerning erosion control and energy dissipation shall be provided.

Proposed outfall point for runoff from the development phase.
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11.1.6.2.8 Routing and accumulative flows at various critical points for the minor and
major storm runoff.

11.1.6.2.9 100-year flood level in all streets in which the curb is overtopped during the
100-year storm for sump condition or other critical points.

11.1.6.2.10 Identify 100-year flood elevations for major and lateral drainageways.
11.1.6.2.11  Inlet flow data.
11.1.6.212 Pipe flow data.

11.1.6.2.13  All flood plains, identified by FEMA maps, within the proposed development
phase.

11.1.6.2.14 Location and size of potential wetlands.

11.1.6.2.14.1 Provide copies of all correspondence with state and federal agencies
related to the potential impact to wetlands or other cultural resources. This includes:

11.1.6.21411 Wetland determination for the US Army Corps of Engineers
11.1.6.2.14.1.2 Wetland mitigation plan — if required

11.1.6.2.15 Any restriction covenants that would prevent the City of Crooks from
performing maintenance activities such as excavating within the wetlands.

11.1.6.2.16  Hydrological data for each drainage area.
11.1.6.2.16.1 Areas
11.1.6.2.16.2 Watershed lengths, elevations, time of concentration
11.1.6.2.16.3 Rainfall intensity
11.1.6.2.16.4 Runoff coefficients

11.1.6.2.16.5 Projected land uses and existing physical features of areas
contributing runoff

11.1.6.2.16.6 Storm duration
11.1.6.2.16.7 Runoff (Q) (Note: This list of criteria assumes use of Rational
Formula. If a different method is used, all relevant factors are to be
enumerated.)
11.1.6.3  Major drainageways
11.1.6.3.1 Alignment
11.1.6.3.2 Existing and proposed profiles

11.1.6.3.3 “n” values (Manning)
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11.1.6.3.4 Velocities

11.1.6.3.5 Soils analysis with a discussion of the proposed channel erosion potential

11.1.6.3.6 Shear stress.

11.1.6.4

Design recommendations

11.1.6.4.1 Dikes

11.1.6.4.2 Filling low areas

11.1.6.4.3 Provision of easements

11.1.6.4.4 Recommendations against building in certain areas

11.1.6.4.5 Provisions for onsite retention and detention

11.1.6.4.6 Other as appropriate for conditions

11.1.7

11.1.8

Existing Floodplain Map—Revisions

All submittals for floodplain revision must be reviewed and approved by FEMA or
their authorized agent. The City of Crooks will not take responsibility for time,
scheduling, or cost involved in floodplain map revisions or letters of map
amendments.

The developer is responsible for collecting, developing and submitting all
information to FEMA. Copies of all information sent to, and correspondence with
FEMA must also be sent to the City of Crooks.

11.1.8 Review by Other Agencies

All open channel construction and existing drainageway modifications will be
reviewed by the City and other appropriate county, state, or federal agencies.

11.2 Storm Sewers

11.2.1

11.2.2

Design Flow

For areas smaller than 100 acres, the Rational formula is acceptable to compute
runoff. For areas larger than 100 acres, the Soil Conservation Service method or
other acceptable computer applications shall be used. Computations for storm sewer
design and storm inlet designs shall be submitted to the city for approval.

Material and Installation

All construction shall be in accordance with the approved Standard Specifications
and Standard Plates or as directed by the City of Crooks for drainage improvements.
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11.2.3

Location of Storm Sewers

11.2.3.1 All public storm sewers shall be installed in the public easement or right-of-

11.2.4

11.2.5

11.2.6

way. If storm sewer pipe is placed on back lot lines or otherwise placed
across private property, a drainage easement is required provided the pipe is
utilized to drain public storm water. If the storm sewer pipe is to be used for
private storm water runoff, no easement is required.

11.2.3.1.1 Placement

Storm sewer must be extended to the far edge of the platted
subdivision to be serviced, regardless of where the inlets are placed.

11.2.3.1.2 Easements

All easements must be mutually exclusive for the City of Crooks.
Easements shall be identified as public utility and drainage
easements. Final Drainage Plans shall identify the type of easement.
All drainage easements must be a minimum of 20 feet wide, additional
width for access may be required. The pipe shall be placed only along
the center of the easement, unless approved by the City of Crooks.

No landscaping except grass may be placed in the easement.
No permanent structure may be placed in the easement.
Size

No public storm sewer shall be less than 12 inches in diameter. Trunk storm sewers
must be not less than 18 inches in diameter.

All changes in pipe size must occur at a manhole, inlet, or junction box.
Depth

The minimum allowable sewer depth of cover shall be 18 inches unless approved by
the City of Crooks.

Pipe

Storm Sewer pipes shall be sized to carry a 5-year flow. Hydraulics of the sewer
shall be analyzed. The hydraulic gradient shall remain below the gutter or ground
surface elevation to prevent overflow.

Storm sewer pipe shall be reinforced concrete unless otherwise approved by the City
of Crooks. In certain cases the designer may wish to specify one type of pipe for a
certain purpose, in which case no alternate should be given. The “class” of reinforced
concrete pipe shall be shown on the plans.

Storm sewer pipe made of other materials such as polyethylene may be approved by

the City of Crooks for private development storm sewer or storm sewer to be
installed outside the public right-of-way.
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11.2.7

11.2.8

11.2.9

Coefficients of roughness, “n,” for use in the Manning formula as listed below shall
normally be used:

Type of Pipe “n”

Concrete 0.013

PVC 0.010

Polyethylene 0.010
Velocity

The minimum allowable velocity in a storm sewer shall be 3 feet per second (fps).
The maximum velocity shall be 15 fps.

Pipe Strength
Pipe specified shall meet AASHTO HS-20 loadings.
Alignment

Sewer shall be installed with a straight alignment between structures with the
following two exceptions: In locations where layouts are such that a straight
alignment is not practical, sewers may be curved. The curvature must be concentric
with the curvature of the street. The pipe manufacturer's recommended maximum
deflection angle shall not be exceeded. Storm sewer bends will be shown as
required. The City of Crooks may require a structure instead of a bend.

11.2.10 Separation

Storm sewer crossings of the water main will be performed in accordance with the
Standard Specifications or as directed by the City of Crooks. Water main will be
installed at least ten (10) feet horizontally from any storm sewer.

Crossings of water main and storm sewer will have a minimum of 18 inches
clearance between the outside surface of the pipes.

Storm sewer crossings of sanitary sewer shall be performed in accordance with the
Standard Specifications or as directed by the City of Crooks.

Sanitary sewer shall be installed at least two (2) feet horizontally from any storm
sewer.

Crossings of sanitary sewer and storm sewer will have a minimum of six (6) inches

clearance between the outside surface of the pipe. Crossings that have less than 18
inches of clearance will be structurally supported.
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11.2.11 Ground Water Barriers

When there exists a possibility that ground water may be diverted and follow the path
of the new sewer, ground water barriers shall be constructed in adequate numbers to
prevent ground water migration along sewer trenches.

11.3 Storm Sewer Appurtenances

11.3.1

11.3.2

Junction Boxes
Location

Trunk storm sewer is defined as any storm sewer 18 inches in diameter or
larger that is used to convey storm water from two or more inlets.

Lateral storm sewer is defined as the storm sewer that connects to the trunk
sewer system. Minimum lateral storm sewer pipe shall be 12 inches in
diameter.

Structures shall be required when trunk line storm sewers intersect.

Pipe Tee-Sections may be used to connect a lateral storm sewer to the trunk
storm sewer when the lateral length between the Tee-Section and a structure
is 75 feet or less.

Field connections to connect a lateral system to the existing trunk storm
sewer system, as described in the previous paragraph, will only be permitted
if conditions prohibit the installation of a structure, as determined by the City
of Crooks.

Bends may be used along the trunk system between structures when
curvature alignment requires the bend and the maximum spacing between
structures has not been exceeded. The City of Crooks may require a
structure instead of a bend.

For 18-inch-diameter storm sewer, the maximum total bend or curvature
allowed is 22.5 degrees. For 24-inch-diameter storm sewer and larger, the
maximum single bend allowed is 45 degrees. If more than one bend is
required due to alignment curvature, the maximum angle per bend is 7.5
degrees. Maximum total curvature is 90 degrees for 24-inch RCP and larger.

Structures shall be installed at the upper end of each line, at changes in
grade, size, curvature or alignment, and at distances not greater than: 400
feet for sewers 15 inches in diameter or less; 450 feet for sewers 18 inches
and 21 inches in diameter; and 500 feet for sewers 24 inches or larger.

Structures must be located in areas which allow direct access by
maintenance vehicles.

Flow Channels
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When there is an increase in sewer size of a smaller sewer connected with a
larger one, the invert of the smaller sewer must be raised to maintain the
same energy gradient. An approximate method of doing this is to place the
0.8 depth point of both sewers at the same elevation or to match the crown of
the pipe. Structures that have a direction change of flow shall have a
minimum 0.1-foot drop between the inverts.

Drop manholes shall be avoided whenever possible.

11.3.3 Outlets
Where a storm sewer discharges into a natural channel or irrigation ditch, an
outlet structure shall be provided that will blend the storm sewer discharge
into the natural channel flow in such a way as to prevent erosion of the bed or
banks of the channel.
When the discharge velocity is low, or subcritical, the outlet structure may be
one of the following:
a. Flared end section
b. Head wall
c. Wing walls
If the discharge velocity is high, or supercritical, prevention of erosion of
the natural channel bed or banks in the vicinity of the outlet may require
an energy dissipating structure.
All outlets shall have an apron consisting of one of the following:
a. Riprap with geotextile fabric base
b. Concrete slab
c. Other approved methods
11.3.4 Inlets
11.3.4.1 Introduction

A storm inlet is an opening into a storm sewer system for the entrance
of surface storm runoff. There are three types of inlets: curb opening,
grated and combination. In addition, inlets may be further classified as
being on a continuous grade or in a sump. The term “continuous
grade” refers to an inlet so located that the grade of the street has a
continuous slope past the inlet and therefore ponding does not occur
at the inlet. The sump condition exists whenever water is restricted to
the inlet area because the inlet is located at a low point. A sump
condition can occur at a change in grade of the street from positive to
negative or due to the crown slope of a cross street when the inlet is
located at an intersection.
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11.3.4.2

11.3.4.3

11.3.4.4

11.3.4.5

Inlet Standards

Acceptable inlets for public streets shall be Type | curb opening or
Type |l combination. Curb opening inlets shall be used at true sumps
or at sumps formed by crown slope of cross section at the
intersection. Either curb opening type or combination inlets may be
used on continuous grade. Grated inlets may be used for parking
areas and open fields or other applications subject to approval by the
City of Crooks.

Reduction factors shall be applied to the theoretical calculated
capacity of inlets based upon their type and function. The reduction
factors compensate for effects which decrease the capacity of the
inlet such as debris plugging, pavement overlaying, and in variations
of design assumptions.

The allowable capacity of an inlet shall be determined by applying the
applicable reduction factor from Table 11.3 (Appendix) to the
theoretical capacity as presented in the following sections.

The size of outlet pipes from storm water inlets shall be based upon
the theoretical capacity of the inlet, but shall not be less than 12
inches in diameter.

Curb Opening Inlet Hydraulics

A curb opening inlet may operate under two different conditions of
flow: (1) free flow conditions under which a free water surface is
continuous into the inlet, or (2) submerged conditions, in which the
inlet functions as an orifice. The continuous grade design procedures
described herein assume that the inlets will be designed to operate
under the free flow condition, since the gutter flow depth required to
submerge the inlet is greater than the allowable street capacity.

The inlet dimensions evaluated herein are the standards used for
Type | and Il inlets.

Sump Condition

Presented in Figure 11.3 (Appendix) is a capacity nomograph for
sump condition with a gutter depression at the inlet. This chart is an
adaptation of a Bureau of Public Roads chart and is applicable to both
the free flow and the submerged cases.

Continuous Grade

For the “continuous grade” condition, the capacity of the inlet is
dependent upon many factors including gutter slope, depth of flow in
the gutter, height and length of curb opening, street cross slope, and
the amount of depression at the inlet. In addition, all of the gutter flow
will not be intercepted and some flow will continue past the inlet area
(“bypass”). The amount of bypass must be included in the
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downstream drainage facility evaluation as well as in the design of the
inlet.

Inlet size and spacing is dependent upon the allowable use of streets
for handling storm runoff. Section 11.6, page 11.17, of this chapter will
address pavement encroachment and provide criteria for the
maximum width of spread (W) as addressed below.

When the allowable pavement encroachment has been determined,
the theoretical gutter capacity for a particular encroachment can be
determined by the use of Figure 11.4 (Appendix). To further simplify
computations, Figure 11.5 (Appendix) is provided to enable direct
determinations for various street sections. Figure 11.4 (Appendix) as
well as the charts for inlet capacity provided in the Appendix of these
standards will assist the designer in solving for the capacity of an inlet
on a continuous grade. The procedure for properly sizing and
determining inlet spacing is as follows:

After the design has determined a total runoff discharge (Q) flowing
upstream of the inlet, enter Figure 11.5 (Appendix) for design Q and
extend a vertical line down to intersect with the longitudinal gutter
slope (So). Extend a horizontal line from the point to the cross slope
(Sx) of the street being studied and extend a vertical line down from
this point to the width of spread (W). The depth of flow (D) at the curb
may also be determined if the vertical line intersecting the cross slope
(Sx) on the lower portion of the graph is extended horizontally to
intercept the depth at the curb.

Select the appropriate capacity chart from the Appendix for the type of
inlet (Type | or Il), street cross slope (Sx) and longitudinal gutter slope
(So)-

Type | inlets: Enter the chart for the inlet length selected. Extend a
vertical line up to intersect the curve for the width of spread (W)
determined in Step 1 and extend a horizontal line from this point to the
inlet intercept ratio (Qi/Q).

Type Il inlets: Enter the chart for the width of spread (W) determined
in Step 1. Extend a horizontal line across to intersect the line for the
longitudinal gutter slope (S,) and extend a vertical line from this point
to the inlet intercept ratios (Qi/Q).

Multiply the inlet intercept ratio (Qi/Q) determined in Step 3 times the
total discharge (Q) carried by the gutter, yields the quantity of water
being intercepted by the inlet (Qi). For Type | inlets, the designer may
want to repeat Steps 3 and 4 for other lengths of inlets.

After the theoretical capacity has been determined as outlined above,
capacity reduction factors must be applied as listed in Table 11.3
(Appendix). The designer will need to choose which type of inlet is
most effective based upon both hydraulic and economic
considerations.
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11.3.4.6

11.4 Culverts

11.4.1 General

11.4.2

Capacity of Grated Inlets in Sump

As previously noted, grated inlets may be used for parking areas and
open fields or other areas subject to approval by the City of Crooks.
The design procedure presented in the following section is based
upon the assumption that the grated inlet is clear from debris and is
operating at its maximum efficiency.

For a grated inlet operating under sump conditions, the reduction
factors of Table 11.3 (Appendix) shall be applied.

Under sump conditions a grated inlet acts essentially as a series of
orifices. Design charts indicate that the application of the orifice
formula to the clear opening of the inlets gives satisfactory capacities
for a clean inlet. Figure 11.6 (Appendix) shows the results of the tests.
The head used shall be determined by the allowable depth of ponding
for the installation at the design storm frequency.

Culverts may be of any shape and construction as required by existing topographic
features; provided, however, the size, location and type of construction of culverts
shall be subject to acceptance by the City of Crooks.

Culverts within major drainageways that are under arterials or railroads shall have
sufficient capacity to pass all of the runoff from the 100-year storm considering 20
percent of the inlet plugged, for pipes under 48" diameter.

For all other streets, culverts must be designed to convey a minimum of 10-year flow
with no street overtopping and must be large enough so that the 100-year flow over
the top of the road does not exceed 18 inches in depth above the invert of the gutter.

Design Criteria

11.4.21

The following design criteria shall be utilized for all culvert design:

The culvert including inlet and outlet structures shall properly take
care of storm water flow, bed-load and debris at all stages of flow.

Inlets. Culvert inlets shall be designed to minimize entrance and
friction losses. Inlets shall be provided with either flared-end sections
or head walls with wing walls. Projecting ends will not be acceptable.
For large structures provisions shall be made to resist possible
structural failure due to hydrostatic uplift forces.

Outlets. Culvert outlets shall be designed to avoid sedimentation,
undermining of the culvert, or erosion of the downstream channel.
Outlets shall be provided with either flared-end sections or headwalls,
with wingwalls. Projecting outlets will not be acceptable. Additional
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outlet control in the form of rip rap, channel shaping, dissipation
structure, etc., may be required where excessively high discharge
velocities occur. All structural outlet velocity dissipaters shall be
underlain with a suitable filter fabric to protect against scour.

Slopes. Culvert slopes shall be such that neither silting nor excessive
velocities and scour occur. Generally, the minimum slope of culverts
shall be limited to 0.50 percent.

Hydraulic Design. Culverts shall be analyzed to determine whether
discharge is controlled by inlet or outlet conditions for both the initial
storm discharge and the major storm discharge. The value of the
roughness coefficient (n) used shall not be less than those specified
by documentation of the culvert manufacturer. Computations for
selected culvert sizes shall be submitted for review.

Minimum Allowable Size. The required size of the culvert shall be
based upon adequate hydraulic design analysis. In no case, however,
will approval be made for round culverts with less than 18 inches
inside diameter, or for arched or oval shaped culverts with span-rise
dimensions less than 24 inches x 18 inches nominal. Culverts 15
inches or greater in diameter may be used for single-family residential
access drives.

The minimum height of a reinforced box culvert should be 3 feet to
facilitate cleanout and allow removal of forms during construction.

Multiple Culvert Installation. Where physical conditions dictate,
multiple culvert installations will be acceptable, provided the minimum
size of any culvert to be used shall not be less than the requirements
set forth above.

Structural Design. The structural design of culverts shall conform to
those methods and criteria recommended by the manufacturer of a
specific type of culvert dependent upon the type of bedding, the
method of installation, and the load.

Trash and Debris Deflector. When, in the opinion of the City of
Crooks, debris accumulation for a particular drainageway appears to
pose a significant probability of culvert plugging, trash racks or debris
deflectors will be required.

11.5 Open Channel Flow

11.5.1 General

Major drainageways and lateral drainageways will be classified by the City of Crooks.

See Figure 11.7A, 11.7B, 11.7C (Appendices) for design standards for channel

construction.
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All channels will be designed with the 5-year storm frequency and the 100-year
storm frequency considered.

Channels shall be designed in such a manner that flows at the critical depth and
supercritical flows are avoided.

If increased flows are proposed for any channel, protection as required shall be
provided for a natural channel. Channel protection will be designed to withstand
forces that attempt to overtop the channel banks, deteriorate the channel lining,
erode soils beneath the channel lining and erode unlined areas of the channel.

Open channels conveying storm water shall be designed using the Tractive Force
Procedure. The permissible shear stress, T4, is the force required to initiate
movement of channel lining material. Normal depths in the channel are calculated
using Manning’s equation. Manning’s roughness coefficients for different ranges of
depth are provided in Figure 11.7B. The coefficient of roughness generally
decreases with increasing flow depth.

Shear stress, T, at normal depth, is computed for the lining by the following equation:
T=yds (Equation 5a)

Where:
T = shear stress in Ib/ft?
y = unit weight of water, 62.4 Ibs/ft3
d = flow depth in feet
s = channel gradient in ft/ft

If the permissible shear stress, Tq4, given in Figure 11.7C, is greater than the
computed shear stress, T, the chosen channel liner is considered acceptable. If the
computed shear stress is too great, select a liner with a higher permissible shear
stress and repeat the calculations for normal depth and shear stress. In some cases,
it may be necessary to alter the channel dimensions to reduce the shear stress.

All channels shall be designed with proper and adequate erosion control features.
When required, drops or check dams shall be installed to control water surface
profile slope.

Grass-lined channels or side slopes of concrete-lined channels will be seeded with a
mixture as set forth in these Design Standards.

Lateral drainageways without a low flow storm sewer will only be permitted with the
acceptance by the City of Crooks.

For channels that cross a roadway and overflow the street section within design

standards, it is acceptable to provide an easement for the 12-foot access strip along
the backwater area. The remaining channel dedication will be per City Ordinance.
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11.6 Street Flow Capacity

11.6.1

11.6.2

General

The criteria set forth herein will be used in analyzing and approving the adequacy of
streets as a function of the drainage system. Both the minor and 100-year storm
runoff must be considered and calculations showing such runoff at critical sections
shall be submitted. Street, curb and gutter, valley gutters, and curb cuts shall
conform to the Standard Specifications or as directed by the City of Crooks.

Street Capacity for Minor Storms

Pavement encroachment for the minor design storm shall not exceed the limitations
set forth in the following table:

Allowable Pavement Encroachment and Depth of Flow for Minor
Storm Runoff

Street Classification Maximum Encroachment*
Local No curb overtopping. Flow may spread to crown of street.
Collector No curb overtopping. Flow spread must leave the equivalent of

one 10-foot driving lane clear of water (one lane for two-lane
street, two lanes for four-lane street).

Arterials No curb overtopping. Flow spread must leave the equivalent of
two 10-foot driving lanes clear of water; one lane in each
direction.

Freeways No encroachment is allowed on any traffic lane.

*Where no curbing exists, encroachment shall not extend past the property
lines.

The storm sewer system shall commence at the point where the maximum allowable
encroachment occurs. All storm sewer systems shall be designed for the 5-year
storm event.

When the allowable pavement encroachment has been determined, the theoretical
gutter carrying capacity for a particular encroachment shall be computed using the
modified Manning’s formula for flow in a triangular channel as shown in Figure 11.4
(Appendix). To simplify computations, graphs for particular street shapes may be
used as shown on Figure 11.5 (Appendix). An “n” value of 0.015 shall be used
unless special considerations exist.
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11.6.3

11.6.4

Street Capacity for Major Storms

The allowable depth of flow and inundated area for the major design storm shall not
exceed the limitations set forth in the following table:

Allowable Depth of Flow and Inundated Area for 100-Year Storm Runoff
Street Classification Allowable Depth and Inundated Areas

Local and Collector Residential dwellings, public, commercial, and
industrial buildings shall not be inundated at the ground
line. The depth of water over the gutter flow line shall
not exceed 18 inches.

Arterial and Freeway Residential dwellings, public, commercial, and
industrial buildings shall not be inundated at the ground
line. Depth of water at the street crown shall not
exceed 6 inches to allow operation of emergency
vehicles. The depth of water over the gutter flow line
shall not exceed 18 inches.

Cross Street Flow

Cross street flow can occur by two separate means: (1) runoff which has been
flowing in a gutter and then flows across the street to the opposite gutter or inlet; (2)
water from some external source, such as a drainageway or conduit, will flow across
the crown of the street when the conduit capacity beneath the street is exceeded.
The maximum allowable cross street flow depth based on the worst condition shall
not exceed the limitation stipulated in the following table.

Allowable Cross Street Flow

Street Minor 100-Year Design Storm

Classification Storm Runoff Runoff

Local 6-inch depth at crown or in 18 inches of depth above
the valley gutter gutter flowline

Collector Depth of flow shall not 18 inches of depth above
exceed 6 inches above gutter flowline

gutter flow line

Arterial None 6 inches or less over crown
Freeway None 6 inches or less over crown
11.6.5 Capacity Calculations

All theoretical flow capacities shall be reduced by the appropriate reduction factors
as shown in Figure 11.8 (Appendix) to obtain allowable flow capacities.
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11.6.6 Drainage Tract Requirements

All backward draining cul-de-sacs and sump streets are required to have a minimum
20-foot-wide drainage easement shown on the plat for the purpose of conveying
drainage. The easement shall meet the applicable requirements for storm sewer
easements.

