City of Grand Forks
Staff Report

Committee of the Whole – March 9, 2020
City Council – March 16, 2020
Agenda Item: City Project No. 8202 – Guidelines for Sanitary Sewer Design

Submitted by: Engineering Department,

Staff Recommended Action:

Allen Grasser, PE (City Engineer)
Jonathan D. Olson (Project Engineer)

Adopt Guidelines for Sanitary Sewer Design and allow
City Engineer to amend as needed to meet technical and
safety requirements.

Committee Recommended Action:Refer to City Council with the recommendation to approve.

Council Action:

BACKGROUND:
In order to facilitate and standardize design and construction of sanitary sewers throughout our
community the Engineering Department has prepared guidelines for sanitary sewer design. The
final document has been attached to this staff report.
The City of Grand Forks Guidelines for Sanitary Sewer Design contains city specific criteria to
assist with design of trunk and lateral infrastructure. Adopting a uniform design document should
expedite the design process and ensure the capacity of the system as a whole is adequate. The
information contained in the guidelines is of a technical nature and is intended to be used by City
staff and consultant engineers working on City infrastructure.
The guidelines comply with and were written according to 10-State Standard regulations, which
are the standards currently recommended by the North Dakota Department of Environmental
Quality.

ANALYSIS AND FINDINGS OF FACT:



The attached guidelines will standardize and expedite design and review of sanitary sewers
throughout the City.
Guidelines were prepared in accordance with 10-State Standards for wastewater.

SUPPORT MATERIALS:


City of Grand Forks Guidelines for Sanitary Sewer Design (8 pages)

K:\Staff Reports\2020\8202-Sanitary Sewer Guidleines.doc

City of Grand Forks
Guidelines for Sanitary Sewer Design
Adopted: March 2020

The criteria contained in these guidelines are intended to provide consistent standards for design of
sanitary sewers and lift stations throughout the City of Grand Forks. As a new development progresses
from concept to completion the amount of detail known for that development should progress
concurrently. These guidelines have been prepared with this in mind, providing both high-level concept
and detailed-design criteria. If additional development is anticipated within a new subdivision that
would exceed the flows produced by these criteria and their associated assumptions, the more
conservative design shall be used.

Lift Stations and Trunk Sewers (High-Level Design)
Lift Stations are typically designed to serve one section of land (640 acres). The lift station should be