11.6.7 Sump Pump Collection Systems

11.6.7.1  When required in accordance with Subdivision Ordinance, drainage systems
can be designed with a sump pump system attached to the trunk drainage
system.

11.6.7.1.1 It is acceptable for a sump pump collection system to be installed in
the street right-of-way or within a backyard easement. If within a
backyard easement, the collection pipe shall be installed 1.5 feet
south or east of the back property line. If within a front yard easement,
the collection pipe shall be installed eight (8) feet from the street right-
of-way.

11.6.7.1.2 Services shall not cross the street section.

11.6.7.1.3 Storm sewer can serve as the sump pump collection pipe. RCP storm
sewer pipe will be cored drilled for service connections. Polyethylene
pipe or PVC pipe service connections will be installed in accordance
with manufacturer specifications.

11.6.7.1.4 Service connections shall be installed and capped along the mainline
pipe for each individual lot. For backyard installations, service stub-
outs shall be centered on the back lot line.

11.6.7.1.5 A minimum 24-inch diameter structure shall be installed at a
maximum distance of 600 feet. A 5-foot access easement from right-
of-way to backyard easement is required for the backyard structures.
Corner lots may not require a 5-foot access easement.

11.6.7.1.6 Structures will be installed at the farthest upstream and downstream
end. For front yard installations, the structures shall be on the side lot
line. For backyard installations, the structures shall be +/- 5 feet from
the side lot line.

11.6.71.7 Minimum diameter of sump pump collection system pipe shall be 6
inches. Minimum velocity shall be 2 feet/sec.

11.6.7.1.8 Maximum number of homes connected to a sump pump collection
system until connected to a trunk storm sewer system is 300 homes.

11.6.7.1.9 The connection of the sump pump collection pipe to the trunk storm

sewer system shall be a minimum of 0.4 foot above the structure
outfall storm sewer or flow line.
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11.6.7.1.10 Depth of cover shall be a minimum of 4 feet. When the minimum
cover cannot be established, the collection system shall be insulated
per Standard Plates or as directed by the City of Crooks. For those
systems that are insulated, a minimum cover of 18 inches in grassed
/landscaped areas and 30 inches in asphalt/concrete areas shall be
provided from finished grade to the top of the collection system pipe.

11.6.7.1.11 Bends will not be allowed. Minimum radius of curvature shall be 150
feet.

11.6.7.1.12  For backyard installations, if the swale along the back property line is
less than 2 percent, the sump pump collection pipe may be a 6 inch
min. perforated pipe with a filter fabric sock.

11.6.7.1.13  The minimum slope of collection pipes shall be 0.40 percent.

11.6.7.1.14 Animal guards shall be installed at the end of all collection pipes
discharging directly into a public drainageway.

11.6.7.1.15 Sump pump collection pipe diameters less than 12 inches shall only
convey groundwater.

11.6.7.2 A regional groundwater collection drain tile system can be installed instead of

a sump pump collection system.

11.7 Detention Storage

11.7.1

11.7.2

General

Detention ponds shall be designed and constructed at those locations identified by
the City of Crooks. The use of onsite detention is permitted at those locations where
the onsite drainage system cannot be tied into an existing drainage system.

Onsite detention may be used if the development cannot provide adequate storm
sewer systems to achieve the required storm sewer standards.

Parking lots which serve as detention storage ponds must not have a storage depth
of more than 1 foot. It is recommended that notification signs be installed in parking
lots which serve as detention ponds. The signs shall be permanent and high quality,
meeting SDDOT Specifications for Traffic Signs.

Design Storm

Detention ponds along major drainageways shall be designed for a 100-year design
flow.

Other detention ponds shall be designed such that the 5-year return storm is

conveyed through the principal outlet assembly and the 100-year return storm is
conveyed through the overflow assembly.
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11.7.3

Release Methods
Intermittent ponds shall drain completely.

Careful consideration must be given to the discharge of the surface release as to the
elimination of erosion potential, and the capacity of the downstream surface water
course. The release structure shall be designed to withstand the forces caused by
the structure being overtopped during a larger than design storm.

A stage (in feet) versus release rate (in CFS) curve must be provided for the release
structure.

11.7.4

11.7.5

11.7.6

Maximum Release Rate

The detention pond volumes and release rate shall be designed to accommodate
runoff generated by the development and post-developed upstream properties.

The release rate from the detention pond cannot exceed predevelopment rates for
the 5-year and 100-year return storm when discharge is conveyed onto undeveloped
property unless City-owned conveyance structures of adequate size are contiguous
and downstream of the proposed discharge points.

Maintenance Requirements

Detention ponds and similar areas not required as a necessary part of the major
drainage system, may be accepted by the City for maintenance only if such land
provides another useful public service such as a public park or wildlife area.

All detention areas shall have a 30-foot-wide access to a public right-of-way if they
are not located adjacent to a public right-of-way.

Detention ponds serving properties greater than two (2) acres in size where
discharge is generated from publicly maintained infrastructure may be dedicated to
the City. Property delineation markers shall be installed upon dedication of the
property in locations specified by City. All other detention ponds shall be privately
maintained.

Adjacent Property Elevations

The property corner elevation of properties abutting a detention pond shall be 1 foot
above the 100-year design storm.

Recommended minimum ground elevations for homes abutting or affected by the
detention pond shall be 2 feet above the overflow elevation. Recommended
minimum ground elevation for homes abutting or affected by detention ponds will be
a minimum of 4 feet above the 100-year pond high water elevation if an overflow
system is not available or at an elevation that provides an additional 50 percent
storage.
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11.8 Best Management Practices

All projects, except those that are less than two acres and have less than one acre of new
impervious area, shall meet the requirements of Section 11.8. The following process is
recommended for selecting structural BMPs in newly developing and redeveloping urban areas:

11.8.1

11.8.2

Employ Runoff Reduction Practices

To reduce runoff peaks and volumes from urbanizing areas, employ a practice
generally called “minimizing directly connected impervious areas” (MDCIA). The
principal behind MDCIA is two-fold: to reduce impervious areas and to route runoff
from impervious surfaces over grassy areas to slow down runoff, promote infiltration,
and reduce costs. The benefits are less runoff, less storm water pollution, and less
cost for drainage infrastructure. There are several approaches to reduce the effective
imperviousness of a development site. Some examples include, but are not limited
to: reduced pavement area, porous pavement, grass buffers, grass swales, and
minimizing directly connected impervious areas.

Provide Water Quality Capture Volume

A fundamental requirement for any site addressing storm water quality is to provide
water quality capture volume (WQCV). One or more of five types of water quality
basins, each draining slowly to provide for long-term settling of sediment particles,
may be selected to provide WQCV. These five BMPs include: Porous Landscape
Detention, Extended Detention Basin, Sand Filter Extended Detention Basin,
Constructed Wetland Basin, and Retention Pond.

The Constructed Wetland Channel BMP must be used with a BMP that meets the
WQCYV criteria. It does not provide WQCYV by itself. It can however provide additional
water quality treatment and aesthetic value.

The Water Quality Catch Basins and Water Quality Catch Basin Inserts BMP do not
meet the WQCYV criteria. They are only intended for use in highly urbanized areas,
such as redevelopment conditions, where existing development precludes the ability
to meet the WQCYV criteria. These BMPs must be approved for use by the City. In
determining BMP approval, preference will be given to structural BMPs providing
WQCYV as listed in this section.
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Table 11.1 - Runoff Coefficients for Rational Method

Land Use or Percent Storm Frequency, years
Surface Characteristics Impervious 5 10 100

Business:

Commercial Areas 95 .88 .90 .93

Neighborhood Areas 65 .65 .70 .80
Residential:

Single-Family 40 45 .50 .70

Multi-Unit (detached) 50 .55 .60 .75

Multi-Unit (attached) 70 .70 .70 .80

1/2 Acre Lot or Larger 30 .40 45 .65

Apartments 70 .70 .70 .80
Industrial:

Light Areas 80 .80 .80 .85

Heavy Areas 90 .80 .85 .90
Parks, Cemeteries: 7 .25 .35 .60
Playgrounds: 13 .30 40 .70
Schools: 50 .55 .60 .75
Railroad Yard Areas: 40 45 .50 .70

Undeveloped Areas:
Historic Flow Analysis 2 .20 .30 .60
Greenbelts, Agricultural

Offsite Flow Analysis 45 .50 .55 72
(when land use not defined)
Streets:
Paved 100 .88 .90 .93
Gravel 7 .25 .35 .65
Drives and Walks: 96 .87 .90 .92
Roofs: 90 .85 .90 .90
Lawns, Sandy Soil: 0 10 .20 .50
Lawns, Clay Soil: 0 .20 .30 .60

NOTE: These Rational Formula coefficients do not apply for larger basins where the
time-of-concentration exceeds 60 minutes.

REFERENCE: Urban Drainage and Flood Control District Rational Formula Procedure,
Hydrology Research Program, August 1979.
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Table 11.2

Roughness Coefficients (Manning’s n) for Sheet Flow

Surface Description n'

Smooth surfaces (concrete, asphalt,
gravel, or bare soil) 0.011

Fallow (no residue) 0.05

Cultivated soils:

Residue cover < 20% 0.06

Residue cover > 20% 0.17
Grass:?

Short grass prairie 0.15

Dense grasses 0.24

Bermuda grass 0.41

Range (natural) 0.13
Woods:3

Light underbrush 0.40

Dense underbrush 0.80

"The n values are a composite of information compiled by Engman (1986).

2Includes species such as weeping lovegrass, bluegrass, buffalo grass, blue grama
grass, and native grass mixtures.

3When selecting n, consider cover to a height of about 0.1 ft. This is the only part of the
plant cover that will obstruct sheet flow.
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Condition

Sump

Sump

Continuous Grade

Continuous Grade

Continuous Grade

Sump or
Continuous Grade

Table 11.3
Reduction Factors to Apply to Inlets

% of Theoretical

Inlet Type Capacity Allowed
Grated 50%
Combination 65%
Deflector 75%

Longitudinal Bar
Grate incorporating
recessed transverse

bars 60%
Combination 110% of that listed
for type of grate
utilized

Curb Opening

L=3 80%
L=6 88%
L=8 90%
L=10 92%
L=15 95%
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Chapter 12

Erosion and Sediment Control

12.1 Introduction

This Erosion Control Standard has been developed based on a model prepared by the

Urban Drainage and Flood Control District of Denver, Colorado. It has been revised to reflect
the needs of the City of Crooks and provides a set of criteria and technical guidance for erosion
and sediment control at construction sites. In addition, it describes plan submittal requirements,
planning considerations, and general exemptions followed by the City. The practices contained
in this document shall be viewed as minimum requirements.

12.1.1 General

The Environmental Protection Agency (EPA) issued regulations on November 16, 1990,
that require steps be taken to improve the quality of storm water from industrial activities,
including certain construction activities. These criteria were developed to help mitigate
the increased soil erosion and subsequent deposition of sediment offsite during the
period of construction from start of earth disturbance until final landscaping and storm
water quality measures are effectively in place. Compliance with these criteria will help
meet the requirements of the EPA storm water regulations.

Submittal of an Erosion and Sediment Control Plan to the City does not supercede the
requirement for the applicant to also obtain any required permits from the State of South
Dakota, such as a South Dakota Storm Water Discharge Permit for Construction
Activities. In most cases, the applicant will also have to submit a Notice of Intent to
discharge storm water associated with construction activity to the South Dakota
Department of the Environment and Natural Resources (SDDENR) as well as meet the
requirements of the South Dakota Storm Water Discharge Permit for Construction
Activities.

Implementation and maintenance of erosion control measures are ultimately the
responsibility of the property owner. Because site conditions will affect the suitability and
effectiveness of erosion control measures, a plan specific to each site is required. In
addition, should the approved plan not function as intended, and it is determined by the
City that additional measures are needed, the owner will have to provide additional
measures needed to reduce soil erosion and sediment discharged from the construction
site.

Nothing in these criteria limits the right of the City to impose additional or more stringent
standards.
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12.1.11

Exemptions

1.

Exemptions from the erosion control planning process will be considered for
any of the following; however, exempting the owner from preparing an
Erosion and Sediment Control Plan and applying for an Excavation and
Grading Permit does not exempt the owner from controlling erosion of soil at
each construction site through the use of the techniques described in this
manual:

a.

b.

Agricultural use of land.

Grading or an excavation below finished grade for basements, footings,
retaining walls, or other structures on lots of less than one (1) acre in size
in existing subdivisions unless required otherwise.

A sidewalk or driveway.

Land-disturbing activities involving less than one (1) acre of disturbed
area. Individual lots involving less than one (1) acre of disturbed area in a
larger subdivision project shall not be considered separate development
projects, but rather as a part of the subdivision development as a whole. It
will be the responsibility of the homeowner and homebuilder to conform to
all requirements of the locally-approved Erosion and Sediment Control
Plan for the subdivision. As part of any Building Permit for which a
specific erosion control plan is not required, the following statement must
be included: “We have reviewed the Erosion and Sediment Control Plan
for (subdivision name) and agree to conform to all requirements
contained therein and all erosion control requirements of the City of
Crooks. We further agree to construct and maintain all erosion and
sediment control measures required on the individual lot(s) subject to this
Building Permit and/or in accordance with the provisions of the City of
Crooks Erosion and Sediment Control Standards.”

Underground utility construction, including the installation, maintenance,
and repair of all utilities under hard-surfaced roads, streets, or sidewalks,
provided such land-disturbing activity is confined to the hard-surfaced
area and provided that runoff and erosion from soil stockpiles are
confined and will not enter the drainage system.

Gravel, sand, dirt, or topsoil removal as authorized pursuant to approval
of the South Dakota Board of Minerals and Environment, provided said
approval includes an Erosion and Sediment Control Plan that meets the
minimums specified.
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12.1.1.2

Variances

The City of Crooks may temporarily waive or modify the standards of this chapter
for the entire city due to severe local conditions. Any such citywide waiver must
be determined to be necessary to prevent loss of life, personal injury, or severe
property damage.

Upon request, the City of Crooks may consider waiving or modifying any of the
standards which are deemed inappropriate or too restrictive for site specific
conditions by granting a variance. These site specific variances may be granted
at the time of plan submission or formal request for plan revision. Request for
variances shall include the following and must be submitted in a format that is
deemed acceptable by the City of Crooks.

1. The standard from which the applicant seeks a variance.
2. The justification for not complying with the standard.

3. Alternate criteria or standard measures to be used in lieu of the standard.
The standards specified with this Chapter relate to the application of specific
erosion and sediment control practices. Other practices or modifications to
these standards may be used if approved by the City of Crooks prior to
installation. Such alternative practice must be thoroughly described and
detailed to the satisfaction of the City of Crooks.

To expedite the review and decision on variance requests, the variance request
should be submitted with, or submitted prior to the initial Erosion and Sediment
Control Plan submittal.

12.1.2 Performance Objectives

The objectives for erosion and sediment control during construction include the
following:

1.

Conduct all land-disturbing activities to effectively reduce accelerated soil erosion
and reduce sediment movement and deposition offsite.

Schedule construction activities to minimize the total amount of soil exposed at any
given time to reduce the period of accelerated soil erosion.

Establish temporary or permanent cover on areas that have been disturbed as soon
as possible after final grading is completed.

Design and construct all temporary or permanent facilities for the conveyance of
water around, through, or from the disturbed area to limit the flow of water to non-
erosive velocities.

Remove sediment caused by accelerated soil erosion from surface runoff water
before it leaves the site.

Stabilize the areas of land disturbance with permanent vegetative cover or storm
water quality control measures.
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12.1.3 Erosion and Sediment Control Plan

An Erosion and Sediment Control Plan consisting of a written narrative report and a site
plan map must be submitted to the City of Crooks for review and approval prior to any
unauthorized soil disturbance activities.

A professional engineer must develop the site specific Erosion and Sediment Control
Plan that is in full compliance with the erosion and sediment control standards
established in this chapter.

The approved Erosion and Sediment Control Plan must be reviewed to ensure
compliance with these standards anytime a site’s planned development changes impact
the soil disturbance activities. If this review determines that the Erosion and Sediment
Control Plan needs revision, it must be resubmitted and approved by the City of Crooks
prior to the soil disturbance activities caused by the planned development changes.

12.1.3.1 Erosion and Sediment Control Plan Narrative Report. The narrative report
must contain, or refer to, the drainage report and shall contain the following:

1. Name, mailing address, email address if available, and telephone number
of the responsible parties. The name, mailing address, email address and
telephone number of the professional engineer preparing the Erosion and
Sediment Control Report shall also be included if different from the applicant.

2. Project description. A brief description of the nature and purpose of the land
disturbing activity, the total area of the site, the area of disturbance, and project
location including township, range, section, and quarter-section, or the latitude
and longitude of the approximate center of the project.

3. Existing site conditions. A description of the existing topography, vegetation,
and drainage; and identify any drainage ways and water bodies (wetlands) on the
site.

4. Adjacent areas. A description of neighboring areas such as streams, lakes,
residential areas, roads, etc., that might be affected by the land disturbance.

5. Soils. A brief description of the soils on the site, including information on soil
type and names, mapping unit, erodibility, permeability, hydrologic soil group,
depth, texture, and soil structure. (This information may be obtained from the soil
report for the site, or, if available, from soils reports from adjacent sites.)

6. Areas. An estimate of the surface area (in acres) of the proposed disturbance.
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7. Erosion and sediment control measures. A description of the methods
described in the Erosion and Sediment Control standard plates or as directed by
the City of Crooks, which will be used to control erosion and sediment on the site.
The erosion and sediment control narrative should be phased to reflect the major
planned construction stages of the project.

a. Major site grading
b. Public infrastructure improvements
C. Individual lot development

Additional measures as necessary to control air emissions like dust from
construction activities.

8. Construction site nonstructural control measures. A description of the
methods described in the Crooks Erosion and Sediment Control chapter, which
will be used to control storm water pollution, erosion, sediment, and spills on the
site. During the construction process, the developer is responsible for
maintaining all compliance documentation records.

9. Time schedule. A time schedule indicating the anticipated starting and
completion time periods of the site grading and/or construction sequence,
including workday, week, or date of completion. The schedule will include the
installation and removal time periods of erosion and sediment control measures,
and the time of exposure of each area prior to the completion of temporary
erosion and sediment control measures.

10. Permanent stabilization. A brief description, including specifications, of how
the site will be stabilized after construction is completed.

11. Storm water management considerations. Explain how storm water runoff
from and through the site will be handled during construction. Provide a brief
description of the post-construction storm water quality control measures to be
included as a part of the site development.

12. Maintenance. A schedule of regular inspections during construction and
repair of erosion and sediment control structures shall be described. A
description of routine sediment basin maintenance shall also be included.

13. Dewatering. Provide detail on how any planned dewatering shall be
managed on the site, or state that no groundwater or surface water dewatering
shall occur on site during construction activity.

14. Variances. Professional engineer shall list any request for variance of these
standards and justification as required in Section 12.1.1.2.

15. Other information. Other information or data as may be reasonably required
by the City of Crooks. Information required by the SDDENR General Permit for
Storm Water Discharges Associated with Construction Activities in addition to the
information listed above shall also be included in the narrative report.
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12.1.3.2

16. The following note. “This Erosion and Sediment Control Plan appears to
fulfill the technical criteria and the criteria for erosion control and requirements of
the City of Crooks. | understand that additional erosion and sediment control
measures may be needed if unforeseen erosion problems occur or if the
submitted plan does not function as intended. The requirements of this plan shall
run with the land and be the obligation of the responsible party until such time as
the plan is properly completed, modified, or voided.”

17. Signature page and statement. Signature page for owner/developer and
may also include the general contractor acknowledging the review and
acceptance of responsibility for erosion and sediment control, and a statement by
the professional engineer acknowledging responsibility for the preparation of the
Erosion and Sediment Control Plan.

Erosion and Sediment Control Plan Sheet. The Erosion and Sediment Control
Plan Sheet shall be separate from the narrative report. The plan shall be
prepared at a minimum scale of one (1) inch equals one hundred (100) feet and
include the following:

1. Property Line. The property lines for the site where the work will be
performed.

2. Existing Topography. Existing topography with one- (1- ) or two-foot (2-)
contour intervals, and encompass the area shown on the final drainage plan
(drawn to scale). Additional information may be required.

3. Proposed Topography. Proposed topography with one- (1-) or two-foot (2-
) contour intervals; the map shall show elevations, dimensions (drawn to
scale), location, extent, and the slope of all proposed grading.

4. Existing Facilities. Location of any existing structures or hydrologic features
on the site.

5. Existing Conditions. Location of all structures or natural features on the
land adjacent to the site as required for the final drainage plan. The plan shall
show the location of the street, street right-of-way, storm sewer, channel, or
other waters receiving storm water runoff from the site. Any potential
wetlands identified on inventory maps or observed shall be clearly shown.

6. Proposed Facilities. Show all proposed structures and development on the
site.

7. Proposed Conditions. The plan shall indicate the proposed changes to the
location of street, street right-of-way, storm sewer, channel, wetlands, water
bodies or other waters receiving stormwater runoff.

8. Limits of Construction. Delineate allowable limits of disturbance for each
phase of construction development.

9. Location of Soil Stockpiles. Areas designated for topsoil and subsoil
storage.
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12.1.3.3

12.1.3.4

10. Location of Storage Areas. Areas designated for equipment, fuel,
lubricants, chemical, and waste storage.

11. Location of Concrete Washout Facilities. Areas designated for the
washout of concrete equipment.

12. Location of temporary roads. Designated for use during the construction
period.

13. Plans of all drainage features. Show all structural and nonstructural erosion
controls, paved areas, retaining walls, cribbing, planting, temporary or
permanent soil erosion control measures, or other features to be constructed
in connection with, or as a part of, the proposed work, together with a map
showing the drainage area of land tributary to the site and estimated two-year
runoff of the area served by all drains.

14. Detail drawings. Design drawings of sediment controls, temporary
diversions, and any practices used that are not referenced in these criteria.

15. Other information. Other information or data as may be reasonably required
by the local jurisdiction.

16. Detailed schedule. Detailed schedule of events including dates (workday or
week) of completion of the erosion control measures.

17. Display Requirements. Provide location for sign that complies with Section
12.8.5.3.

Erosion Sediment Control for Individual Lots of a Subdivision

Individual lots involving less than one (1) acre of disturbed area in an approved
subdivision or larger common plan of development or sale shall not be
considered a separate construction project, but rather as a part of the subdivision
development as a whole. It will be the responsibility of the locally approved
Erosion and Sediment Control Plan for the subdivision. Subdivision Erosion and
Sediment Control Plans must incorporate a separate detail drawing and narrative
describing minimum erosion control measures of individual lots within the
approved subdivision or larger common place of development or sale. It is
understood that the City of Crooks may require additional erosion control
measures if unforeseen erosion problems occur or if the submitted Erosion and
Sediment Control Plan does not function as intended.

Acceptance of Erosion and Sediment Control Plan

An Erosion and Sediment Control Plan must be accepted prior to issuance of an
Excavation and Grading Permit by the City. Acceptance of the Erosion and
Sediment Control Plan does not imply acceptance or approval of drainage plans,
utility plans, street or road plans, design of retaining walls, or any other aspect of
site development.
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12.2 Erosion Control

Planning for the installation of permanent or temporary soil erosion controls is needed in
advance of all major soil disturbance activities on the construction site. After construction
begins, soil surface stabilization shall be applied within 14 days to all disturbed areas that may
not be at final grade but will remain dormant (undisturbed) for periods longer than an additional
21 calendar days. Within 14 days after final grade is reached on any portion of the site,
permanent or temporary soil surface stabilization shall be applied to disturbed areas and soil
stockpiles. When the initiation of stabilization measures are stopped due to snow cover or arid
conditions, stabilization measures shall be initiated as soon as possible.

Soil surface stabilization protects soil from the erosive forces of raindrop impact, flowing water,
and wind. Erosion control practices include surface roughening, mulching, erosion control
blankets, and, establishment of vegetative cover by seeding and mulching, and the early
application of gravel base on areas to be paved. Stabilization measures to be used shall be
appropriate for the time of year, site conditions, and estimated duration of use. The maximum
time limits of land exposure for selection of erosion controls are summarized in Table 12.1
(page 12A.7).

12.2.1 Surface Roughening

Surface roughening provides temporary stabilization of disturbed areas from wind and
water erosion. It is particularly useful where temporary revegetation cannot be
immediately established due to seasonal planting limitations.

The soil surface is considered roughened if depressions are created two (2) to four (4)
inches deep and are spaced approximately four (4) to six (6) inches apart. If slopes are
sufficiently rough after final grading, no further treatment is required. The surface of
exposed soil can be roughened by a number of techniques and equipment. A chisel or
ripping implement can be used in most soil conditions. Roughening cannot be performed
in very sandy or rocky soil.

Surface roughening, also referred to as scarification, shall be performed after final
grading. Fill slopes can be constructed with a roughened surface. Cut slopes that have
been smooth graded can be roughened as a subsequent operation. Roughening of
ridges and depressions shall follow along the contours of the slope. On slopes steeper
than 2:1, the tracks left by a dozer working perpendicular to the contour can leave
acceptable horizontal depressions.

Care shall be taken not to drive vehicles or equipment over areas that have been
scarified. Tire tracks will smooth the roughened surface and encourage runoff to collect
into channels. As surface roughening is only a temporary control, additional treatments
may be necessary to maintain the soil surface in a roughened condition.

12.2.2 Mulching
All disturbed areas shall be mulched, or seeded and mulched, within 14 days after final
grade is reached on any portion of the site not otherwise permanently stabilized. Areas

that will remain in an interim condition for more than one (1) year shall also be seeded.
(See Section 12.2.3.2)
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To protect newly seeded areas and to provide temporary cover on other disturbed areas
that will not require temporary revegetation or cannot be seeded due to seeding date
limitations, a mulch shall be applied consisting of:

1.

Clean, weed- and seed-free, long-stemmed grass hay (preferred) or cereal grain
straw. Hay is preferred as it is less susceptible to removal by wind. Mulch shall be
applied evenly at a rate of two (2) tons per acre. At least 50 percent of the mulch, by
weight, shall be ten (10) inches or more in length.

Mulch shall be anchored. This can be accomplished mechanically by crimping or with
the aid of tackifiers or nets. Anchoring with a crimping implement is preferred, and is
the recommended method for all areas equal to or flatter than 3:1. Mechanical
crimpers shall be capable of tucking the long mulch fibers into the soil four (4) inches
deep without cutting them.

On small areas sheltered from the wind and from heavy runoff, spraying a tackifier
on the mulch is satisfactory for holding it in place. For steep slopes and other special
situations, blankets, anchored with staples, may be required instead of mulch.

Hydraulic mulching shall be limited to those situations where it is too difficult to apply
and anchor a mulch of long-stemmed grass hay or cereal straw; namely, slopes
steeper than 3:1 or where access is limited. Wood cellulose fibers shall be mixed
with water and a tackifying agent and applied at a rate of one thousand five hundred
(1,500) pounds per acre with a hydraulic mulcher.

Mats, blankets, and nets are available to help stabilize steep slopes and drainage
channels. Depending on the product, these may be used alone or in conjunction with
grass or straw mulch. Normally, use of these products will be restricted to relatively
small areas. Mats made of jute, coconut fiber, or various geosynthetic fibers can be
used instead of mulch. Blankets are straw mulch that have been woven and
oftentimes include a synthetic layer or net. Plastic netting may be used to anchor
mulch.

Some synthetic tackifiers or binders may be used to anchor mulch. Caution shall be

used to prevent the introduction of any potentially harmful material into the
environment. Manufacturer’'s recommendations shall be followed at all times.
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12.2.3 Revegetation

A viable vegetative cover shall be established within one (1) year on all disturbed areas
and soil stockpiles not otherwise permanently stabilized. Vegetation is not considered
established until a uniform vegetative ground cover with a density of at least 70% is
achieved, or which, in the opinion of the City, is sufficiently mature to control soil erosion
and can survive severe weather conditions.

12.2.3.1

12.2.3.2

Seedbed Preparation. Areas to be revegetated shall have soil conditions
capable of supporting vegetation. Overlot grading will oftentimes bring to the
surface subsoils that have low nutrient value, little organic matter content, few
soil microorganisms, and conditions less conducive to infiliration of precipitation.
Under certain conditions, soil amendments and treatments may be necessary to
provide an adequate growth medium to sustain vegetation.

Whenever possible, topsoil shall be salvaged for respreading on areas to be
revegetated. The depth of soil stripping is determined by the depth of available
topsoil.

The rooting zone of most semi-arid grasslands is six (6) to eighteen (18) inches.
At a minimum, the upper six (6) inches of topsoil can be stripped and stockpiled,
and respread to a thicker depth on surfaces not planned for buildings or
impervious areas. If the surface is compacted, ripping of subsoils prior to
topsoiling is recommended. Scarification will assist in placement of a stable
topsoil layer on steeper slopes, and allow percolation and root penetration to
greater depth.

Fertilizer can be added to improve nutrient levels necessary for plant growth.
Other treatments, such as liming, can be used to adjust soil conditions as
necessary with amendments. Soil testing is recommended to determine
appropriate amendments required.

A suitable seedbed will enhance the success of revegetation efforts. The upper
layer of soil shall be in a condition suitable for seeding at the proper depth and
conducive to plant growth.

Temporary Revegetation. Temporary revegetation is required on all disturbed
areas having a period of exposure prior to final stabilization of one (1) year or
longer. All temporary seeding shall be protected with mulch.

To provide temporary vegetative cover on disturbed areas that will not be paved,
built upon, or fully landscaped within 12 months but will be completed within 24
months, plant an appropriate annual grass and mulch the planted areas. The
annual grasses generally suitable for this area are listed in Table 12.2. These are
to be considered only as a general recommendation whenever specific design
guidance for a particular site is not available.
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12.2.3.3 Permanent Revegetation. To provide vegetative cover on disturbed areas not
paved or built upon for two (2) years or longer, or for an indeterminate length of
time, a perennial grass mix shall be planted. Each site will have different
characteristics, and a landscape professional should be contacted to determine
the most suitable seed mix for a specific site. In lieu of a specific mix and for
planning purposes, one of the perennial grass mixes listed in Table 12.3 can be
used. The Pure Live Seed (PLS) rates of application recommended in these
tables are considered to be absolute minimum rates for seed applied using
proper drill-seeding equipment. All permanent seeding shall be protected with
mulch.

12.2.4 Roads and Soil Stockpiles

Road cuts, road fills, and parking lot areas shall be covered with the appropriate
aggregate base course on the surfaces to be paved in lieu of mulching. Early application
of road base is suitable where a layer of course aggregate is specified for final road or
parking lot construction. This practice may not be desirable in all instances and is not
needed when final pavement construction will take place within 30 days of grading to
final contours. All non-paved portions of road cut, fill, and parking lot areas shall be
seeded and mulched as soon as possible after final grading has occurred, but in no case
later than 14 days after grading has been completed.

Soils planned to be stockpiled for more than 60 days shall be seeded with a temporary
or permanent grass cover within 14 days after completion of stockpile construction.
Mulching is recommended to assure vegetation establishment. If stockpiles are located
within close proximity to a drainageway (i.e., one hundred [100] feet), additional
sediment control measures, such as a temporary diversion dike or silt fence, shall be
provided. (See Section 12.3)

12.2.5 Dust Mitigation

To avoid dust migration and deposition off site, appropriate application of water or other
approved dust suppression techniques shall be required.

12.3 Sediment Control

Installation of Sediment Control Measures. All construction sites must install necessary
perimeter sediment control measures in their approved Erosion and Sediment Control Plan prior
to the issuance of an Excavation and Grading Permit by the City of Crooks. This only allows the
minimum amount of soil disturbance necessary that is directly related to the installation of these
sediment control measures. Construction sites may be required to be inspected to verify that
these sediment control measures have been properly installed prior to the issuance of an
Excavation and Grading Permit by the City of Crooks.

The installation of all other sediment entrapment and control facilities shall begin before major
land disturbance activities begin on a construction site in accordance with their time schedule
established in their Erosion and Sediment Control Plan.

Sediment control will be site specific (located on the site under construction unless designated
and approved by the City of Crooks) and can include vehicle tracking controls; sod buffer strips
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around the lower perimeter of the land disturbance; sediment barriers, filters, dikes, traps, or
sediment basins; or a combination of any or all of these measures.

Sediment controls shall be constructed before land disturbance takes place. Earthen structures
such as dams, dikes, and diversions shall be mulched within 14 days of installation. Earthen
structures that are expected to remain in place for more than one (1) year shall be seeded and
mulched.

12.3.1

12.3.2

Vehicle Tracking

Wherever construction vehicles enter onto paved public roads, provisions shall be made
to prevent the transport of sediment (mud and dirt) by vehicles tracking onto the paved
surface. It is recommended that coarse-aggregate rock surfacing be provided to keep
most construction traffic from coming into contact with mud and dirt. In other words,
stabilized access, parking, staging, and loading and unloading areas will reduce the
likelihood that vehicles will come into contact with mud. Sites that have not voluntarily
implemented these practices may be required to construct a stabilized vehicle tracking
control device.

For sites greater than one (1) acre, a stabilized vehicle tracking control shall be
constructed. Whenever deemed necessary by the City, wash racks shall be installed to
remove mud and dirt from the vehicle and its tires before it enters onto public roads.

Whenever sediment is transported onto a public road, regardless of the size of the site,
the road shall be cleaned at the end of each day. Sediment shall be removed from roads
by shoveling or sweeping and be transported to a controlled sediment disposal area.
Street washing shall not be allowed until after sediment is removed in this manner.
Storm sewer inlet protective measures shall be in place at the time of street washing.

Slope—Length and Runoff Considerations

Cut-and-fill slopes shall be designed and constructed to minimize erosion. This requires
consideration of the length and steepness of the slope, the soil type, upslope drainage
area, groundwater conditions, and other applicable factors. Slopes that are found to be
eroding excessively will require additional slope stabilization until the problem is
corrected. The following guidelines shall assist site planners and plan reviewers in
developing an adequate design:

1. Rough soil surfaces are preferred over smooth surfaces on slopes (see Section
12.2.1).

2. Temporary slope diversion dikes (as discussed in Section 12.3.2.1) can be
constructed at the top of long or steep slopes, or hillslopes that have an upslope
tributary drainage area over five (5) acres. Diversion dikes or terraces (Sections
12.3.2.1 and 12.3.2.3) may also be used to reduce slope length within the disturbed
area.

Temporary diversion dikes shall be provided whenever: S?L>2.5 (Equation 1)

Where: S = slope of the upstream tributary area (in feet/foot); and
L = length of the upstream slope (in feet)
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12.3.21

12.3.2.2

12.3.2.3

Concentrated storm water shall not be allowed to flow down cut or fill slopes unless
contained within an adequately-sized temporary channel diversion, a permanent
channel, or temporary slope drain (see Section 12.3.2.4).

Wherever a slope face crosses a water seepage plane that endangers the stability of
the slope, adequate drainage shall be provided.

Provide sediment traps, basins, or barriers (silt fences or straw bale dikes) below
slopes to reduce off-site sediment transport or to reduce slope lengths (see Section
12.3.3).

Slope Diversion Dikes. A temporary slope diversion dike is a horizontal ridge of
soil placed perpendicular to the slope and angled slightly to provide drainage
along the contour. Temporary diversion dikes can be constructed by excavation
of a V-shaped trench or ditch and placement of the fill on the downslope side of
the cut.

There are two types of temporary slope diversion dikes:

1. A diversion dike located at the top of a slope to divert upland runoff away
from the disturbed area. The discharge from undisturbed or previously-
developed upland areas collected by these diversion dikes may be directed to
a permanent channel or temporary channel diversion. (See Section 12.4.2)

2. A diversion dike located at the base or midslope of a disturbed area to divert
sediment-laden water to a sediment trap or basin. The discharge from these
diversion dikes may be directed to a temporary slope drain or sediment basin.

Roads and Roadside Swales. The drainage system provided for roads will
define to some extent the length and area of individual slope segments within the
disturbed area. A number of smaller hillslope segments will be created by
construction of roads. These areas shall require erosion control as described in
Section 12.2.4, and sediment controls dependent on the size of upslope tributary
area. (See Section 12.3.3)

For road areas that are not paved within 30 days of final grading, and have not
received early application of roadbase (see Section 12.2.4), rough-cut street
controls shall be used. These are runoff barriers that are constructed at intervals
down the road. The barrier projects perpendicular to the longitudinal slope from
the outer edge of the roadside swale to the crown of the road. The barriers are
positioned alternately from the right and left side of the road to allow construction
traffic to pass in the unbarricaded lane.

Terracing. Sediment can be controlled on slopes that are particularly steep by
using terracing. During grading, relatively flat sections, or terraces, are created
and separated at intervals by steep slope segments. The steep slope segments
are prone to erosion, however, and must be stabilized in some manner.
Retaining walls, gabions, cribbing, deadman anchors, rock-filed slope
mattresses, and other types of soil retention systems are available for use. These
shall be specified in the plan and installed according to manufacturer’s
instructions.
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12.3.24 Slope Drains. There are certain instances when runoff must be directed down a
slope within the disturbed area. A temporary slope drain can be used to protect
these hillslope areas from scour and additional erosion. A number of alternative
designs and materials can be used for a slope drain.

The sizing of temporary slope drains shall be defined but do not need rigorous
hydraulic analysis. Slope drains shall be sized for a two-year storm event. The
discharge from all slope drains shall be directed to a stabilized outlet. (See
Section 12.4.3)

12.3.3 Sediment Entrapment Facilities

Sediment entrapment facilities are necessary to reduce sediment discharges to
downstream properties and receiving waters. Sediment entrapment facilities include
straw bale barriers, silt fences, sod filter strips, sediment traps, sediment basins, silt
ditches, and wattles. The type of sediment entrapment facility to be used depends on the
tributary area, basin slope, and slope length of the upstream area. Table 12.4
summarizes the recommended maximum tributary areas, slope lengths, and slopes for
four types of sediment entrapment facilities.

All runoff leaving a disturbed area shall pass through a sediment entrapment facility
before it exits the site and flows downstream.

An established green filter strip may be adequate for small sites, provided the limits for
tributary slope are not exceeded and the flow is not concentrated. Straw bale barriers or
silt fences may be used for somewhat larger areas, depending on the upslope drainage
area. When the tributary area is less than five (5) acres but greater than that allowed for
straw bale barriers or silt fences, runoff shall be collected in diversion swales and routed
through temporary sediment traps.

12.3.31 Silt Fence. A silt fence is made of a woven synthetic material that filters runoff.
Silt fence can be placed as a temporary barrier at the base of a disturbed area
but is not recommended for use in a channel or swale. The material is durable
and will last for more than one season if properly installed and maintained.

12.3.3.2 Filter Strips. Vegetated filter strips cause deposition of sediment within the area
of vegetation. Buffer strips of natural vegetation can be left at the time of site
grading, or can be created by using sod. A dense ground over is necessary or
runoff will channelize within the area. A minimum width of 20 feet is
recommended.

12.3.3.3 Sediment Traps. A sediment trap is a temporary structure that is designed to fill
with sediment. A sediment trap can be constructed by either excavating below
grade or building an embankment across a swale. Excavated traps are less
prone to failure than embankments. No pipe is used at the outlet, as in a
sediment basin, and an open-channel spillway shall be included in the design. A
minimum of 3,600 cubic feet of storage volume shall be provided for each
tributary acre.

If sediment traps are incorporated into the erosion control plan, provide the
following guidance for the contractor:
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12.3.3.4

e Sediment volume required and provided.
e Length, width, and depth of the trap.

e Provide the top elevation of the berm, and length, and elevation for the
overflow assembly.

Sediment Basins. Areas draining more than ten (10) acres shall be routed
through a sediment basin. Sediment basins shall be designed to a minimum
3,600 cubic feet of volume per tributary acre and be cleaned out prior to
becoming half full.

Tributary acres shall be the total potential disturbed acres at one time drained to
the sediment basin from a construction site or larger common plan of
development or sale. This does not have to apply to storm water flows from acres
that are:

= Undisturbed onsite areas with no erosion and sediment control issues.
» Previously disturbed onsite areas that have achieved final stabilization.

= Disturbed or undisturbed areas not within the construction site or larger
common plan of development or sale.

Performance Standard: If the storm water flows from acreages that do not apply
to this standard are sufficient to cause significant hydraulic overloads that impact
the sediment basins designed performance, then alternative measures should be
considered (e.g. divert flows from areas that do not apply around the disturbed
areas and sediment basin or build sediment basin off-line of main drainageway
and divert only disturbed areas to sediment basin).

If the site is to include a post construction storm water quality or flood control
detention facility, the permanent detention facility may be used as the temporary
sediment basin, provided the outlets are designed for construction activities and
are later modified for post construction activities upon completion of construction
and final stabilization of disturbed soils. Such permanent detention facilities or
post construction water quality BMP’s shall be restored to design grades,
volumes, and configurations after site development is completed and the project
is finalized. The outlet from a sediment basin shall be designed to empty its
volume in no less than 16 hours; namely, to have an average outflow rate of 28.0
gallons/minute/tributary acre, or less. The basin length shall be no less than twice
the basin width. The inflow structures at the entrance of the basin shall be
designed to dissipate inflow energy and to spread the flow so as to achieve
uniform flow throughout the basin’s width. The gravel and rip rap horseshoe
sediment basin should be utilized when drainage culverts are already in place
prior to site construction activities since existing culverts and roadway fill sections
readily afford sediment storage area.

If sediment basins are incorporated into the Erosion and Sediment Control Plan,

provide the following information in the plan to provide necessary guidance for
the contractor:

12.15 11/2022



12.3.3.5

12.3.3.6

e Delineate the tributary drainage area to each sediment basin on the erosion
control plan.

e Sediment volume required and provided.
e Length, width, and depth of the basin.

o For sediment basins, give the top elevation of the berm, and length, and
elevation for the overflow assembly. The outlet structure size and invert
elevations will also be provided.

For drainage locations serving less than ten (10) acres, a sediment basin or a
combination of sediment basin(s) and sediment traps providing storage for three
thousand six hundred (3,600) cubic feet of storage per acre drained may be
required along with silt fences, silt ditches, or equivalent sediment controls on all
sideslope and downslope boundaries of the construction area.

Silt Ditch. A silt ditch is constructed by excavating a small channel along and
parallel to the existing contours of the land. Silt ditch can be placed as a
temporary barrier at the base of a disturbed area but is not recommended for use
in a channel or swale. Silt ditch shall be designed to a minimum 3,600 cubic feet
of volume per tributary acre. The berm constructed on the downstream side of
the excavated channel shall be seeded and mulched immediately after
construction.

Sediment Control Wattles. A sediment control wattle is used to provide a
flexible, lightweight, and porous sediment entrapment device. It is typically
manufactured of a straw and coconut matrix, is 6-20 inches in diameter and is 10
feet long. The wattle is staked into the ground. Sediment control wattles are
useful for control of sediment transport in ditch bottoms, swales, and waterways.
The wattles may be used in lieu of, or in conjunction with silt fence, rock check
dams, or silt ditch. Refer to Table 12.4 for wattle spacing criteria.

12.4 Drainageway Protection

At times, construction activities must occur adjacent to or within a drainageway. Whenever this
occurs, bottom sediments will be disturbed and transported downstream to minimize the
movement of sediments resulting from construction activities that take place within any
drainageway. Temporary facilities can be installed to divert flowing water around such sediment-
generating construction activities within drainageways.

12.4.1 Working Within or Crossing a Waterway

Whenever work occurs within a waterway, the following shall be considered as
appropriate:

1.

Construction vehicles shall be kept out of a waterway to the maximum extent
practicable. Where in-channel work is necessary, steps, such as temporary channel
diversions, shall be taken to stabilize the work area during construction to control
erosion. The channel (including bed and banks) shall be restabilized immediately
after in-channel work is completed.
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12.4.2

2. Where an actively-flowing watercourse must be crossed regularly by construction
vehicles, a temporary crossing shall be provided. Two primary methods are
available: a culverted crossing and a stream ford.

A culverted crossing shall be designed to pass the two-year design flow.

A ford shall be lined with a minimum six- (6-) inch thick layer of one and a half-(1.5-)
inch diameter rock.

A permit is required for placement of fill in a waterway under Section 404 of the
Clean Water Act. The Corps of Engineers office in Pierre, South Dakota, shall be
contacted about the requirements for obtaining a 404 permit.

3. Whenever feasible, a temporary channel diversion (see Section 12.4.2) shall be used
to bypass the work areas when work takes place within a channel.

4. Whenever possible, construction in a waterway shall be sequenced to begin at the
most downstream point and work progressively upstream installing required channel
and grade control facilities.

6. Complete work in small segments, exposing as little of the channel at a time as
possible.

6. Where possible, perform all in-channel work between September 15 and April 15.
Temporary Channel Diversions

Limiting construction activities within actively-flowing water will significantly reduce
sediment movement downstream from these activities. This can be done by using a
temporary diversion facility that carries water around construction activities taking place
within a waterway.

Permanent drainage channels shall be constructed at the earliest possible stage of
development. Temporary channel diversions shall not remain in place for more than two
years prior to removal or replacement by permanent facilities.

12.4.2.1 Stability Considerations. Temporary channels are not likely to be in service

12.4.3

long enough to establish adequate vegetative lining. Temporary channel
diversions must be designed to be stable for the design flow with the channel
shear stress less than the critical tractive shear stress for the channel lining
material. Unlined channels shall not be used unless it can be demonstrated that
an unlined channel will not erode during the design flow. Design procedures for
temporary channels are described in detail in the Hydraulic Engineering Circular
No. 15 published by the Federal Highway Administration.

Outlet Protection
The outlets of slope drains, culverts, sediment traps, and sediment basins shall be
protected from erosion and scour. Outlet protection shall be provided where the velocity

of flow will exceed the maximum permissible velocity of the material where discharge
occurs. This may require the use of a riprap apron at the outlet location.
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12.4.4

Check dams can be used in ditches or swales and downstream of the outlets of
temporary slope drains, culverts, sediment traps, and sediment basins. Check dams
reduce the velocity of concentrated flows and trap sediment eroded from the upstream
ditch or swale. They are not a primary sediment trapping facility and are a temporary
flow-control structure.

Check dams may be used under the following conditions:

1. In temporary or permanent swales that need protection during the establishment of
grasses;

2. In permanent swales that need protection prior to installation of a non-erodible lining;

3. In temporary ditches or swales that need protection where construction of a non-
erodible lining is not practicable.

Check dams shall be constructed of four- (4-) to six- (6-) inch angular rock to a maximum
height of two (2) feet. The center of the top of the dam shall be six (6) inches lower than
the sides to concentrate the flow to the channel center. Where multiple check dams are
used, the top of the lower dam shall be at the same topographical elevation as the toe of
the upper dam.

Sediment that collects behind a check dam shall be removed when the sediment
reaches the spillway level. Check dams constructed in permanent swales shall be
removed when perennial grasses have become established, or immediately prior to
installation of a non-erodible lining. All of the rock and accumulated sediment shall be
removed, and the area seeded and mulched, or otherwise stabilized.

Inlet Protection

All storm sewer inlets that are made operable during construction shall be protected to
prevent sediment-laden runoff from entering the conveyance system without first being
filtered or otherwise treated to remove sediment.

Inlets may be temporarily blocked to prevent sediment-laden runoff from entering storm
sewers. Inlet protection measures shall be removed after upstream disturbed areas are
stabilized.

Caution must be used in temporarily blocking inlets to assure that localized flooding
conditions do not develop.

Inlet protection shall be removed from storm sewer inlets within paved street sections or
parking lots during the winter months between December 1 and February 15. The City
may require removals earlier than December 1 or installations later than February.
During the period when inlet protection has been removed, alternate erosion control
methods for inlet protection must be employed if ground is not stabilized by frozen
conditions.
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12.5 Underground Utility Construction

The construction of underground utility lines that are not exempted (see Section 12.1.1.1.e)
shall be subject to the following criteria:

1. No more than three hundred (300) feet of trench are to be opened at one time.

2. Where consistent with safety and space considerations, excavated material is to be placed
on the uphill side of trenches.

3. Trench dewatering devices shall discharge in a manner that will not adversely affect flowing
streams, wetlands, drainage systems, or offsite from the property. Site dewatering permit
requirements shall be discussed with the South Dakota Department of Environment and
Natural Resources.

4. Provide storm sewer inlet protection (see Section 12.4.4) whenever soil erosion from the
excavated material has the potential for entering the storm drainage system.

12.6 Disposition of Temporary Measures

All temporary erosion and sediment control measures shall be removed and dispose within 30
days after final site stabilization is achieved, or after the temporary measure are no longer
needed, whichever occurs earliest, or as authorized by the City of Crooks. For example, a site
containing only one building shall have temporary erosion control measures removed after
building construction is complete and final landscaping is in place. Temporary erosion control
measures shall be removed from a commercial construction site or residential subdivision only
after streets are paved and all areas have achieved final stabilization. Trapped sediment and
disturbed soil areas resulting from the disposal of temporary measures shall be returned to final
plan grades and permanently stabilized to prevent further soil erosion.

The professional engineer preparing the Erosion and Sediment Control Plan shall submit a
schedule of removal dates for temporary control measures. The schedule shall be consistent
with key construction items such as street paving, final stabilization of disturbed areas, or
installation of structural storm water controls.

12.7 Maintenance

All temporary and permanent erosion and sediment control practices shall be maintained and
repaired by the owner during the construction phase as needed to assure continued
performance of their intended function. Silt fences and wattles may require periodic replacement
and all sediment accumulated behind them shall be removed and disposed of properly.
Sediment traps and basins will require periodic sediment removal when the design storage level
is half full. All facilities shall be inspected in accordance with Section 12.9 by the responsible
party or their representative.
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12.8 Pollution Prevention Using Nonstructural BMPs

Nonstructural BMPs are to be a part of construction activities.

12.8.1 Objectives in the Use of Nonstructural BMPs

Nonstructural BMPs differ from the structural BMPs because they focus on activities to
control water quality rather than physical structures. Because they rely on actions and
not structures, nonstructural BMPs must be implemented constantly and repetitively over
time. There are two main objectives of using nonstructural BMPs. These are:

1.

2.

Reduce or eliminate the pollutants that impact water quality at their source, thus
reducing the need for structural control requirements. The use of nonstructural BMP
practices may assist structural BMP efficiency and may eliminate the need for
additional storm water treatment.

Address water quality concerns that are not considered cost-effective by structural
controls such as implementing a spill prevention and containment program.

12.8.2 Good Housekeeping

12.8.2.1

12.8.2.2

Application. Good housekeeping practices are designed to maintain a clean and
orderly work environment. The most effective first steps towards preventing
pollution in storm water from work sites simply involves using good common
sense to improve the facility’s basic housekeeping methods. Some simple
procedures a site can use to promote good housekeeping are improved
operation and maintenance of machinery and processes, material storage
practices, material inventory controls, routine and regular cleanup schedules,
maintaining well organized work areas, signage, and educational programs for
employees and the general public about all of these practices.

Contact Information Display Requirement. The permittee shall post a 24-hour,
7 days-a-week sign with the contractor contact name and contractor phone
number readily visible at the development site entrance. A City of Crooks
approved 24-hour contact number to register complaints must also be included
on the sign. The contact information shall be clearly readable, securely anchored,
and appropriately weatherproofed to assure its integrity throughout construction.
The following or similar format shall be used:

1. To report an erosion, sediment, spill, or other problem at this construction site
to the responsible contractor call:

Contractor Name
Contractor Phone

To register a complaint about this construction site to the City of Crooks call:

Approved City of Crooks Contact Number
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12.9 Inspections

The permittee shall assure that qualified personnel inspect the site at least once every seven
calendar days and within 24 hours of the end of a storm that is 0.5 inch or greater or snow melt
event that cause surface erosion to confirm plan compliance. Where runoff is unlikely due to
winter conditions, such inspections shall be conducted at least once per month. Based on the
results of the inspection, the plan shall be revised and implemented, in no case later than seven
calendar days following the inspection.

The inspection shall look for evidence of or the potential for pollutants entering the drainage
system or leaving the site and shall include disturbed areas of the construction site that have not
been finally stabilized, areas used for storage of materials, structural and nonstructural control
measures, and locations where vehicles enter or exit the site.

A report summarizing the areas inspected, name(s) and title(s) of personnel making the
inspection, the date(s) of the inspection, major observations, and corrective actions taken shall
be made and retained as part of the plan for a least three years. Such reports shall identify any
incidents of noncompliance. Where an inspection does not identify any incidents of
noncompliance, the report shall contain a certification that the site is in compliance with the plan
and permit. The report shall be dated and signed by the responsible party or their authorized
representative.

Compliance documentation is the responsibility of the Owner/Developer/Contractor as identified

in Section 12.1.3.1.

12.10 Construction Control Measures

12.10.1 Concrete Washout Area

Concrete washout areas shall be constructed during any period of planned development where
concrete is being used and allowed to be disposed of on site. The use of a vehicle tracking
control in conjunction with concrete washout area is required unless the concrete washout area
is protected by the site’s vehicle tracking control.

12.10.2 Limits of Construction
Plan shall clearly delineate allowable limits of disturbance for each phase of construction. Limits
of construction are designed to delineate construction site perimeters, protect and preserve

stabilized areas, drainageways, regulated water bodies (wetlands), environmental sensitive
areas, historical areas, erosion and sediment control measures and other resources.
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12.11 Final Stabilization

All erosion and sediment control measures accepted in the Erosion and Sediment Control Plan
must be maintained until final stabilization is reached which means that either:

1. All planned soil disturbing activities at the site have been completed and a uniform
perennial vegetative cover with a density of 70 percent of the native cover or an
equivalent permanent stabilization measure has been employed on any pervious areas
of the site; or

2. A specific alternative to final stabilization as described in this chapter; or

3. A specific alternative approved by the S.D. DENR general permit for storm water
discharges associated with construction activities.
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13.1

Chapter 13

Construction Plans

General

Detailed reproducible plans, prepared by or under the direct supervision with the signature, seal,
and date of the licensed Professional Engineer in the State of South Dakota, shall be filed with
the City Of Crooks or all work involved in public improvement contracts. Detailed plans shall
conform to the City of Crooks Ordinances and to the following requirements.

13.2

13.3

13.3.1

13.3.2

13.3.3

13.3.4

13.3.5

Subdivision Plans — Refer to the City of Crooks Subdivision Regulations for plan
requirements and submittals.

General Plan Sheet Requirements

Plan Sheet Size. Prepare plans on sheets 11 inches by 17 inches in size, except for
special layout sheets when specifically accepted by the City of Crooks. Review plans
may be submitted on sheets 22 inches by 34 inches. The maximum width of any sheet
shall not be greater than 36 inches.

Names on Sheets. All persons designing, detailing, and checking plans shall legibly
place their names on the plan sheets in a space provided for this purpose.

Title Block. A title block listing the name of the project, Owner, and Engineer along with
sheet title, date, sheet number, and space to denote revisions. Title block shall go in
lower right corner or right edge of each sheet except the title sheet so as to be read from
the bottom or right side. Page numbers shall be in the lower right corner of each sheet.

Precision and Detail. Plans shall be prepared with such precision and in such detail as
to be within the customary degree of accuracy for work of this kind and so permit the
convenient layout in the field for construction and for other purposes. They shall also be
of such character as to provide for the production of an accurate estimate of quantities
for the several pertinent items of work to be performed in the construction of the
improvement.

Special Provisions. Plans shall include special provisions for items of work included in
the plans which are not covered by the Standard Specifications and accepted special
provisions of the South Dakota Department of Transportation and the City of Crooks as
may be required to properly cover the work contemplated by the plans. Special
provisions may be prepared on 8 1/2-inch by 11-inch paper and bound with other bid
documents.
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13.4 Title Sheet

The following information shall be shown when applicable.
1. Project name and location.
2. Type of project.

3. Small scale map showing project location. Plan and profile sheet layout shall be shown
on location map.

4. Index (a complete sheet index is to be shown).
5. File number (to be filed at the City Hall).
6. Engineer’s firm name and address.

7. Estimate of quantities (may be placed on second sheet). Development plan shall contain
utility quantities only.

8. Design Engineer’s certification, registration number, and date certified.

9. General Notes (show all general notes pertaining to construction. Include a general note
that project shall be constructed in accordance with the Standard Specifications or as
directed by the City of Crooks).

10. Legend (define all symbols shown in the plans).

11. Legal Description, including section, township, and range.

13.5 General Information to be Shown on Detailed Plans

The following information shall be shown when applicable.

1. Construction limits.

2. Benchmarks.

3. Street names.

4. Right-of-way widths.

5. Removal of large trees, buildings, pavement, structures, or other features as required.

6. Horizontal and Vertical Control. Alignment notes and benchmark descriptions are to be
located on the plan portion of the sheets. All vertical control shall be based on NAVD 1988

vertical datum.

7. Lot and block numbers and subdivision name in new subdivisions. Otherwise, show
property addresses.

13.2 11/2022



8. Lot dimensions (along rights-of-way or easements).
9. Show scale (usually 1" = 20" horizontal and 1" = 5' vertical reduced to 1" = 40’ horizontal
and 1" = 10" vertical) using a bar type diagram and standard north arrow together. Show
arrow on right-hand side pointing to top or left of sheet.

10. Existing and proposed utilities—type, size, and location. (Show existing features less
prominently or dashed.)

11. Pavement widths.

12. Where stationing is continuous from one sheet to the next, the last station on one sheet
is to be the first station shown on the next. If possible, locate on the sheet to avoid
“breaking” the plan and profile.

13. Existing trees, fences, walks, drainage structures, ditches, pavements, buildings, and
other obstacles or improvements that are in or near the work area. (Show existing features
less prominently or dashed.)

14. Survey line or reference line shall be shown on plan view.

15. Temporary and permanent easements.

16. Special details and special notes when required.

17. Plan view and profile shall line up whenever possible.

18. Symbols and abbreviations used on plans if different from those shown in Standard
Specifications.

19. Any soils information available. (Show test hole locations on plan and profile sheets.)
20. When it is required by the City of Crooks, a traffic control plan shall be shown on plans.
21. Other information deemed necessary by the Design Professional certifying the plans.

22. Revision block showing description, date, and by.

13.6 Street and Storm Sewer Plans

The following information shall be shown when applicable.
1. Show BEGIN STA. and END STA.

2. Storm sewer plans shall be shown on the same sheets as paving unless it is a major
installation.

3. Match lines to other plan and profile sheets where they do not follow in order in the plans
such as at an intersection.
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4. Horizontal curve data near curve or code for clarity if several are to be shown or if the
sheet is crowded. Show Point of Intersection (Pl) Station, Aangle, degree, radius, tangent,
length, and superelevation, if any. Show Point of Curvature (PC), Point of Intersection (PI),
and Point of Tangent (PT) station on the plan. For vertical curves show stationing, length,
and elevations of Point of Vertical Curvature (PVC), Point of Vertical Intersection (PVI), and
Point of Vertical Tangent (PVT). Also show “K” value as defined in A Policy on Geometric
Design of Highways and Streets published by AASHTO, latest English edition.

5. Drainage arrows designating direction of runoff.

6. Stationing of paving projects will generally run from north to south or from west to east
so that the north arrow will point to the top or lefthand side of the sheet.

7. New construction and information notes in accordance with standard “Typical Notes.”

8. Show profile of existing ground or proposed street high enough to allow for storm sewer
information and profile grades below. Show street profile grade elevations every 25 feet,
typical. Label the existing ground line and show percent of grade on the new grade line
(usually top of curb).

9. Show profile flow line elevations on all inlets, catch basins, pipes, and culverts. Show
size, type, class (if necessary), and percent of grade on storm sewer pipes.

10. Show intersection details to the extent necessary to insure proper horizontal and vertical
alignment. The following additional information is required:

a. Spot elevations along center lines and along curb lines extended through the
intersection.

b. Drainage arrows showing direction of storm water flow.

Additional geometric information may be required including key distances, stations,
angles, curve data, and elevations necessary for design and staking.

11. Show typical sections as required including information on the following:

Shoulder slopes, back slopes, side slopes

Paving widths, thicknesses, and types

Lane widths

Pavement cross slopes

Sidewalks and slopes

Subgrades and paving treatment

Typical right-of-way lines

Other typical details of paving or grading sections as appropriate not otherwise
covered on the standard paving details.

SQ@ "0 a0 T

Typical sections may be waived for private development plans if it is a standard section.
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13.7 Sanitary Sewer Plans

The following information shall be shown when applicable.

1. Stationing, location, and type of all manholes, intakes, or other structures. Type of
structures shall be in conformance with the Standard Specifications.

2. Details shall be shown for all structures that are not in accordance with City of Crooks
standards.

3. Plan and profiles of all sewer lines (including existing ground profile and proposed
finished grade profile).

4. Size, length, and grade of sewers.

5. Type of pipe materials and strengths (if necessary).

6. Invert elevations at all intakes, manholes, and other structures.

7. On reconstruction projects, location, size, and type of all sewer stubouts, wyes, or tees.
Stubout locations shall be referenced to lot corners. When risers are to be installed, riser

location and size shall be shown on reconstruction plans.

8. Estimates shall include stubout quantities when they are to be constructed by City
contract.

9. Rim and invert elevations of existing and proposed manholes and structures.

10. Manholes shall be identified with numbering system on plan and profile.

11. Class of pipe bedding if necessary.

12. Existing underground utilities such as cables, water, sewer, or gas lines or any other

underground features that cross or are near the proposed sewer. Show exact elevations, if
possible, where there may be conflict with new construction.

13.8 Drainage Ditch and Drainageway Plans

The following information shall be shown when applicable.

1. Stationing and flow line elevation at beginning and end of ditch construction.

2. Size, type, length, and grade of ditch.

3. Typical sections showing ditch dimensions, backslopes, and invert and slope treatment.
4. Invert elevations at all structures.

5. All special structures shall be detailed on plans.
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6. Drainage design data.
7. Cross-sections and topographic map showing existing ground and finished grade at

intervals of 100'.

13.9 Water Main Plans

The following information shall be shown when applicable.

1. Stationing, location, and type of all water lines, manholes, valves, fire hydrants, or other
appurtenances.

a. Stationing and type of structure shall be shown on station bar.

b. Location shall be shown on plan or on station bar if referenced to survey line or
center line.

C. Type of structures shall be in conformance with Standard Specifications,

Standard Plates, or as directed by the City of Crooks.

2. Details shall be shown for all structures that are not in Standard Specifications, Standard
Plates, or as directed by the City of Crooks.

3. Plan and profiles of all water lines where future changes in grade are possible.
4. Size and length of water lines.

5. Type of pipe materials and strengths if necessary.

6. Top of pipe grade to be six (6) feet below finished grade.

7. On reconstruction projects, location, size, and type of all water stubs, wyes, or tees. Stub
locations shall be referenced to lot corners and stubbed to property line.

8. Estimates shall include stubout quantities when they are to be constructed by City
contract.

9. Curb elevations at all hydrant locations.
10. All castings shall be City standard where maintained by the City.

11. Class of pipe bedding if necessary.

13.10 Erosion Control Plan

An erosion control plan shall be submitted as detailed in Chapter 12 of these Design
Standards.
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Chapter 14

Acceptance Procedures and Requirements
for Private Construction of Public Improvements

14.1 Application of Standards

The requirements contained herein shall apply to all new private development construction and
site development construction within City dedicated right-of-way and easement areas that is
planned for or subject to public use within the jurisdiction of the City of Crooks. This acceptance
shall consist of all improvements included in the Owner submitted construction plans accepted
by the City.

14.1.1 Acceptance Limitation. The acceptance of an improvement shall in no way constitute
an assumption by the City of liability for defects in the improvement. By accepting the
improvement, the City does not warrant or guarantee that the improvement has been
properly designed or constructed. Any errors or omission of the Owner/ Developer/
Engineer shall not be the responsibility of the City.

14.2 Acceptance Procedure

The acceptance process will proceed in two phases. The first phase will consist of Ultility
Acceptance which includes the water main, sanitary sewer, and storm sewer facilities.

The second phase or Final Acceptance shall consist of all other public improvements including
but not limited to grading, crushed base, curb and gutter, and surfacing. All items identified
during the final inspection shall be complete before the final acceptance.

14.2.1 Utility Acceptance. A Utility Warranty Report shall be sent to the developer’s
representative when the water main, sanitary sewer, and storm sewer facilities are
complete and accepted by the City of Crooks. Storm sewer facilities shall include storm
sewer pipe, storm sewer inlets, and storm sewer junction boxes. The warranty start date
shall be shown on the Utility Warranty Report.

The warranty start date shall be the date the two (2) -year warranty period commences
for the water main, sanitary sewer, storm sewer pipe, storm sewer inlets, and storm
sewer junction boxes.

14.2.2 Final Acceptance. The City of Crooks or an authorized representative shall notify the
developer’s representative when all public improvements are complete and accepted by
the City. The date the improvements are accepted shall be included in this notification.
This date shall be the date the two (2) -year warranty period commences for all
improvements included in the final acceptance.

After the City grants final acceptance, the City will assume all maintenance
responsibilities for the public improvements.
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14.3 General Policy

The City shall provide snow removal service on streets where the lower lift of asphalt has been
placed. The City shall not provide snow removal services on streets where manholes, valve
boxes, and any other items protrude above the roadway surface.

Prior to the final acceptance, the Owner shall maintain the improvements and repair or correct
any deficiencies that may occur before final acceptance is granted.

The City will accept responsibility for damage to curb and gutter caused by snow plow
operations provided notification is given prior to the final lift of asphalt being placed.

The Owner shall be responsible for installation and maintenance of any barricades or warning
signs required until final acceptance is granted.
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Chapter 15

Street Lighting

15.1 Reserved for future use.
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Chapter 16

Inspection and Testing

16.1 General

In order to ensure satisfactory completion and conformance with city standards, the City shall
conduct inspections and require testing during construction. It is the responsibility of the
contractor to abide by the proposed testing and inspection schedules set forth in this section
and to notify the city when work is ready for inspection. In the event that the proposed
schedules are not met, construction on the project shall cease until the items that are out of
compliance are resolved.

All projects shall be constructed and tested in accordance with Engineering Design Standards,
Standard Specifications, or as directed by the City of Crooks.

16.2 Submittals

The contractor shall submit shop drawings of all materials to be constructed to the City of
Crooks for approval. Four (4) complete sets of original drawings plus any number the Contractor
wishes to maintain shall be submitted. One complete set of shop drawings shall include all
submittals for the project. Each set shall be bound into a single document with a cover page
attached listing the following information.

1. Project Name
2. Submittal Date

3. Contact information for the Contractor

16.3 Testing Schedule

The following tests shall be scheduled by the contractor and performed by a certified testing
agency. All results shall be forwarded to the City of Crooks. Tests shall be performed as
detailed in the current version of the SDDOT Materials Manual or current ASTM Standards.

1. Asphalt Paving — Density tests shall be performed at the frequency of 1 per 900
lane feet per lift. Density tests shall be performed using the cut out (core) or nuclear
gauge method. The nuclear gage method shall only be used for acceptance testing
if it is calibrated with cores as detailed in the Materials Manual. A standard density
(Rice) test shall be performed once per project and when there is a change in the
mix. Testing may be waived by the engineer when the total project quantity for
asphalt is less than 500 tons.

2. PCC Concrete Streets — An air content test shall be performed on the first truck
before pouring is begun. An air test, slump test, and at least four concrete cylinders
(1 for an early break, 2 for 28 day breaks, and one backup) shall be made for every
150 cubic yards of pouring.
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Sidewalks, Curb & Gutter, Concrete Fillets, Valley Gutters, Inlets, and other
Miscellaneous Concrete — An air test, slump test and a strength test shall be
performed for every 100 cubic years of pouring. Additional strength tests should be
run when needed to determine when concrete is ready to carry traffic.

Structural Concrete — Air tests, slump tests, and strength tests shall be run at the
frequency specified by the current version of the SDDOT Materials Manual in the
Minimum Sampling and Testing Requirements section.

Subgrade — Soil density and moisture content tests shall be performed on all
pavement subgrade and roadway fills a minimum of one (1) per city block or every
600 feet, whichever is less, per four (4) feet of depth. A minimum of one (1)
standard density and optimum moisture determination shall be made for the project
and one (1) additional test for each change in the soil type.

Utility Trenches — Density tests on trench backfill shall be performed in accordance
with the City’s Standard Specifications for Construction. In general, a minimum of
one density test and moisture content shall be made for every 500 lineal feet of
trench per four (4) feet of depth. A minimum of one (1) standard density and
optimum moisture determination shall be made for the project and one (1) additional
test for each change in the backfill.

Base Course, Select Granular Backfill, Aggregates, and other Granular Materials —
A minimum of one (1) gradation shall be run per project per type of material. Density
tests shall be run on base course for roadways a minimum of one (1) per city block
or every 600 feet, whichever is less. Testing may be waived by the engineer when
the total project quantity for each type of material is less than 500 tons.

The engineer may at any time order additional testing above and beyond the minimum required.
The contractor and supplier are encouraged to perform testing as needed to monitor their own
quality control. This testing, however, will not be used in determining acceptance of the installed
material. When testing will be destructive to the final product, such as coring asphalt pavement,
approval must be obtained from the engineer prior to testing.

16.4

Inspection Schedule:

Listed below is a summary of inspections that shall require written documentation of approval by
the City of Crooks. The Contractor shall schedule all inspections with the City of Crooks.

16.4.1 Streets:

1.

Subgrade Stability: The contractor shall schedule an inspection with the City of
Crooks to inspect the subgrade stability. The inspection shall be completed once
the subgrade has been compacted into place and prior to placing the base course.
The contractor will be required to proof roll the subgrade with equipment approved
by the City of Crooks. Unstable areas shall be repaired by the contractor.

Base Course Stability: The contractor shall schedule an inspection with the City of
Crooks to inspect the base course stability. The inspection shall be completed once
the base course has been compacted into place and prior to placing surfacing. The
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16.4.2

16.4.3

16.4.4

16.4.5

16.4.6

contractor will be required to proof roll the base course with equipment approved by
the City of Crooks. Unstable areas shall be repaired by the contractor.

Bottom Lift Asphalt Stability: The contractor shall schedule an inspection with the
City of Crooks to inspect the stability of the bottom lift of asphalt. The inspection
shall be completed prior to placement of the second lift. The City of Crooks shall
visually inspect the bottom lift for any failures or depressions. In areas of failure and
excessive depression the existing asphalt shall be removed, the underlying grade
stabilized and new asphalt patched back into place. In areas of moderate
depression, a leveling course shall be installed prior to placement of the second lift.

Sanitary Sewer: Newly constructed sanitary sewer systems shall be tested as
described in the City’s Standard Specifications or as directed by the City of Crooks.

1. Pipe Inspection

2. Pipe Leakage

3. Manhole Leakage

4. Pipe Deflection Test
5. Television Inspection

Water: Newly constructed water main systems shall be tested as described in the City’s
Standard Specifications or as directed by the City of Crooks.

1. Pipe Inspection
2. Disinfection and Bacteriological Testing
3. Hydrostatic Pressure Testing

Drainage: Newly constructed storm sewer systems shall be tested as described in the
City’s Standard Specifications or as directed by the City of Crooks.

1. Pipe Inspection

2. Pipe Deflection Test

3. Television Inspection

Final Inspection: The City of Crooks shall conduct a final inspection once all
improvements are complete. If all work appears substantially complete, an acceptance
letter shall be forwarded to the contractor. If needed a punch list of items to be repaired
or completed shall be attached to the acceptance letter.

Warranty Inspections: The City of Crooks shall conduct inspections as necessary
throughout the warranty process. If needed a punch list of items to be repaired shall be

generated and forwarded to the contractor. At the end of the warranty period, the City of
Crooks shall forward a letter documenting the expiration of the warranty.
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INFORMATION SOURCES

These Design Standards are a compilation of information taken from several different
sources. The main sources used to develop these standards are as follows:

City of Crooks Ordinances and Subdivision Regulations

DGR Engineering Construction Specifications

The City of Sioux Falls Design Standards for Public Improvements
The South Dakota Department of Agriculture and Natural Resources

South Dakota Department of Transportation
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SECTION 100

SUBSURFACE INVESTIGTATIONS AND EXISTING UTILITIES

1.0 SOIL INVESTIGATION

1.1 GENERAL

1.1.1

On any public improvements projects the determination for when soil
investigations will be required will be determined on a case-by-case basis
by the City of Crooks.

A geotechnical exploration shall determine any special conditions. A
report shall be submitted and shall make recommendations regarding
grading, foundations and pavement.

The OWNER will be responsible for performing soil investigations prior to
construction and shall provide three copies of the soils report to the City
for its review and files.

It shall be the Contractor’s responsibility to determine to his own
satisfaction the location and nature of all surface and sub-surface
obstacles and the soils and water conditions which will be encountered
during the construction.

All sampling and testing of the soils shall be performed in accordance with
the appropriate AASHTO and ASTM designations and shall be completed
by or under the direct supervision of a Registered Professional Engineer
licensed in the State of South Dakota.

1.2 SAMPLING

1.2.1

1.2.2

1.2.3

1.2.4

Samples shall be obtained by drilling along the existing or proposed
public rights-of-way.

The minimum depth of borings shall be 5 feet in fill areas, 5 feet below
subgrade foundation, in cut areas and 2 feet below the flow line of pipes
and conduits.

The maximum distance between borings shall not exceed 400 feet. Where
drainage areas or soft areas are being crossed, the distance between
borings shall be shortened to determine the edges of the soft area. The
depth of the borings may also need to be increased to determine to what
depth improved subgrade material may be required.

At least one boring shall be a minimum of 10 feet deep to establish the
depth of the existing water table.
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1.3 REPORT
1.3.1

1.3.2

The report shall identify any special conditions found including but not
limited to water depth, potential for erosion, expansive soil, corrosion
potential and any other special conditions found during the testing.

The report shall provide recommendations for foundations, grading,
subgrade and paving. The pavement design may be included in the
report or submitted by the design Engineer.

2.0 EXISTING UTILTIES

2.1 GENERAL

211

Existing utilities shall be shown on the drawings in accordance with
available data. The exact locations shall be determined by each Contractor
as the Work proceeds. All work shall be done carefully so as to avoid
damaging the existing utilities and Work. The Contractor shall be
responsible for locating, or having located, all utilities, whether shown or
not on the plans or in the specifications.

Each Contractor shall provide for protection, temporary removal and
replacement or relocation of obstructions as required for the performance
of the Work.

Other obstructions not shown on the plans and requiring relocation shall be
exposed by the Contractor without injury; or if injured, shall be repaired by
Contractor at his expense. Removal of such obstruction or its relocation
shall be made by the Contractor at no cost to the City.

2.2 UTILITY CONTACT

2.21

In accordance with South Dakota state law, no excavator may begin any
excavation without first notifying the One-Call Notification Center at 1-
800-781-7474 of any proposed excavation.

2.3 UTILITY REPAIR

2.3.1

2.3.2

When an existing utility is exposed or damaged, the Contractor shall
comply with the repair requirements of the affected utility.

When an underground utility is exposed, the Contractor shall compact the

backfill beneath the exposed utility before completion of the backfill
operation.
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3.0 SEWER AND WATER MAIN SEPARATION

3.1

3.2

3.3

34

3.5

3.6

3.7

Water mains shall be separated from gravity sanitary and storm sewer lines, manholes
and inlets by a horizontal distance of at least 10 feet, measured edge to edge, unless
the water main is laid in a separate trench or on an undisturbed earth shelf located on
one side of the sewer line and at such an elevation that the bottom of the water main
is at least 18 inches above the top of the sewer line.

When it is impossible to obtain horizontal (10 feet) or vertical (18 inches above the-
sewer main) separation, the sewer line must be relaid and constructed with pipe
equivalent to water main standards of construction and shall be pressure-tested to
assure water tightness before backfilling.

Water mains shall be laid to provide a horizontal distance of at least 25 feet from any
septic tank, seepage pit, absorption field, stabilization pond or lagoon.

When conditions prevent this separation, the water line must be encased in PVC,
Ductile iron or cast iron for the 25 feet of separation. The encasement material be
adequately sealed with a flexible end seal.

Water mains crossing above any sewers shall be laid to provide a separation of at least
18 inches between the bottom of the water main and the top of the sewer and one full
length of water pipe must be located so both joints will be as far from the sewer as
possible.

A non-perforated sewer main may cross above a water main if the minimum vertical
separation of 18 inches is provided, the sewer main material is of acceptable water
main pipe quality and is a continuous piece at least 20 feet in length, and the length of
water pipe is located so both joints are as far as possible from the sewer main.
Adequate structural support must be provided for the sewers to prevent excessive
deflection of joints and settling on and breaking the water mains.

A water main may cross either above or below a non-perforated sewer line with a
vertical separation of less than 18 inches if either the water or sewer line is encased
(as per Paragraph 1.3.4) for at least 10 feet each side of the crossing. Adequate
structural support must be provided for the sewers to prevent excessive deflection of
joints and settling on and breaking the water mains.
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3.8 Storm sewer lines may be installed closer than the required 18-inch vertical separation
and the 10-foot horizontal separation provided the storm sewer line is constructed as
follows:

3.8.1 Inlieu of the encasement of the watermain as specified in Paragraph
1.3.4, each joint of the storm sewer within ten (10) feet of the watermain
may be sealed using a butyl rubber sealant meeting federal specification
#SS-S-210A and AASHTO M-198, and each joint is encased with a two
(2) foot wide by six (6) inch thick concrete collar centered on the joint.
The band shall be reinforced with the equivalent steel area as that in the
RCP.

3.8.2 Each joint of the storm sewer within ten (10) feet of the water main is sealed
using a rubber "O"-ring gasketed joint capable of passing a low pressure (5
psi) air test.

3.9 There shall be at least a 10-foot horizontal separation between water mains and

sanitary sewer force-mains. There shall be an 18-inch vertical separation at crossings
as required in Paragraphs 1.3.5 and 1.3.6.
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1.0

2.0

3.0

SECTION 200

SITE GRADING

GENERAL

1.1

1.2

1.3

1.4

New developments shall be graded such that storm water runoff is directed away from
building sites to existing or proposed drainage ways, public rights-of- way or to other
drainage routes approved by the City.

Storm water runoff shall not be allowed to drain to another property with higher volume
or with greater velocity than what occurred in the natural condition of the pre-developed
site.

The Owner and Contractor shall follow all federal, state and local laws concerning
storm water runoff.

The Developer shall design for storm water runoff from adjacent properties that slope
toward the site. The design shall be sized for the amount of runoff that would occur
from the adjacent property in a fully developed state.

SUBDIVISION GRADING

2.1

2.2

2.3

24

25

All lots in the subdivision shall be generally graded for rear to front drainage unless
otherwise approved by the City Street Superintendent.

Elevations shall be shown on the grading plans for all lot comers and each high or low
point along the property lines and streets. Flow direction and location of inlets and
ditches shall be indicated on the plans by arrows.

Elevations shall be on the datum established by the USGS.

A slope of four feet horizontal to one-foot vertical shall not be exceeded unless
otherwise authorized by the City.

No filling will be allowed in any wetland or within the flood plain of any river, creek, lake
or stream without a permit granted by the U.S. Corps of Engineers.

CLEARING AND GRUBBING

3.1

GRUBBING
3.1.1 On areas required for construction of embankments, all stumps, roots, etc.,

shall be removed to a depth of at least one foot below the existing ground
surface.
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3.1.2

On areas required for borrow sites and material sources, stumps, roots,
etc., shall be removed to the complete extent necessary to prevent such
objectionable matter becoming mixed with the material to be used on
construction.

On areas of excavation, all stumps, roots, etc., shall be removed to a depth
of at least one foot below the top of the subgrade.

Stump holes and other holes from which obstructions have been removed
shall be backfilled and compacted in accordance with the requirements of
the applicable Design Standards dealing with the excavation, backfill,
embankment and compaction in the areas affected.

3.2 CLEANING OF THE SITE

3.2.1

3.2.2

3.23

All materials cleared and grubbed shall be disposed of by the Contractor at
a location acceptable to the street or utilities superintendent.

All trees, shrubs, brush, and other vegetation shall be removed and
disposed of on a daily basis.

Before the work will be considered complete, the Contractor must remove
all surplus materials, tools, equipment, weeds, brush, rubbish, stumps, or
other objectionable materials, leaving the site of the work and all portions
of the finished work clean, unobstructed and ready for use.

3.3 DISPOSAL

3.3.1

3.3.2

3.33

Materials and debris shall be removed from the project site and disposed
of at locations acceptable to the city of Crooks. The Developer or Contractor
shall be required to locate a disposal site and must obtain and file with the
City permission in writing from the property owner or owners for the use of
private property for disposal purposes. Any disposal shall be subject to final
approval by the City, given in writing, prior to any work being done at the
location under con sideration. The Contractor shall comply with all
applicable federal, state, and local laws, ordinances, and regulations
governing the disposal of solid wastes.

All perishable material shall be removed from the site. If burned, it shall be
under the constant care of competent workmen and in such a manner that
the surrounding vegetation and adjacent property is not jeopardized. The
Contractor will be responsible for compliance with all federal, state, and
local laws and regulations applicable to burning and controlling fires.

Prior to approval of project completion, the Contractor shall obtain and
furnish to the City a lien waiver or a letter of satisfaction written by the
property owner of the disposal area and addressed to the Contractor.
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1.0

2.0

3.0

SECTION 300

BURIED UTILITY INSTALLATION
GENERAL

1.1 All material encountered shall be excavated to the lines and grades shown on the plans
or as set by the Engineer.

1.2 Trenches for force main and water main shall be of a depth that will provide a minimum
cover of 72" below the proposed finished grade or street subgrade if the finished
ground will not be completed during the same construction season that it is started.

1.3 Where pipe elevation is determined by minimum depth only, the excavation shall be
sufficient at all points to grade the pipes on the tangents and vertical curves as dictated
by the minimum bending radius of the pipe and fittings as recommended by the
manufacturers.

1.4 The trenches shall be sufficiently straight between designated angle points to permit
the pipe to be laid true to line in the approximate center of the trench.

1.5 Intersections with and crossings of other underground utilities shall be in accordance
with applicable state and local laws and regulations and the requirements set forth in
Chapter 2 for Sewer and Water Main separation.

1.6 The areas immediately adjacent to the trench shall be graded as required to prevent
surface water from entering the trenches.

ROADWAY CROSSINGS

2.1 At such roadway and all other crossings as may be designated by the street
superintendent, the trenches are to be mechanically tamped and filled in such a
manner as to prevent any serious interruption of traffic upon the roadway or crossing.

2.2 Not more than one street or road crossing may be obstructed by the same trench at
any one time except by permission of the City.

ROCK EXCAVATION

3.1 When rock is encountered in a trench, excavation shall be completed to a minimum of
eight (8) inches below and on each side of all pipes, valves, fittings and other
appurtenances.

3.2 Excess excavation shall be backfilled with compacted material conforming to the
bedding material required for the type of material being installed.
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4.0

5.0

6.0

DEWATERING

4.1

42

4.3

Where water is encountered in a trench, water shall be removed by pumping to lower
the water level to such elevation that the pipe may be laid dry at the grade shown on
the plans.

All water pumped from the trench shall be disposed of in a manner so as not to cause
any damage to adjacent property.

In the event the water from the dewatering procedures can reach the waters of the
state, a general dewatering permit shall be required. = To obtain information on the
general dewatering permit the Contractor should contact the South Dakota
Department of Agriculture and Natural Resources at (605) 773-5559.

TRENCH BOTTOM PREPARATION

5.1

5.2

5.3

54

5.5

5.6

5.7

The sides of all trenches shall be vertical from the bottom of the trench to a point one
(1) foot above the top of the pipe.

The width of the trench shall be greater than six (6) inches but less than twelve (12)
inches on each side of the pipe bell.

The bottom of all trenches for underground piping shall be carefully and accurately
formed to the lines and grades as shown on the plans prepared by the Engineer or as
specified herein.

Removal of rock, boulders, and large stones, or other manmade material shall be
completed in accordance with Paragraph 6.3 "Rock Excavation".

If the trench bottom is inadvertently excavated deeper than necessary, it shall be
backfilled to the proper grade with compacted bedding material.

Whenever wet, soft or unstable soils incapable of properly supporting the pipe, or other
appurtenances are encountered in the trench, the Contractor shall be required to
remove the unsuitable materials and backfill to the proper grade with concrete,
granular material or other suitable approved material.

Backfill material installed to bring the trench bottom up to proper grade shall be
compacted to a minimum density of 90% of maximum Standard Proctor Density
(ASTM D698).

BACKFILLING AND COMPACTING

6.1

6.2

Any trenches improperly backfilled or showing excessive settlement shall be reopened
to a depth required for proper compaction. Any additional settlement of the trench shall
be brought back to grade with additional topsoil. The trench shall be left in a condition
SO as to present a neat appearance.

Backfill material shall be free of boulders, frozen clods, large roots, excessive sod or
other vegetation, construction debris.
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6.3

6.4

6.5

6.6

6.7

No backfilling shall take place in freezing weather without written permission from the
City.

Bedding material for all sanitary sewer pipes shall be 1/4 inch to 3/4 inch clean angular,
crushed rock with the following gradation requirements:

. 95% passing 3/4-inch sieve
. 95% retained in the No. 4 sieve and well graded

Bedding material for water main shall be pea rock or a clean, dry sand meeting the
following gradation. Water main bedding material will be used for both PVC and ductile
iron water main.

. Minus 1-inch with not more than 10 percent passing the No. 200 sieve.

Bedding material for Storm Sewer shall be Class | or Class Il materials meeting the
following gradation. Bedding material depth shall vary based on pipe material and shall
follow manufacturer recommendations.

o Class I: Crushed rock or gravel, 100% passing 1 1/2" sieve, <5% passing
#200 sieve

. Class IlI: Coarse grained soils includes sand, 100% passing 1 1/2" sieve,
<5% passing #200 sieve

The embedment material above the bedding material shall be finely divided material
free from debris, organic material, and clods, lumps or stones larger than 1-1/2 inches
maximum diameter. The material shall be borrowed material or job site excavated
material. Embedment material shall be placed in uniform layers not more than eight
inches (8") thick and compacted to 95% maximum density as determined by ASTM
D698 until the pipe has a cover of not less than one foot (1').

Trench stabilization material for all utility trenches where necessary shall be 3/4 inch
to 4 inches crushed angular, well graded material. Larger material may be used if
necessary and required to stabilize the bottom of the trench.

The remainder of the backfill above the embedment material shall consist of selected
material from excavation or borrow, and shall be free from cinders, ashes, refuse,
organic and frozen material, boulders or other materials that are unsuitable. This
material shall be placed from 12 inches above the top of the pipe to 6 inches below the
ground surface, unless otherwise specified, or to the subgrade elevation for streets or
paved surfaces. Under no circumstances shall backfill material that is placed within
two feet of the top of the pipe be allowed to contain stones, rocks or other solid debris
that is greater than three (3) inches in size.
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7.0

8.0

6.8

After completing the bedding and embedment of the pipe as specified, the remainder
of the backfill material shall be placed in uniform layers not exceeding one foot (1') in
thickness and tamped. It shall be the Contractor's responsibility to compact each layer
throughout its entire depth to at least 95% of the maximum obtainable density at
optimum moisture as determined by a Standard Proctor. The Contractor shall moisten
or aerate the backfill material to obtain the required compaction. The upper 6-inch
layer, forming the subgrade for surfacing shall be . compacted to at least 97% of the
maximum density obtainable at optimum moisture content for flexible pavements and
to at least 90% of the maximum density obtainable at optimum moisture content for
rigid pavements and gravel. Density of backfill shall be determined based on Standard
Proctor Test, ASTM Test Designation D698.

EXCESS EXCAVATION

7.1

7.2

7.3

The Contractor shall be responsible for securing and maintaining an adequate area
where excess excavation can be stockpiled for future use or wasted.

The City's approval on the site selection will be required.

The Contractor shall be responsible for the final cleanup of the site chosen. The site
shall be cleaned to the satisfaction of the property owner, and a lien waiver or a letter
of satisfaction written by the property owner and addressed to the Contractor shall be
obtained by the Contractor and furnished to the City.

TOPSOIL

8.1

8.2

8.3

8.4

8.5

8.6

8.7

All lawn and boulevards areas shall be left smooth with a minimum of 4" of compacted
black dirt throughout the entire area disturbed by the trench.

All topsoiled areas and other non-paved areas disturbed by construction activities shall
be reseeded to the full width and length of areas disturbed during construction.

Prior to topsoiling and finish grading, all rough grades shall be corrected, adjusted and
brought to the required elevations.

The subgrade surface shall be prepared for topsoiling by cross-discing to a depth of
two (2) inches or more to permit bonding of the topsoil to the subgrade.

All stones and other debris greater than two (2) inches in any dimension shall be
removed from the surface of the subgrade prior to the placement of the topsoil.

Topsoil material shall not be placed when the topsoil or subgrade is frozen or wet
enough to cause clodding.

Topsoiling operations shall be considered complete when the finished surface is

smooth and true to required grades with a maximum allowable deviation of 0.1 foot
and free of sticks, stones and other material one (1) inch or more in any dimension.
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1.0

2.0

GENERAL

SECTION 400

ROAD CROSSINGS

1.1 All pipelines, conduit, and casing pipe installed within federal, state, or county highway
right-of-way shall conform to the most recently adopted codes for the system involved,
the State Accommodation of Utilities Policy, and all permits required by federal, state

and local authorities.

1.2 Road crossings shall be located so as to cross tracks or highways approximately at
right angles. In no case shall the crossing be less than 45 degrees to the centerline
unless prior written authorization is obtained from the authority having jurisdiction over
the area. The location shall be such so as to not restrict drainage, endanger existing
structures or interfere with maintenance or reconstruction procedures.

1.3 All topsoil shall be saved and replaced upon completion of the crossing.

STEEL CASING

2.1 Steel casing pipe shall conform to ANSI Specification 836.10 and shall have a
minimum yield strength of 35,000 psi. Minimum casing dimensions shall be in
accordance with the following:

CARRIER CASING CASING MINIMUM WALL
PIPE MINIMUM INSIDE THICKNESS
DIAMETER DIAMETER (Inches)
(Inches) (Inches)
2 6 0.188
4 10 0.188
6 12 0.188
8 16 0.188
10 18 0.188
12 20 0.188
14 22 0.282
15 24 0.282
16 24 0.282
18 26 0.313
20 28 0.344
21 30 0.375
22 30 0.375
24 32 0.407
26 34 0.438
28 36 0.469
30 38 0.469
32 40 0.501
34 42 0.532 -

Need to verify sizes before submitting.
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3.0

2.2 CASING SPACERS

2.2.1

222

223

224

225

Casing spacers shall be constructed of semi-circular stainless-steel bands
which bolt together forming a collar around the carrier pipe. The spacers
shall be designed with risers (when needed) and runners to support and
center the carrier within the casing and maintain a minimum clearance of
0.50" between the casing 1.0. and the spacer 0 .0 . Each spacer shall have
four riser and runner combinations -- two on each band. Type 304 stainless
steel bolts and nuts shall be provided with the spacers.

The bands shall be manufactured of 8" wide, 14-gauge 304 stainless steel.
The risers shall be constructed of 304 stainless steel having a minimum
length of 6".

Abrasion resistant runners, having a minimum length of 7" and a minimum
width of 1", shall be attached to each riser to minimize friction between the
casing pipe and the carrier pipe as it is installed. Runners shall be made
of ultra-high molecular weight polymer which has a low coefficient of
friction. The ends of all runners shall be beveled to facilitate installation over
rough weld beads or the welded ends of misaligned or deformed casing

pipe.

Interior surfaces of the stainless-steel collar shall be lined with PVC or
EPDM having a minimum thickness of 0.090" with a hardness of durometer
"A" 85-90.

Recommended spacing of the spacers is one placed a maximum of one
foot on each side of the bell joint and one placed every 8 to 12 feet apart
thereafter.

BORED AND CASED ROAD CROSSING

3.1 Casing pipe shall be installed by boring or jacking with distance to the headers

3.2
3.3

34

conforming to permit and/or code requirements. When pipes are installed by the
boring method, the pipe must be jacked through the soil as the soil is removed by the
auger. Installing pipe through pre-bored holes is not permitted. Removal of material
from the bored hole by washing or sluicing is not permitted.

The casing pipe shall be uniform in alignment and grade.
The carrier pipe shall be protected within the casing pipe by casing spacers securely
attached to the carrier pipe. The number of spacers per length of pipe shall be as per

the manufacturer's recommendations.

Care and precautions are to be taken to prevent excessive belling or seating of the
carrier pipe during installation.
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4.0 BORED AND UNCASED ROAD CROSSING
4.1 Carrier pipe shall be installed by boring or jacking with distance to the headers
conforming to permit and/or code requirements. The boring diameter shall be
adequate to install the carrier pipe. Removal of material from the bored hole by
washing or sluicing is not permitted.
4.2 The carrier pipe shall be uniform in alignment and grade.

4.3 Care and precautions are to be taken to prevent excessive belling or seating of the
carrier pipe during installation.

4.4 Joints shall be allowed under the paved portions of the road only where the road width
exceeds the nominal length of the carrier pipe being installed.

5.0 BACKFILL AND COMPACTION

5.1 The backfill and compaction of jacking and receiving pits shall be completed in
accordance with the requirements of Chapter 6, "Buried Utilities".
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1.0

2.0

3.0

SECTION 500

PAVING AND SURFACING

GENERAL

1.1

The following design criteria, technical criteria and specifications shall be used in the
preparation of plans for streets in the City of Crooks.

1.2 Street lane widths shall be designed to conform with the City's Design Standards and
subdivision regulations.
SIDEWALKS
2.1 Concrete sidewalk shall be installed at locations and with the dimensions and

2.2

2.3

24
2.5

2.6

thickness as shown on the plans or as designated by the Engineer. Concrete sidewalks
shall be at least four (4) inch thick concrete placed on a 3-inch compacted gravel
cushion.

Handicapped ramps are required by state law at all intersections when sidewalk is
being installed. Handicap ramps shall be installed to conform with current ADA
regulations. Detectable warning panels shall be installed in all ramps.

Contraction joints shall be provided at intervals of not more than five (5) feet.
Contraction joints shall consist of a groove with a depth of at least 25% of the thickness
of the concrete section. The groove shall be at least 1% inch deep sawed in the green
concrete or formed by inserting a removable metal template.

The surface of the concrete sidewalk shall be finished to a light broom finish.

The minimum width of a sidewalk shall be four (4) feet unless otherwise approved by
the City street superintendent.

The Owner shall comply with the city ordinances regarding requirements of where and
under what conditions sidewalk will be required to be installed.

CONCRETE CURB AND GUTTER

3.1

3.2

3.3

Curb and gutter shall be installed to a normal standard 6" top of curb 12" deep at the
back of curb with an 30" wide pan which is 6" deep at the curb face, with non-reinforced
concrete on a compacted gravel base.

In the event a joint is encountered within 5 feet of the new curb and gutter, the existing
curb and gutter shall be removed to the joint.

Expansion joints shall be placed at changes in direction and at intervals not greater
than 150 feet. Expansion joints shall be 1/2 inch wide, filled to within one inch of the
surface with bituminous expansion joint material cut to the shape of the curb section.
Smooth dowels shall be placed across expansion joints as shown on the drawings or
as directed. One end of the dowels shall be smooth and greased or furnished with a
plastic sleeve to allow lateral movement of the curb and gutter.
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4.0

5.0

34

3.5

3.6

Contraction joints shall be provided at intervals of not more than 10 feet. Contraction
joints shall consist of a groove at least 1-1/4 inches deep sawed in the green concrete
or a plane of weakness formed by inserting a removable metal template.

All expansion joints shall be filled flush to the surface with joint sealing compound. The
joint sealing compound shall be finished slightly concave and shall not be allowed to
overflow the joint.

All exposed edges of curbs and gutter shall be rounded with a suitable edging tool.
Exposed surfaces shall be finished smooth and even with a steel trowel, and then given
a light broom finish.

CONCRETE FILLET SECTIONS

4.1

42

4.3

Concrete curb and fillet sections shall be installed at locations and with the dimensions
as shown on the plans or as designated by the Engineer. The concrete fillet section
shall be reinforced as shown on the plans and placed on a compacted gravel base.

The surface of the concrete fillet sections shall be finished to a light broom finish.
Dowels shall be placed across expansion joints as shown on the drawings or as

directed. One end of the dowels shall be smooth and greased or furnished with a
plastic sleeve to allow lateral movement of the curb and gutter.

CONCRETE VALLEY GUTTER

5.1

5.2

5.3

54

Concrete valley gutter sections shall be installed at locations and with the dimensions
as shown on the plans or as designated by the Engineer. Concrete valley gutters shall
be six (6) inch thick reinforced concrete placed on a compacted gravel base of not
less than five (5) inches in depth. 5/8" smooth dowels shall be placed across expansion
joints. One end of the dowels shall be smooth and greased or furnished with a plastic
sleeve to allow lateral movement of the valley gutter.

Expansion joints shall be placed at ends of the valley gutter between the valley gutter
and concrete fillet sections. Expansion joints shall be half inch wide, filled to within 5/8
inch of the surface with bituminous expansion joint material cut to the shape of the
concrete section. Dowels shall be placed across expansion joints as shown in the
plans or as directed by the engineer.

Contraction joints shall be provided at intervals of not more than ten (10) feet.
Contraction joints shall consist of a groove with a depth of at least 25% of the thickness
of the concrete section. The groove shall be sawed in green concrete or formed by
inserting a removable metal template.

The surface of the concrete valley gutter shall be finished to a light broom finish.
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6.0

7.0

DRAINAGE

6.1

6.2

Inlets. Inlets shall be installed whenever the city's storm sewer system is reasonably
accessible. Inlets shall be installed in low points of the street and at the point where
the curb flow capacity is exceeded. Because of handicap ramps, inlets will not be
allowed in the curb return but may be placed at the tangent points to intercept runoff
before it reaches the crosswalk.

Sidewalk Trench Drains. Concentrated points of discharge shall not be allowed to flow
over the sidewalk. The Owner shall install trench drains (or chases) at all such
locations or otherwise alter the route of the concentrated flow to the street or inlets.

TESTING RESPONSIBILITIES

7.1

7.2

7.3

74

7.5

7.6

1.7

7.8

The Owner shall secure the services of a qualified testing firm to conduct such tests
as appropriate to determine general conformance and compliance with these
specifications. The results of the tests shall be submitted to the city for review.

The testing firm shall conduct tests to determine in-place moisture and density of the
roadway granular base course.

The testing firm shall conduct testing and process control in the production of the
mineral aggregate materials.

The testing firm shall perform testing of the asphalt material.
The Contractor shall be responsible for the preparation of the asphalt concrete mix
design for the material to be furnished. A new mix design shall be prepared when the

mineral aggregate source or quality changes or when the asphalt material is changed.

The testing firm shall conduct in-place density tests of the asphaltic concrete mix after
it has been placed and compacted using nuclear density testing machines.

Portland cement concrete tests shall be conducted by the testing firm to determine
slump, entrained air and compressive strength.

A copy of each field test taken shall be submitted to the City.
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8.0 GRANULAR MATERIAL FOR BASES AND SURFACING

8.1 The aggregate for granular bases and surfacing shall conform to Section 882 of the
latest edition of the SD DOT Standard Specifications for Roads and Bridges unless
otherwise authorized by the City of Crooks. See Table 1 Below

Table 1
Sub- Base Surfacing Cushio
base Course n
Processing Crushed Crushed Crushe
Required d
PASSING PERCENT BY WEIGHT
2" Sieve 100 e T
1" Sieve 70-100 L e
%" Sieve | - 80-100 100 100
72" Sieve | - 6891 | | e
No. 4 Sieve 30-70 46-70 50-78 50-,75
No. 8 Sieve 22-62 34-58 37-67 38-64
No. 40 Sieve 10-35 13-35 13-35 15-35
No. 200 Sieve 0-15 3-12 4-15 3-12
Liquid Limit Max| - 25 | - 25
Plasticity Index 0-6 0-6 4-12 0-6
L.A. Abrasion 50 40 40 40
Test Loss
Maximum

8.2 The amount of crushed particles in the crushed rock shall consist of not less than 25%
of the total weight. A crushed particle shall be defined to be a fragment of stone
showing at least one freshly fractured face. The crushed rock produced for use in
making the mineral aggregate shall contain at least 30% but not more than 50% by
weight of air-dried material retained on a % inch square opening sieve.

8.3 The sampling and testing of the materials shall be done in accordance with the
following methods and procedures:

Test Procedure
Sampling SD 201
Gradation SD 202
Liquid Limit and Plasticity SD 207
Index
L.A. Abrasion Test ASSHTO
T96
Crushed Particle Test SD 211

11/2022



9.0

ASPHALTIC CONCRETE

9.1

9.2

9.3
94

9.5

9.6

The physical characteristics and quality of the aggregate material shall conform to the
specifications for Class G, Type 1 for the base course and Class G Type 2 for the
surface course of asphalt thicknesses greater than 2 inches and Class G Type 1 for a
2-inch-thick mat placed in a single lift. The aggregate materials shall conform to those
specified in Table 1, Section 880 - Aggregate for Asphalt Concrete in the latest edition
of the South Dakota Department of Transportation Standard Specifications for Roads
and Bridges and revisions thereto.

The aggregate retained on the No. 4 sieve shall contain at least fifty (50) percent by
dry weight of crushed pieces having two (2) or more surfaces produced by fracture.

Asphalt used for prime coat of the base material shall be MC-70

conforming to AASHTO M-82 or RC-250 conforming to AASHTO M-81. Prime will not
be required on street with curb and gutter on both sides of the roadway.

The asphaltic concrete bituminous material shall meet the requirements of AASHTO
Specifications. Unless otherwise approved by the City the _asphalt cement shall be
performance grade 64-22. The material shall meet the negative spot test as specified
in AASHTO Methods.

The asphalt concrete shall be compacted on all areas until it has been compacted to
not less than 95% of the maximum density as determined by the Marshall Method (Test
Procedure SD 313).

10.0 PORTLAND CEMENT CONCRETE

10.1 The materials to be used for the Portland cement concrete shall conform to Section

750 through Section 821, Section 860, Section 870 and Section 1010 of the latest
edition of the South Dakota Department of Transportation Standard Specifications for
Roads and Bridges, and revisions thereto.

10.2 The 28-day compressive strength shall not be less than 4,000 psi.

11/2022



11.0 PAVEMENT MARKING

11.1 Pavement marking paint shall be of standard quality typically used on state highway
projects in the State of South Dakota.

11.2 Painting materials shall be furnished ready to use without thinning, diluting or other
modifications required or allowed.

11.3 Paint shall dry to a consistency that will allow traffic to drive on it without damage to or
pickup within 20 minutes of application.

11.4 Centerline and parking space striping shall be four (4) inches wide and cross walk and
stop bar marking shall be twenty-four (24) inches wide unless otherwise approved by
the street superintendent. In place width shall be as specified with a tolerance of +/-
1/8 inch on four-inch markings and +/- % inch on twenty-four-inch markings.

11.5 Pavement marking and striping shall be applied by machine. On special areas and
markings that are not adaptable to machine application, hand application will be
permitted.

11.6 Paint shall be as furnished by the manufacturer. The paint shall be thoroughly mixed
in the original container before it is transferred to the tank of the spraying equipment.
Filling tanks, pouring paint or cleaning equipment shall not be allowed on the
pavement.

11.7 Pavement marking shall be applied during daylight hours when the ambient air
temperature is above 45 degrees F and the pavement surface is dry. The pavement
shall be cleaned of dirt, loose stones and other foreign material before the paint is
applied.
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1.0

SECTION 600

WATER DISTRIBUTION

WATER MAINS

1.1

WATER MAIN PIPE

Water main pipe 4-inches in diameter and greater shall be ductile iron or
polyvinyl chloride (PVC) with a gasket joint. PVC pipe shall have a minimum
sustained working pressure of 235-pounds per square inch (psi) (or project
requirements, whichever is greater) with a minimum cover of 6-feet. Ductile
Iron Pipe shall be designed for a minimum 150-psi (or project requirements,
whichever is greater) rated working pressure. Pipe classes shall be as
follows:

Pipe Size (inches) Ductile Iron Pressure PVC
Class
4 350 C900 DR 18
6 350 C900 DR 18
8 350 C900 DR 18
12 350 C900 DR 18
16 250 C905DR 18
20 250 C905DR 18
24 200 C905DR 18
30 150 C905 DR 18

Gaskets for all ductile iron pipe shall meet the requirements of the pipe
manufacturer. Sealing pipe joints for all AWWA C900 pipe shall use the
Rieber joining system, which has the gasket formed into the pipe during the
pipe manufacturing process. All gaskets shall meet NSF/ANSI Standard 61—
Drinking Water System Components, Health Effects.

Special gaskets will be required for all piping systems noted below:
Soils contaminated with gasoline: use nitrile gaskets.

Soils contaminated with volatile organic compounds, use
fluorocarbon gaskets.
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1.2

DUCTILE IRON PIPE

All ductile iron pipe shall be manufactured in full conformance with the most
current edition of ANSI/AWWA C150 and C151 standards. All ductile iron
pipe shall meet NSF/ANSI Standard 61-Drinking Water System
Components, Health Effects and, NSF/ANSI 372.

Ductile iron pipe shall be lined with cement mortar (Portland cement) and
shall be manufactured in full conformance with the most current edition of
AWWA C104 standards. The thickness of linings shall be not less than the
following: 1/16-inch for 6- to 12-inch pipe, 3/32-inch for 16- to 24-inch pipe
and 1/8-inch for 30- to 60- inch pipe. A plus tolerance of 1/8-inch in thickness
will be permitted. Linings shall be full thickness to the end of the spigot and
to the seat of the bell, or shall be tapered for a length of not more than 2-
inches.

Ductile iron pipe shall be coated on the outside with bituminous coating at
least one nominal mil in thickness

The exterior of ductile iron pipe shall be coated with a layer of arc-sprayed
zinc per ISO 8179-1. The mass of the zinc applied shall be 200 g/m2 of pipe
surface area. A finishing layer topcoat shall be applied to the zinc. The
coating system shall conform in every respect to ISO 8179-1 “Ductile iron
pipes - External zinc-based coating - Part 1: Metallic zinc with finishing layer.”
The bituminous coating shall then be applied as specified over the zinc
coating. Pipe shall clearly be marked as zinc coated pipe meeting the
specified requirements.

The City or City’s engineering representative have the authority to reject any
pipe they deem damaged or scratched. Zinc coating repair requirements
shall meet the requirements of Section 4.3 and 4.5 of the ISO 8179-1.
Approved zinc coating repair products are Tnemec Zinc Series 90-98,
Sherwin Williams Corothane Galvapac 1k Zinc Primer or approved equal.

Where direct buried ductile iron restrained joint pipe is shown on the plans,
pipe shall be furnished with boltless, flexible, push-on restrained joints such
as Fastite Pipe with Fast Grip Gaskets or Flex-Ring by American Ductile Iron
Pipe, Tyton Joint Pipe with Field-Lok or Field-Lok 350 restrained joint
gaskets by U.S. Pipe or prebid Engineer-approved equal. Field-adaptable
restrained joints may be provided for pipe 24-inches in nominal diameter and
smaller through the use of Fast-Grip Gaskets by American Ductile Iron Pipe,
Sure Stop 350 Gaskets by McWane, or prebid Engineer-approved equal.

Where ductile iron pipe is installed in trenchless, pipe bursting, directional
drilling, or other applications where soil load and friction is limited or the pipe
is subject to dynamic movement after the pipe systems are assembled, pipe
shall be furnished with boltless, flexible, push-on restrained joints such as
Flex-Ring by American Ductile Iron Pipe, TR Flex by U.S. Pipe, or prebid
Engineer-approved equal.
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1.3  POLYVINYL CHLORIDE PIPE

. All PVC shall be manufactured in full conformance with the most current
edition of AWWA C900-16 Standards. All PVC pipe shall meet NSF/ANSI
Standard 61-Drinking Water System Components, Health Effects and,
NSF/ANSI 372.

° For identification purposes all pipe shall be marked with the following:
Nominal pipe size, material code designation, SOR, pressure rating,
manufacturer's name or trademark, NSF seal and ASTM numbers.

° Where PVC restrained joint pipe is shown on the plans, pipe shall be
furnished with boltless, flexible, push-on restrained joints such as Diamond
Lok, JM Eagle, Certa Lok, RieberLok or prebid Engineer-approved equal.

. Gasket joint couplings used for plain end pipe shall have a pressure rating
equal to the pipe on which used. Centering of pipe within the coupling will be
assured by means of an integral positive stop in the coupling. All couplings
must be of the double gasket type. Couplings requiring welds will not be
allowed.

° All gasketed joints shall have a seating depth equal to at least 50% of the
nominal pipe diameter.

° The ends of the pipe to be inserted into couplings or joints shall be factory
marked to allow field checking of the depth of setting of the pipe in the joint
socket.

. Fittings for use on PVC pipe shall be ductile iron fittings conforming to the
requirements of Paragraph 9.3 below.

TRACER WIRE

2.1 The components of the tracer wire system shall be suitable for direct bury
applications. The conductor shall be 12 AWG, solid-strand, soft-drawn copper per
ASTM B-3.

POLYETHYLENE ENCASEMENT

3.1 Polyethylene encasement shall meet all the requirements for ANSI/AWWA
C105/A21.5 and ASTM A674. Polyethylene shall be V-bio polyethylene
encasement which shall consist of three layers of co-extruded linear low density
polyethylene (LLDPE), fused into a single thickness of not less than 8-mils.

3.2 The inside surface of the polyethylene wrap to be in contact with the pipe exterior

shall be infused with a blend of antimicrobial biocide to mitigate microbiologically
influenced corrosion and a volatile corrosion inhibitor to control galvanic corrosion.

11/2022



4.0

5.0

DUCTILE IRON FITTINGS

4.1

4.2

4.3

44

Ductile iron fittings shall conform to the requirements of ANSI Specifications A29.

Ductile iron fittings to be installed underground shall be mechanical joint or push-
on joint type conforming to the requirements of ANSI A21.11 unless shown
otherwise. Mechanical joint nuts and bolts shall be corrosion resistant, high
strength allow conforming to AWWA C111. Bolts and nuts shall be COR- BLUE T-
bolts and nuts as manufactured by NSS Industries, 304 stainless steel, or approved
equal.

Ductile iron fittings to be installed in "non-buried" locations shall be provided with
flanged joints with rubber full face gaskets. Flanged faces shall be drilled to
standard 125-pound template unless otherwise noted.

All ductile iron fittings shall be lined with cement mortar in accordance with ANSI
A21.4. the exterior finishes shall be a coal tar varnish coating not less than 1 mil.
thick.

COUPLINGS

5.1

5.2

5.3

5.4

5.5

Couplings shall be gasketed, sleeve type of a diameter to properly fit the pipes
being joined. Each coupling shall consist of one (1) steel sleeve, two (2) end ring
followers, two (2) rubber compound gaskets and sufficient bolts to properly
compress the gaskets to make a watertight coupling.

The sleeve shall be ASTM A53, ASTM 512 or carbon steel or ASTM 536 ductile
iron with a minimum yield of 30,000 psi. The steel sleeve shall have a minimum
wall thickness of one quarter (1/4) inch and a minimum length of seven (7) inches.
The carbon steel sleeves shall be furnished with a fusion bonded epoxy with a
minimum dry thickness of 12 mils suitable for potable water service. Ductile iron
sleeves may be furnished with the manufacturer's standard shop coating or coal
tar varnish coating.

The end rings shall be Ductile Iron, ASTM A536 or steel, AISI C1018, and of such
design to provide confinement of the gaskets. The end rings shall be furnished with
shop coat enamel finish.

The coupling bolts and nuts shall be corrosion resistant, high strength low alloy
steel conforming to the requirements of AWWA C111. The manufacturer shall
furnish information as to recommended torque for the proper tightening of the bolts.

Gaskets shall be minimum grade 30 gaskets composed of new crude or synthetic
rubber base compounded with other products to produce a material which will not
deteriorate from age, from heat, or exposure to air under normal storage
conditions. It shall also possess the quality of resilience and ability to resist cold
flow of the material so that the joint will remain sealed and tight indefinitely when
subjected to shock, vibration, pulsation and temperature or other adjustments of
the pipeline.
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6.0

7.0

8.0

9.0

5.6

The couplings shall be assembled on the job in a manner to insure permanently
tight joints under all reasonable conditions of expansion, contraction, shifting and
settlement, unavoidable variations in trench gradient, etc. The coupling shall be
Dresser, Style 38, as manufactured by Dresser Manufacturing Division; Rockwell,
Style 411, as manufactured by Rockwell International; Ford, Style FC3, as
manufactured by Ford Meter Box Company; or JCM Style 201 as manufactured by
JCM Industries.

BEDDING MATERIAL

6.1

Bedding material for water main shall be pea rock or a clean, dry sand meeting the
following gradation. Water main bedding material will be used for both PVC and
ductile iron water main.

. Minus 1-inch with not more than 10 percent passing the No. 200 sieve.

SERVICE LINES

7.1

7.2

PIPE. Water service pipe to be installed between the new watermain piping and
the property shall be a minimum of one (1) inch diameter 200 PSI polyethylene
tubing or soft copper tubing with fittings to be brass or PVC.

SERVICE SADDLES. Service saddles shall be sized for the size and type of pipe
being installed, shall be cast from 85-5-5-5 brass shall be Ford S70, Clow Twin
Seal or equal approved by the utility superintendent.

SERVICE LINE VALVES

8.1

8.2

CORPORATION STOPS. Corporation stop valves shall be ball type valves as
manufactured by Ford Meter Box Company, Inc., A.Y. McDonald Manufacturing or
approved equal approved by the utility superintendent. Corporation stop valves
shall conform to the requirements of AWWA C800 (latest revision) Standard for
Underground Service Line Valves and Fittings. Inlet threads of the corporation stop
shall be AWWA Type CC. Outlet connection shall be furnished with pack-joint
connections appropriate for the service line material size and type to be connected
to the valve.

CURB STOPS. Curb Stops shall be ball type valves as manufactured by Ford
Meter Box Company, Inc. and shall conform to the requirements of AWWA C800
(latest revisions) Standard for Underground Service line Valves and Fittings.
Valves shall be furnished with pack-joint type connections on both inlet and outlet.
Pack-joint connections shall be appropriate for the service line material size and
type to be connected to the valve. The valves shall be Minneapolis pattern.

SERVICE LINE VALVE BOXES

9.1

Valve boxes for service line valves shall be furnished for Minneapolis pattern.
Valve boxes shall be manufactured by the manufacturer of the service line valve
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10.0

11.0

9.2

9.3

Valve boxes shall be furnished with 1 1/4" steel pipe upper section and cast iron
base and lid. Boxes shall be coated with asphalt base paint. Valve box lids shall
be provided with a pentagon head plug.

Valve boxes shall be furnished with stationary rods. stationary rods shall be
attached to the curb stop operator by means of a cotter pin. Stationary rods shall
be of sufficient length to extend from the curb stop/service line valve operator to
the top of the box.

MISCELLANEOUS COUPLINGS

10.1

10.2

Couplings for water service pipe and tubing shall be brass body with pack-joint
connections on both ends. Pack-joint connections shall be appropriate for the
service line materials size and type to be connected.

Couplings shall be as manufactured by Ford Meter Box Company, Inc.

BURIED PIPING INSTALLATION

11.1

11.2

113

11.4

115

11.6

11.7

All piping and fittings shall be laid true to line and grade. Each section of pipe shall
be so laid and fitted together that when complete the piping will have a smooth
uniform flow line. The inside of all pipe shall be cleaned before installation and
kept thoroughly clean during and after laying the pipe. Pipe ends shall be cleaned
inside and outside.

All pipe and fitting shall be examined for defects before being lowered into the
trench. The interior and exterior protective coating shall be inspected, and field
repaired, if required and possible. All field repairs shall be in accordance with
applicable standards. If repair is not possible, the defective pipe section shall be
removed.

The pipe shall be handled and installed in accordance with manufacturer's
recommendations and the requirements of AWWA C600 for ductile iron pipe, and
the appropriate AWWA Standards for the type of pipe being installed.

When pipelaying is not in progress, including the noon hours, the open ends of
pipe shall be closed. No trench water, animals, or foreign material shall be
permitted to enter the pipe.

Bedding material shall be used with all piping (See Paragraph 9.5). After each pipe
has been graded, aligned, and placed in final position on the bedding material and
shoved home, sufficient pipe embedment material shall be deposited and
compacted under and around each side of the pipe and back of the bell or end
thereof to hold the pipe in proper position and alignment during subsequent pipe
joining and embedment operations.

The pipe shall be laid upon properly placed bedding material so that the barrel of
the pipe will have a bearing for its full length. Bell holes and depressions for joints
shall be excavated after the trench bedding has been graded.

The Contractor shall provide and maintain all necessary means and devices at all
times to remove and dispose of all water entering the trench during the process of
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pipelaying. The trench shall be kept dry until the pipelaying and jointing are
completed.

11.8 Thrust blocks may be used in conjunctions with mechanical joint thrust restraints
to restrain pressurized piping at all abrupt changes in direction, tees, bends, dead
ends and hydrants, and shall be in accordance with the pipe manufacturer's
recommendations.

12.0 THRUST RESTRAINTS
121 GENERAL

. A combination of one or more thrust restraint devices such as thrust blocks,
anchors and mechanical retainers shall be furnished at locations including ,
but not limited to, tees, elbows, hydrants, cleanouts, dead ends.

o DUCTILE IRON PIPE ANCHORS
12.1.1 Ductile iron pipe anchors shall be ductile iron mechanical joint
retainer glands: American Cast Iron Pipe Company, A-90857; Clow
Corporation, F-1058 ; or approved equal.

12.1.2 Restrained joint pipe may be used in lieu of the anchors described
above. Pipe joints shall be Clow Corporation , F-128 Super- Lock
joint, U.S. Pipe TR-FLEX restrained joint or approved equal.

o PVC PIPE ANCHORS

12.1.1 Anchors for PVC pipe shall be designed for use on manufacturers'
standard PVC Class 125, 160 and 200 pipe with outside diameters
similar to steel pipe.

12.1.2 Anchors for PVC pipe shall be Ford harness assemblies as
manufactured by Ford Meter Box company, Wabash, Indiana; Uni-
Flange Corporation, Northboro, Maine; or approved equal.

o THRUST BLOCK INSTALLATION

12.1.1 The thrust blocks shall be constructed and/or placed so that the
bearing surface is in direct line with the major force created by the
pipe or fitting.

12.1.2 The cast-in -place thrust blocks shall be constructed by pouring
concrete between the fitting and the undisturbed trench shall be the
bearing surface.

12.1.3 If the character of the soil is such that adequate bearing may not be
obtained, as proven by the calculations required in 1.03,
mechanical thrust restraint and anchors shall be provided.

12.1.4 The concrete shall not be allowed to cover the bolts of any fitting or
anchor.
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12.1.5 Precast concrete slabs will be allowed as thrust blocking when used
in conjunction with mechanical thrust restraints.

13.0 ANCHORS

14.0

15.0

16.0

13.1

Where necessary, anchors shall be installed per the applicable AWWA standards
and the manufacturer's recommendations.

MECHANICAL THRUST RESTRAINT

14.1

Mechanical thrust restraints shall be installed at all locations including, but not
limited to those listed in Paragraph 10.1.1.

MECHANICAL JOINTS AND COUPLINGS

15.1

15.2

Mechanical joints shall be carefully assembled in accordance with the
manufacturer's recommendations. If effective sealing is not obtained, the joint shall
be disassembled, thoroughly cleaned, and reassembled or replaced.
Overtightening bolts to compensate for poor installation practice will not be
permitted.

The holes in mechanical joints with tie rods shall be carefully aligned to permit
installation of the tie rods. In flange and mechanical joint pieces, holes in the
mechanical joint bells and the flanges shall straddle the top (or side for vertical
piping) centerline. The top (or side) centerline shall be marked on each flange and
mechanical joint piece at the foundry.

WATER MAIN VALVES

16.1

16.2

16.3

16.4

Gate valves shall be resilient wedge type manufactured to meet all applicable
requirements of AWWA Standard for Resilient Seated Gate Valve C509. Gate
valves shall be furnished with mechanical joint connections. Bolts and nuts shall
be corrosion resistant, high strength alloy conforming to AWWA C111. Bolts shall
be COR-BLUE T-bolts as manufactured by NSS Industries, 304 stainless steel, or
approved equal.

All valves, unless otherwise specified shall have non-rising stems, opening by
turning left and provided with 2 inch "square" nut with arrow cast in metal to indicate
direction of opening.

Cast iron wedge shall have sealing surfaces of the wedge permanently bonded
with resilient material to meet ASTM tests for rubber to metal bond ASTM 0 429-
73. Each valve shall have a smooth unobstructed waterway free from any sediment
pockets. Stuffing boxes shall be O Ring seal type with 2 rings located in stem above
thrust collar. Low friction torque reduction thrust bearings shall be located both
above and below the stem collar.

Body and cover bolts and nuts shall meet Specification ASTM A-307 and are
suitably rustproofed. Exterior shall be asphalt varnish applied per Federal
Specification TT-V-51-E. Interior shall be two-part thermo-setting, non-toxic epoxy
which is safe for potable water. Interior coating shall conform to AWWA C550
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17.0

18.0

16.5

16.6

16.7

16.8

(latest revision) Standard for Protective Epoxy Interior Coatings for Valves and
Hydrants.

Non-rising stems shall be in full compliance with AWWA specification with cast
integral stem collar and furnished of bronze conforming to ASTM 8584. Stem nuts
shall be independent of wedge and shall be made of solid bronze conforming to
ASTM B 62.

Valves shall have hydrostatic shell test of 400 psi and shut-off test of 200 psi. At
the 200-psi shut-off test, valve must be bubble-tight with a zero (0) leakage
allowance.

Resilient wedge gate valves shall be the product of a manufacturer having a
minimum of five (5) years’ experience in the manufacture of water works and
distribution valves. Resilient wedge gate valves shall be as manufactured by
American Darling Valve Co., Birmingham, Alabama; Mueller Company, Decatur,
lllinois; Clow Valve Division, Oskaloosa, lowa; Waterous Company, South St. Paul,
Minnesota; or approved equal.

All valves shall be installed in accordance with the manufacturer's
recommendations and in locations designated by the City Utility Superintendent.

VALVE BOXES

17.1

17.2

17.3

17.4

17.5

Valve boxes shall be cast iron, 5-1/4" inside diameter, adjustable valve boxes of
the screw type with sufficient length for the pipe bury as shown. Where the valve
box is shown or required on control manholes, the length shall be sufficient to
penetrate the valve marker and the Type Il reinforced manhole cover. The castiron
cover of the valve box shall have an arrow indicating the direction of opening.

Covers for water piping shall have the word "WATER" cast on the top.

Valve boxes and covers shall be as manufactured by Tyler Pipe Utilities Division,
Tyler, Texas; Mueller Co., Decatur, lllinois; Clow Corporation, Oak Brook, lllinois;
or approved equal.

Valve boxes shall be installed on the valve with the use of valve box adaptor
manufactured from a rubber compound. The valve box adaptor shall be Valve Box
Adaptor Il as manufactured by Adaptor, Inc. or approved equal.

All foreign material and debris shall be removed from the top of the valve operator
prior to setting the valve box and shall be centered and plumb over the operating
nut of the valve and shall be set so that no shock or stress will be transmitted to
the valve.

HYDRANTS

18.1

Hydrants shall manufactured by Waterous Pacer or Series 2700: American AVK.
Hydrants shall be furnished with mechanical joint base elbow. Connecting bolts
shall be corrosion resistant, high strength alloy conforming to AWWA C111. Bolts
shall be COR- BLUE T-bolts as manufactured by NSS Industries, 304 stainless
steel, or approved equal.
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18.2

18.3

18.4

18.5

18.6

18.7

18.8

18.9

18.10

18.11
18.12

Hydrant shall be dry barrel types as manufactured in accordance with AWWA
Standard C502. Hydrant shall be designed for 250 pounds working pressure and
shop tested to 300 pounds hydrostatic pressure prior to shipment to the project
site.

Hydrant body shall be constructed from cast or ductile iron. Hydrants shall be of
the "break-away" design. Valves, when closed, shall remain reasonably tight when
the upper portion of the barrel and operating mechanism is broken away. The
barrel sections shall be bolted, not screwed, to the lower section. Hydrant body
shall be of proper length to provide a minimum of 6 1/2' of bury or the specified
depth of cover over the service main. The base elbow flange connection bolts shall
be stainless steel.

The main valve seat ring and drain ring shall be bronze. The main valve shall be
compression type. Hydrant shall be furnished with a stop nut to prevent over travel
and compression of the main valve. The hydrant shall be constructed in a manner
which permits removal of internal working parts without digging or destruction of
barrel or casing.

Valve opening shall be at least 5%4" diameter. Valve opening shall have a net area
of waterway at the smallest part, with valve wide open, not less than 120% of valve
opening.

Each hydrant shall have one or more drain holes to drain the barrel. Construction
shall be such that the drain holes will be closed when the main valve is open and
open when the main valve is closed. Each hydrant shall be shop tested to
hydrostatic pressure of 300 psi with valves in both open and closed positions.

The direction of the opening shall be to the left and markings shall be cast on the
head thereof to so indicate.

Hydrant shall have one 4-1/2" steamer nozzle and two 2-1/2" hose nozzles. Nozzle
threads shall conform to the pattern and type currently used by the Owner.
Operating nuts and nozzle lugs shall conform to the size and pattern currently used
by the City. The Contractor shall be responsible for verifying sizes, types and
patterns prior to ordering material.

Hydrants shall be furnished with one shop coat of red epoxy paint and two finish
coats of a color to be selected by the City. Interior coating shall conform to AWWA
C550 (latest revision) Standard for Protective Epoxy Interior Coatings for Valves
and Hydrants.

All hydrants shall be installed in locations as shown on the plans or as directed by
the Owner. All hydrant locations shall be approved by the City utility
superintendent.

All moving parts shall be examined and found to be in working order prior to setting.

Fire Hydrants shall be set truly vertical upon a flat slab of concrete with the
minimum thickness of 4 inches and not less than 16 inches square.
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19.0

18.13 Approximately ten (10) cubic feet of crushed rock which is free of cementing

material shall be placed below the hydrant and above the hydrant drain holes.

18.14 Hydrants shall be set in all cases at such a location and grade that a minimum of

18" clearance is maintained between the groundline grade and the centerline of
the lowest nozzle.

CLEANING AND DISINFECTING

19.1

19.2

19.3

CHLORINE
. Liquid chlorine shall conform to AWWA Specification B-301-99.
. Hypochlorite shall conform to AWWA Specification B-300-99.

FLUSHING

o All lines shall be thoroughly flushed at a minimum flow velocity of 2.5 ft/sec
prior to acceptance. If flushing water source conditions are inadequate to
allow the minimum flow velocity of 2.5 ft/sec to be reached, the Contractor
shall be required to clean the water main with a cleaning pig to assure that
all traces of construction materials, soil or other foreign matter have been
removed.

o Flushing shall continue until the turbidity of the flushed water is equal to or
less than 0.5 NTU or until the turbidity of the flushed water equals the turbidity
of the source water.

PIPELINE DISINFECTION

. After a contact period of not less than 24 hours, the system shall be flushed
with clean water until the residual chlorine content is equal to or less than
the chlorine content of the flushing water supply but in no case shall the
chlorine content of the flushed water be less than 1.0 parts per million. All
valves in the lines being sterilized shall be opened and closed several times
during the contact period.

° After disinfection, the water lines must be flushed and the disinfected line

must be sampled. Two consecutive samples of water from the end of the
disinfected line must be collected at least 24 hours apart. These samples
must be submitted to the State Health Laboratory in Pierre, or other
laboratory acceptable to the department and tested for coliform bacteria. The
samples must be free of coliform bacteria before the system is placed into
service. Should the sample collected indicate a positive test indicating the
presence of coliform bacteria, the disinfection process shall be repeated until
negative samples are obtained.
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20.0 TESTING

20.1 TEST SECTIONS

The pressure and leakage tests shall be applied to all sections of the line.
The maximum length of any section being tested shall be 1,500 feet unless
otherwise authorized by the Engineer.

20.2 FILLING AND VENTING OF WATER MAINS

The section of line to be tested shall be slowly filled with water and all air
expelled from the pipe. Care shall be taken that all valves and facilities for
the venting of air from the pipeline are installed and open in the section being
filled. Care is to be taken to ensure that the rate of filling does not exceed the
venting capacity of the air venting devices.

20.3 TEST EQUIPMENT

Test pressures shall be applied by means of a force pump of such design
and capacity that the required pressure can be applied and maintained
without interruption for the duration of each test.

The water meter and the pressure gage shall be accurately calibrated and
shall be subject to the approval of the Engineer.

204 PRESSURE TEST

Test pressures shall be applied to each section of pipeline with all
connections, valves and fittings along the length of the test section in place.

The pressure test shall be initiated by bringing the hydrostatic pressure in
the section being tested to a minimum of 120 psi, as measured at the highest
point of the section being tested.

After the section of the line to be tested has been filled with water and brought
to the specified level, the test pressure shall be maintained for a period of not
less than one hour, or for whatever longer period as may be necessary for
the Engineer to complete the inspection of the line under test, or for the
Contractor to locate any and all defective joints and pipeline materials.

If repairs are needed, such repairs shall be made, the line refilled and the
test pressure applied as before; this operation shall be repeated until the line
and all parts thereof withstand the test pressure in a satisfactory manner.

20.5 LEAKAGE TEST

After the specified pressure test has been completed, the line being tested
shall be subjected to a leakage test under the same hydrostatic pressure
specified. The pressure shall be maintained constant (within a maximum
variation, plus or minus, of 5%) during the entire time that line leakage
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measurements are being made so that the allowable leakage rate may be
determined accurately from the leakage rate formula.

Leakage testing shall not be started until a constant test pressure has been
established. After the test pressure has been established and stabilized, the
line leakage shall be measured by means of a water meter installed on the
line side of the force pump.

Line leakage is defined as the total amount of water introduced into the
line as measured by the meter during the leakage test. The pipeline or
tested section thereof will not be accepted if and while it has a leakage rate
in excess of the rate as determined by the following formulas set forth in
AV1/WA Section C605-94 for PVC piping:
Q=ND(P)05
7,400
in which: Q= Maximum permissible leakage rate, in gallons per hour,
throughout the entire length of line being tested.
N= Number of joints in the length of pipeline being tested.
D= Nominal diameter (in inches) of the pipe in the line.
P= The average test pressure, in psig, in the tested portion
of the line.

Line leakage is defined as the total amount of water introduced into the line
as measured by the meter during the leakage test. The pipeline or tested
section thereof will not be accepted if and while it has a leakage rate in
excess of the rate as determined by the following formulas set forth in AWWA
Section C600-99 for DIP piping:
Q=SD(P)05
133,200

Maximum permissible leakage rate, in gallons per hour,

throughout the entire length of line being tested .
S= Length of pipeline being tested in feet.
D= Nominal diameter (in inches) of the pipe in the line.
P= The average test pressure, in psig, in the tested portion

of the line.

in which: Q

Where the leakage rate is in excess of the permissible maximum, the
Contractor shall be responsible for the location and the repair of all leaks to
the extent required to reduce the total leakage to an acceptable amount.

All joints in piping in non-buried locations shall be watertight and free from
visible leaks during the prescribed tests.

Each and every leak which may be discovered at any time prior to the
expiration of one year from and after the date of final acceptance of the work
by the City of Crooks shall be located and repaired by and at the expense of
the Owner regardless of any amount that the total line leakage rate during
the specified leakage test may be below the specified maximum rate.
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1.0

2.0

3.0

SECTION 700

SANITARY SEWER

GRAVITY PVC SEWER PIPE

1.1 Polyvinyl Chloride (PVC) gravity sewer pipe shall be Type |, Grade |, conforming
to the requirements of ASTM Specification D 3034 for Rigid Poly (Vinyl Chloride)
Sewer pipe. The pipe shall have the following minimum wall thicknesses:

Pipe Diameter SDR Rating Piping Wall Thickness
(inches) (inches)
4 35 0.125
6 35 0.180
8 35 0.240
10 35 0.300
12 35 0.360
15 35 0.437

1.2 Solvent Cement for PVC pipe joints shall conform to ASTM Specification ASTM D
2564 and shall be applied in conformance with ASTM D 2855.

1.3 Gasketed type joints shall be made with rubber gaskets conforming to the
requirements of ASTM F-477.

14 The pipe shall be capable of withstanding trench loads imposed on it.

GRAVITY PVC SEWER FITTINGS

2.1

2.2

23

24

Fittings for Polyvinyl Chloride (PVC) Gravity sewer fittings shall be of PVC with
material and dimensions conforming to the requirements of ASTM Specification D
3034.

Wyes and service line bends installed at a depth greater than 14 feet shall be
SDR26.

Gaskets for elastomeric joints shall conform to the requirements of ASTM F-477.

Solvent Cement for solvent weld joints shall conform to the requirements of ASTM
Specification D 2564 and shall be applied in conformance with ASTM D 2855.

TRANSITION COUPLINGS FOR GRAVITY PIPING

3.1

Couplings used for transitions between piping of different materials shall be made
from elastomeric polyvinyl chloride (PVC). Clamp bands, band screw and housing
shall be made from stainless steel. Couplings shall provide an infiltration and
exfiltration proof and root proof joint. Couplings shall be designed as a flexible
coupling specifically for the sizes and types of materials being joined.
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4.0

5.0

3.2 Transition couplings and adaptors for new and existing piping shall be "Strong-
Back" as manufactured by Fernco, Inc.

BEDDING MATERIAL

4.1 Bedding material for all sanitary sewer pipes shall be 1/4 inch to 3/4 inch clean
angular, crushed rock with the following gradation requirements:

. 95% passing 3/4-inch sieve
95% retained in the No. 4 sieve and well graded

BURIED PIPING INSTALLATION

5.1 All piping and fittings shall be laid true to line and grade. Each section of pipe shall
be so laid and fitted together that when complete the piping will have a smooth
uniform flow line. The inside of all pipe shall be cleaned before installation and kept
thoroughly clean during and after laying the pipe. Pipe ends shall be cleaned inside
and outside.

5.2 All pipe and fitting shall be examined for defects before being lowered into the
trench. The interior and exterior protective coating shall be inspected, and field
repaired, if required, and possible accordance with applicable standards.

5.3 The pipe shall be handled and installed in accordance with manufacturer's
recommendations and the requirements of ASTM 2321 for PVC gravity sewer

piping.

54 When pipelaying is not in progress, including the noon hours, the open ends of
pipe shall be closed. No trench water, animals, or foreign material shall be
permitted to enter the pipe.

5.5 Borrowed granular bedding material shall be used with all piping unless otherwise
approved by the utility superintendent. (See Paragraph 4.1). The general
requirements for placement shall be as shown on the plans or as directed by the
engineer.

5.6 The bedding material under and around the pipe shall be deposited in layers not
to exceed six inches (6) and carefully compacted to a degree of compaction at least
equal to 90% maximum dry density as determined by Standard Proctor Test, ASTM
Test Designation D698 throughout the entire depth of each layer. Where the pipe
has a protective coating, care shall be taken not to damage the coating.

5.7 The pipe shall be laid upon properly placed bedding material so that the barrel of
the pipe will have a bearing for its full length. Bell holes and depressions for joints
shall be excavated after the trench bedding has been graded.

5.8 After each pipe has been graded, aligned, and placed in final position on the
bedding material and shoved home, sufficient pipe embedment material shall be
deposited and compacted under and around each side of the pipe and back of the
bell or end thereof to hold the pipe in proper position and alignment during
subsequent pipe joining and embedment operations.
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6.0

7.0

8.0

9.0

5.9

The Contractor shall provide and maintain all necessary means and devices at all
times to remove and dispose of all water entering the trench during the process of
pipelaying. The trench shall be kept dry until the pipelaying and jointing are
completed.

SANITARY SEWER CLEANING AND TESTING

CLEANING AND FLUSHING

6.1 All lines shall be thoroughly flushed and cleaned before acceptance until all traces
of construction materials, soil or other foreign matter have been removed.

6.2 The Contractor shall take all necessary measures to protect adjacent facilities and
property. Damages caused by flushing water or water carried material shall be the
responsibility of the Contractor.

6.3 All flushing and cleaning shall be completed prior to the initiation of the testing
process described in herein.

TEST SECTIONS

7.1 The alignment tests of all gravity sewer lines shall be carried out on sections of
sewer line located between manholes.

7.2 The pressure and leakage tests shall be applied to all sections of the line with a

section being the shortest practical length between manholes for gravity sewer
lines.

TEST EQUIPMENT AND FACILITIES

8.1

8.2

Test pressures shall be applied by means of a force pump of such design and
capacity that the required pressure can be applied and maintained without
interruption for the duration of each test.

The water meter and the pressure gage shall be accurately calibrated and shall be
subject to the approval of the Engineer.

DISPLACEMENT AND DEFLECTION

9.1

9.2

All tests for alignment and displacement of the gravity sewer lines will be made not
sooner than thirty (30) days after the pipe has been laid and the trench backfilled
and compacted as specified in accordance with the South Dakota Department of
Environment and Natural resources (SD DENR).

The test procedure for displaced or misaligned pipe shall consist of a light being

shined between manholes by means of a flashlight or by reflecting sunlight with
mirrors. This testing shall be done in the presence of the city utility superintendent.
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10.0

11.0

9.3

94

9.5

9.6

If the illuminated interior of the gravity sewer line shows apparent displaced pipe
or misalignment which prevents seeing less than 50% of the pipe opening at the
other end of the section being tested, the Owner, unless otherwise approved by
the City of Crooks, shall be required to remedy the defect at his own expense.

The Contractor shall conduct deflection testing to insure that the long term pipe
deflection does not exceed 5%. Pipe deflections exceeding 5% will require
corrective action by the Contractor at his own expense.

Acceptable methods for testing deflection are:
o Electronic deflectometer

° Rigid "Go - No Go" device of the size, dimensions and construction as
recommended by the pipe manufacturer for the pipe size being tested.

The Contractor shall be required to conduct television inspections of all new gravity
sanitary main line piping prior to final acceptance . The televising procedure shall
be performed by a qualified firm specializing in sewer cleaning and televising sewer
systems. The firm and individuals performing this work will be subject to the
acceptance of the Engineer and Owner. Results of the television inspection shall
be recorded on VHS and CD Rom with copies provided to the Engineer and Owner.
The cost for the work herein described shall be considered incidental to the project.

INFILTRATION TEST

10.1

10.2

The gravity sewer line, sewer service lines, its connections and manholes shall be
subjected to an infiltration test when the ground water levels are two (2) feet or
more above the top of sewer pipe and the appurtenance being tested.

The maximum allowable rate of infiltration shall be 50 U.S. gallons per mile of
sewer per inch of diameter for twenty-four (24) hours as measured by a flow
measuring device acceptable to the City.

EXFILTRATION (WATER) TEST

11.1

11.2

11.3

114

An exfiltration test of the gravity sewer line will be performed when the ground
water table is less than two feet below the top of the pipe or appurtenance being
tested.

The maximum allowable rate of exfiltration shall be 50 U.S. gallons per mile of
sewer per inch of diameter for twenty-four (24) hours.

During the exfiltration testing, the internal water head must be two (2) feet higher
than the top of the pipe, or ground water level, whichever is higher at the highest
point of the test section. At no time may the internal-external pressure differential
exceed 25 feet (10.8 psi) at the lowest point on the system being tested.

The exfiltration test process shall be conducted for a period of not less than 2 hours
on each section being tested.
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12.0 EXFILTRATION (AIR) TEST

12.1

12.2

12.3

In lieu of an infiltration/exfiltration test, a low pressure air test may be used to
evaluate the watertightness of the gravity sewer line. The low pressure air test shall
conform to the requirements of the recommended practice for low pressure air
testing of installed sewer pipe, Uni-Bell Plastic Pipe Assoc. specification UNI-8-6-
90.

Maximum allowable air loss shall be Q = 0.0015 cubic feet per minute per square
foot of internal surface area.

The minimum allowable time (T), in seconds, for the air pressure to drop 1.0 psig
shall be based on the following:

T =[0.085 DK]
Q

Where K =0.000419 DL, but not less than 1.0

Q = 0.0015 cubic feet/min/sq.ft. of internal surface
D = Nominal pipe diameter in inches
L = Length of pipe being tested in feet

NOTE: If a 0.5 psig pressure drop is used, the appropriate required test times shall
be exactly half as long as those using the above equation.

13.0 MANHOLE TESTING

13.1

13.2

Sanitary sewer manholes must be tested by the Contractor before final
acceptance. The maximum allowable exfiltration will be 0.1 gallon per hour foot of
diameter per foot of head in the manhole. Head shall be measured as the depth of
the water from the top of the concrete manhole structure to the invert of the sewer
in the manhole

In lieu of an exfiltration test for sanitary sewer manholes, a vacuum test may be
used when performed in accordance with the following procedures.

The vacuum shall include testing to the top of the manhole, excluding the adjusting
rings and the cast iron rings.

Plug all pipes entering the manhole at least eight inches (8") into the sewer pipe.
The plug must be inflated at a location past the manhole/pipe gasket.

Brace all plugs to prevent the plug or pipe from being dislodged and drawn into the
manhole.

A vacuum of at least ten and one-half inches (1072") of mercury shall be drawn on
the manhole. Shut the valve on the vacuum line to the manhole and disconnect the
vacuum line. Open the vacuum line valve and adjust the vacuum to ten inches
(10") of mercury.

The pressure gauge shall be liquid filled having a 3.5-inch diameter face with a
reading from zero to 30 inches of mercury.

The time for the vacuum to drop from ten inches of mercury to nine inches of
mercury must be equal to or greater than the following values for the manhole to
be considered as passing the vacuum test:
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Minimum Test Times for Various Manhole Diameters in Seconds

Diameter, in.
Dgf)th 30| 33 | 36 | 42 | 48 | 54 | 60 | 66 | 72
Time, in seconds

8 11| 12 14 17 | 20 | 23 | 26 | 29 | 33
10 14 | 15 18 | 21 25 | 29 | 33 | 36 | 41
12 17 | 18 | 21 25 | 30 | 35 | 39 | 43 | 49
14 | 20 | 21 25 | 30 | 3 | M 46 | 51 57
16 | 22| 24 | 29 34 | 40 | 46 | 52 | 58 | 67
18 | 25| 27 | 32 | 38 | 45 | 52 | 59 | 65 | 73
20 |28 | 30 | 35 | 42 | 50 | 53 | 65 | 72 | 81
22 | 31| 33 | 39 | 46 | 55 | 64 | 72 | 79 | 89
24 | 33| 36 | 42 | 51 59 | 64 | 78 | 87 | 97
26 | 36| 39 | 46 | 55 | 64 | 75 | 8 | 94 | 105
28 | 39| 42 | 49 | 59 | 69 | 81 91 | 101 | 113
30 |42 | 45 | 53 | 63 | 74 | 87 | 98 | 108 | 121

7. If a manhole fails the vacuum test, the manhole shall be uncovered and patched
on the exterior of the manhole, retested prior to backfilling when the leak has been
patched and retested after the backfill is completed.

8. Manhole vacuum tester assembly and vacuum pumps shall be as manufactured
by Cherne Industries Inc., P.A. Glazier Inc., or approved equal.

9. Pneumatic plugs shall be provided and installed in accordance with the

manufacturer's recommendations.

11/2022



1.0

2.0

3.0

4.0

SECTION 800

STORM DRAINAGE PIPING

CORRUGATED METAL PIPE (CMP)

1.1

1.2

Corrugated metal pipe shall conform to the requirements of AASHTO M36. The pipe
shall be of the diameter and section as shown on the plans.

Bituminous coated corrugated metal pipe shall conform to the requirements of
AASHTO M 190, except the pipe shall conform to Paragraph 1.1 before coating.

REINFORCED CONCRETE PIPE (RCP)

2.1

2.2

2.3

Reinforced concrete pipe shall conform to the requirements of ASTM C76, Class lll.
The pipe shall be of the diameter and size as shown on the plans.

The acceptability of the pipe will be determined on the basis of plant load bearing tests
compressive strength of concrete, material tests and inspection of the complete
product as delivered and installed.

The concrete in special sections shall have a minimum compressive strength of 4000
psi. The strength shall be determined by test cylinders or by cores. Tests with the Swiss
Hammer may be used to supplement the tests.

POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS

3.1

3.2
3.3

Fittings and pipe for Polyvinyl Chloride (PVC) storm sewer shall be of PVC with
material and dimensions conforming to the requirements of ASTM F 794 and ASTM F
949 and shall have a smooth interior.

Gaskets for elastomeric joints shall conform to the requirements of ASTM F 477.

Installation of PVC pipe shall be in accordance with ASTM D2321.

HIGH DENSITY POLYETHYLENS (HDPE) PIPE AND FITTINGS

41

4.2

43

High Density Polyethylene (HOPE) pipe shall have a smooth interior and all sizes shall
conform to AASHTO classification Type D.

All pipe and fittings shall be made from virgin PE compounds conforming to the
requirements of ASTM 03350.

Neoprene or rubber gaskets shall be supplied by the manufacturer. Only fittings and
gaskets supplied or recommended by the manufacturer shall be used.
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5.0

INSTALLATION METHODS

5.1

5.2

5.3

54

5.5
5.6

5.7

5.8

5.9

Reinforced Concrete Pipe shall be laid with the groove or bell end of the pipe upstream,
and the tongue end shall be inserted into the groove. Except where watertight rubber
gaskets are used, each joint shall be covered, over the top three-fourths (3/4) of the
outside circumference of the pipe, with at least a six (6) inch strip of Type B drainage
fabric conforming to the requirements of the latest edition of the SD DOT Standard
Specifications for Roads and Bridges Section 831.1. This strip shall be centered over
the joint and cemented with a plastic asphalt cement to hold it in place during
embankment construction. Lift holes shall be covered or plugged to prevent backfill
from entering the pipe. When the plans require the use of rubber gaskets at joints, they
shall be installed according to the manufacturer's instructions.

Corrugated Metal Pipe shall be laid with outside laps of circumferential joints pointing
upstream, and with the longitudinal laps on the sides. The ends of the pipe sections
shall be approximately one (1) inch apart to enable corrugations of the bands to mesh
with the corrugations of the pipe.

PVC storm sewer pipe shall be laid with the groove or bell end of the pipe upstream,
and the tongue end shall be inserted into the groove. Watertight rubber gaskets shall
be used with all PVC storm water pipe.

HOPE pipe shall be installed in accordance with ASTM D2321 and the r:nanufacturers
recommendations for the type of jointing being used.

Multiple lines of pipe culverts shall be laid in truly parallel lines in all planes.

The amount of camber shall be varied to suit the height of fill and nature of supporting
soil.

Proper facilities shall be provided by the Contractor for lowering the sections of pipe
into place. Dropping the pipe into place will not be permitted.

Trenches shall be excavated to a width sufficient to allow for proper jointing of the pipe
and thorough compaction of the bedding and backfill material under and around the
pipe. Where feasible, trench walls shall be vertical. The completed trench bottom shall
be firm for its full length and width.

The foundation for each type of bedding shall be adequate to furnish a uniform stable
support.
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6.0

PIPE BEDDING EMBEDMENT AND BACKFILL

6.1

6.2

6.3

6.4

Bedding material for Storm Sewer shall be Class | or Class || materials meeting the
following gradation. Bedding material depth shall vary based on pipe material and shall
follow manufacturer recommendations.
o Class I: Crushed rock or gravel, 100% passing 1 1/2" sieve, <56% passing
#200 sieve
. Class II: Coarse grained soils includes sand, 100% passing 1 1/2" sieve,
<5% passing #200 sieve

The pipe bedding shall consist of a gravel cradle of uniform density shaped to fit the
lower part of the pipe with reasonable closeness for at least ten (10) percent of its
overall height. The bedding shall conform to the following gradation:

BEDDING MATERIAL
SIEVE OPENING (Percent Passing)
No. 4 90-100
No. 16 45-85
No. 50 10-40
No. 100 2-10
No. 200 0-5

The embedment material for reinforced concrete pipe above the bedding material shall
be finely divided material free from debris, organic material, and clods, lumps or stones
larger than 1-1/2 inches maximum diameter. The material shall be borrowed material
or job site excavated material. Embedment for all other pipes shall be granular material
conforming to the requirements for bedding material as described above. Embedment
material shall be placed in uniform layers not more than eight inches (8") thick and
compacted to 95% maximum density as determined by ASTM D698 until the pipe has
a cover of not less than one foot (1').

The remainder of the backfill above the embedment material shall consist of selected
material from excavation or borrow, and shall be free from cinders, ashes, refuse,
organic and frozen material, boulders or other materials that are unsuitable. This
material shall be placed from 12 inches above the top of the pipe to 6 inches below the
ground surface, unless otherwise specified, or to the subgrade elevation for streets or
paved surfaces. Under no circumstances shall backfill material that is placed within
two feet of the top of the pipe be allowed to contain stones, rocks or other solid debris
that is greater than three (3) inches in size. The backfill material shall be placed in
uniform layers not exceeding one foot (1') in thickness and tamped. It shall be the
Contractor's responsibility to compact each layer throughout its entire depth to at least
95% of the maximum obtainable density at optimum moisture as determined by a
Standard Proctor. The Contractor shall moisten or aerate the backfill material to obtain
the required compaction. The upper 6-inch layer, forming the subgrade for surfacing
shall be compacted to at least 97% of the maximum density obtainable at optimum
moisture content for flexible pavements and to at least 90% of the maximum density
obtainable at optimum moisture content for rigid pavements and gravel. Density of
backfill shall be determined based on Standard Proctor Test, ASTM Test Designation
D698.
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1.0

2.0

SECTION 900

MANHOLES AND CASTINGS

GENERAL

1.1

1.2

Manholes shall be constructed of cast-in-place concrete or precast concrete with
bases, rings, and covers as required.

The materials used shall conform to the following requirements:
A. Concrete shall conform to the requirements of ASTM C-478

B. Concrete reinforcing shall conform to ASTM A-615, Grade 60 except as otherwise
indicated.

C. Steel wire shall be plain wire conforming to ASTM A-82.

D. Precast manhole sections shall have a minimum inside diameter of 48 inches and
shall conform to ASTM C-478.

CASTINGS

2.1

2.2

23

24

2.5

26

2.7

Gratings and covers shall be of the standard design of the manufacturer. All castings
shall be of uniform quality, free from blow holes, shrinkage, cracks, distortion, or other
defects affecting strength and appearance. They shall be smooth and well cleaned.

Metal used in the manufacture of castings shall conform to ASTM A48- 76, Class 358
for gray iron or ASTM A536-80, Grade 65-45-12 for ductile iron.

All castings shall be manufactured true to pattern; component parts shall fit together in
a satisfactory manner . Round frames and covers shall have continuously machined
bearing surfaces to prevent rocking and rattling.

All cast dimensions may vary 1/2 the maximum shrinkage possessed by the metal or
plus or minus 1/16 inch per foot.

All weights shall not exceed the manufacturer's published weights by plus or minus
5%.

The proof load test results shall be furnished upon request. The proof load test
procedure shall be in accordance with Federal Specification RR-F- 621C.

Unless otherwise approved by the city Engineer, the manhole casting shall be Model

R-1733 as manufactured by Neenah Foundry Company; or approved equal. Covers
shall be solid with two concealed pick holes.
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3.0 MANHOLE WALL JOINT SEALANT

3.1 Flexible gasket material for sealing manhole wall joints shall be RAM- NEK as
manufactured by K.Y. Snyder Company, Inc., Houston Texas; ConSeal CS-202 as
manufactured by Concrete Sealants, Inc., New Carlisle, Ohio; or approved equal.

40 MANHOLE WALL - CASTING SEALANT

4.1 Unless otherwise approved by the city Engineer, sealant material meeting the
requirements above shall be used to make a watertight seal between the manhole wall
and casting.

4.2 The manhole wall - casting joint shall be sealed with an internal or external flexible
rubber seal which conforms to the following requirements:

The rubber sleeve shall have a minimum thickness of 3/16 inches. The
rubber sleeve shall be corrugated to allow up to 2 inches of vertical and
horizontal movement without stretching the material. The rubber sleeve
shall have a minimum unexpanded vertical height of 6 inches. The rubber
seal for external mounting shall be designed such that the backfill material
will not restrict repeated flexing. The rubber sleeve material shall have the
physical properties as shown in Table I.

TABLE |
RUBBER SLEVE

PHYSICAL PROPERTIES

Tensile Strength 1200 psi

Elongation at Break 350% min.

Hardness (Durometer) 45 +/- 5

Accelerated Oven Aging Max 15% decrease of tensile, 20% of elongation
Chemical Resistance No weight loss in 1N of sulfuric or hydrochloric acid
Compression Set 25% maximum decrease

Water Absorption Max 10% increase by weight

Ozone Resistance Rating 0

Low Temperature

Brittle Point No fracture at -40° C.

Tear Resistance 200 Ib. f/in.

Splice Strength 180° bend with no visible separation

The expansion/compression bands shall be one piece, channeled 16-gauge
stainless steel with a minimum width of 1 ¥4 inches. The bands shall have a
minimum 10-inch-long adjustments slot which shall provide a minimum of 2
Y2 inches of diameter range. The bands shall be locked in place by the
tightening of two self-locking stainless-steel studs.
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5.0

6.0

PIPE OPENING GASKET

5.1

Unless otherwise approved by the city utility superintendent, the pipe opening in the
manhole wall shall be made watertight with a rubber gasket assembly meeting the
requirements of ASTM C-923 and the following:

GASKET
Minimum Thickness of
Gasket Material

8" Holes thru 16" Hole Sizes 290" +\- .025

18" Holes and Larger Hole Sizes 300" +/-.025

Minimum Compound Tensile 1800 PSI

Strength of Rubber

Elongation of Rubber 450%-550%

Shore A Durometer of Rubber 42 +/-5

EXPANSION SLEEVE

Material Type 304 Stainless Steel

Tensile Strength of Steel 85,000 PSI

Yield Strength of Steel 35,000 PSI

8" thru 26" Hole Sizes 1.5" Wide 11 Gauge

28" Hole Sizes and Larger 1.5" Wide 10 Gauge

TAKE UP CLAMPS

Materials Stainless Steel

Band, Saddle and Housing Type 302

Screw Type 305

MANHOLE CONSTRUCTION

6.1

6.2

6.3

6.4

Manholes shall be constructed only when the temperature is above 32 degrees F. All
Work shall be protected against freezing.

The bottom of the foundations shall be not lower than 12 inches below the lines of the
invert of the sewer at that point and shall be included in the unit price bid for manholes.

Invert channels shall be smooth, accurately shaped, and in accordance with the plan
elevations. Invert channels may be formed directly in the concrete of the manhole
base; may be formed using a section of PVC of required size and length as form
material and pouring concrete around same on top of the manhole foundation; may be
built up of brick work and mortar; may consist of half tile laid in the concrete base; or
may be constructed by laying full section sewer pipe straight through the manhole and
cutting out the top half after the manhole floor is constructed and sufficiently set. The
floor of the manhole shall be constructed in such a manner as to drain into the invert
proper.

Manholes shall be built up so that the cover, when placed, will be at the grade required
in the plans or as set by the Engineer.
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7.0

8.0

9.0

10.0

PRECAST CONCRETE MANHOLES

7.1 Monolithic precast concrete manholes shall be constructed in accordance with the
details shown on the plans approved by the Engineer, as required by ASTM
specification C478 and as specified hereinafter.

7.2 Monolithic concrete and precast concrete manholes shall have offset cones; that is,
one side shall be vertical when the depth is sufficient to accommodate a cone.

7.3 Precast base sections may be a base riser section and separate base slab or base
section with integral floor. Cast in place bases shall be approved by the city Engineer.

7.4 Precast concrete manholes shall be placed using present acceptable construction
methods.

7.5 The openings in monolithic precast sanitary sewer manhole sections shall be sealed
using a rubber sleeve gasket to make a flexible watertight connection.

7.6 All lifting holes in the manhole walls shall be carefully grouted with non- shrink grout
prior to backfilling.

BACKFILLING

8.1 After completion of footings, walls, and other construction below the elevation of the
final grades and prior to backfilling, all forms shall be removed, and the excavation
cleaned of all trash and debris.

8.2 The Contractor shall protect the manhole from all elements and from displacement
during backfill operations. If any displacement of a manhole occurs, the Contractor
shall repair all resulting damage and return the manhole to the original position
required at his own expense.

8.3 The backfill material shall conform to the requirements of Section 300.
CASTING PLACEMENT
9.1 The manhole casting and cover shall be carefully centered and sealed in the opening
manhole wall-casting. Sealant methods and material shall be as described in
Paragraph 4.
SURFACE FINISH

10.1 The surface of the area shall be finished and smoothed to the lines and grades as
shown on the plans and to the satisfaction of the City of Crooks.

10.2 The requirements for the surface finish of the surrounding area shall conform to the
requirements of the standards relating to the surface to be replaced.
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INFORMATION SOURCES

These Design Standards are a compilation of information taken from several different
sources. The main sources used to develop these standards are as follows:

City of Crooks Ordinances and Subdivision Regulations
DGR Engineering Construction Specifications
The City of Sioux Falls Supplemental Standard Specifications

The South Dakota Department of Agriculture and Natural Resources

South Dakota Department of Transportation
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CITY OF CROOKS
ORDINANCE #314

AN ORDINANCE OF THE CITY OF CROOKS, SOUTH DAKOTA, REGULATING THE
DISCHARGE AND USE OF DANGEROUS WEAPONS IN THE CITY OF CROOKS,
SOUTH DAKOTA.

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF CROOKS, SOUTH
DAKOTA, THAT:

Section a — Regulation regarding discharge and use of dangerous weapon. No person shall
discharge any species of firearm, air gun or other weapon, or throw any missile in the city. The
following uses are exempt from this section:

1) Proper use of weapons in a licensed shooting gallery;

2) Use by law enforcement or animal control officers in the discharge of their official
duties, or to persons who are authorized by law enforcement and have been issued a
special access permit by the state department of game, fish and parks for a specific
area being hunted;

3) Use by persons at field archery courses on city property that conform to target course
and safety requirements of the National Field Archery Association.

4) Fireworks in accordance with City of Crooks ordinances 205 and 72 are exempted
from missile regulation in point 2

Section b — Assertion against offense. It shall be a defense to a charge of violation of this section
that a person was engaged in lawful self-defense, as set forth in SDCL 22-5-1, SDCL 22-5-9 and
SDCL 22-18-4.

Section ¢ — Violation and penalty. Any person guilty of having violated Section a. shall be guilty
of a class 2 misdemeanor and fined two-hundred dollars ($200.00) per violation. Each violation
of Section a. shall constitute a separate offence.

Section d. — Ordinances in conflict. All ordinances or parts thereof in conflict herewith are
repealed. Ordinance #264 is specifically repealed.

Aye:
Nay:
Abstain:

Adopted this day of ,202 .

(SEAL)

Mayor
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City of Crooks
Ordinance #313
Supplemental Appropriations Ordinance

Be it ordained by the City of Crooks that the following sum is supplementally appropriated to meet the obligations of
the municipality for the fiscal year of 2022.

Section 1. 101 201 272 604
Special
General Park Federal Sewer
Fund Fund Grant Fund Fund

410 General Government
4141 Legal

422.0 Services and Fees $  2,000.00

414.2 Finance Office
411.0 Salaries & Wages $ 11,000.00
412.1 Social Security $ 700.00
412.2 Medicare $ 160.00
413.0 Retirement $ 660.00
421.0 Insurance $ 375.00
422.0 Services and Fees $ 500.00
423.0 Publishing $ 45.00
424.0 Rentals $ 47.00
426.11 General Supplies $ 1,000.00
427.0 Travel & Conference $ 600.00

419.2 General Government Buildings
411.0 Salaries & Wages $  2,500.00
412.1 Social Security $ 155.00
412.2 Medicare $ 37.00
413.0 Retirement $ 150.00
415.0 Group Insurance $ 250.00
422.0 Services and Fees $ 650.00
424.0 Rentals $ 500.00
425.0 Repairs & Maintenance $ 25,500.00
426.11 General Supplies $ 4,000.00

420 Public Safety

423.2 Building Inspection
411.0 Salaries & Wages $  5,000.00
412.1 Social Security $ 310.00
412.2 Medicare $ 100.00
422.0 Services and Fees $ 20,000.00
426.11 General Supplies $ 1,000.00
427.0 Travel & Conference $ 500.00
429.0 Other current expense $ 220.00

430 Public Works

4311.1 Highway & Streets
433.0 Improvements Other Than Buildings $ (169,500.00)
434.4 Machinery $ 17,000.00

432 Sanitation
433.0 Improvements Other Than Buildings $ 237,302.92
434.4 Machinery $ 10,000.00

440 Health and Welfare
441.00 Code Inspection
422.0 Services and Fees $ (2,000.00)
441.15 City Clean-Up

Page 1



422.0 Services and Fees $ 2,000.00
428.0 Utilities $ 2,000.00
450 Culture-Recreation
452 Parks
411.0 Salaries & Wages $  3,500.00
412.1 Social Security $ 220.00
412.2 Medicare $ 51.00
413.0 Retirement $ 210.00
421.0 Insurance $ 400.00
422.0 Services and Fees $ 2,800.00
425.0 Repairs & Maintenance $  3,840.00
426.1 General Supplies $  3,500.00
426.12 Energy $  4,500.00
427.0 Travel & Conference $ 100.00
429.0 Other current expense $ 22.00
431.0 Land $ 42,963.00
434.4 Machinery $ 17,000.00
460 Conservation and Development
465.3 Promoting the City
422.0 Services and Fees $ 150.00
510 Other Financing Uses
511 Transfer out $ 22,200.00 $ 237,302.92
$ 6,715.00 $ 22,200.00 $ 237,302.92 $ 247,302.92
Sources of Funding / Means of Finance
253.9  Unrestricted Net Position $ 10,000.00
264 Restricted Fund Balance $ 22,200.00 $ 237,302.92
267 Unassigned Fund Balance $ (62,037.00)
339 Other Intergovernmental Revenue
313.00 General Sales & Use Tax $ 40,282.00
331.00 Federal Grants (CFDA #21.027) $ 237,302.92
32.004 Building Permits $ 27,130.00
367 Contributions and Donations from Private Sources $ 1,340.00
Total means of finance $ 6,715.00 $ 22,200.00 $ 237,302.92 $ 247,302.92

Section 2.

The Finance Officer is hereby directed to transfer the said amount and to show such action on the proper records of

the City.

F. Butch Oseby, Mayor

Attest:

Tobias Schantz, Finance Officer

First reading:
Amendment:
Second reading:
Adopted & Passed:
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Published:
Published once at the approximate cost: $
Effective:
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CITY OF CROOKS
RESOLUTION #2022-22

A RESOLUTION ASSIGNING AN ADDRESS TO REAL PROPERTY WITHIN THE CITY OF
CROOKS.

WHEREAS, plats have been previously filed with the Minnehaha County Register of Deeds
describing the following real property located within the municipal boundaries of the City of Crooks, to
wit:

Lot 1 of Tri-Valley Addition, in section 10, township 102 North, range 50 West, of the fifth principle
meridian, Crooks, Minnehaha County, South Dakota, according to the recorded plat thereof;

NOW, THEREFORE, BE IT RESOLVED THAT the following numbering system will be
established:

200 Dianne St. Crooks, SD
BE IT FURTHERMORE RESOLVED THAT Resolution 2021-12 is specifically repealed; and,

IT IS FURTHER RESOLVED THAT notice of this change shall be provided to the affected
property owners, US Postmaster, the Crooks Volunteer Fire Department, Metro
Communications, the Minnehaha County Equalization and Planning & Zoning offices,
Alliance Communications, Xcel Energy and Crooks Municipal Utilities.

Ayes:
Nays:
Abstains:

Dated this ™ day of ,202

Mayor
ATTEST:

(SEAL)

Finance Officer

Passed:
Published:
Effective:
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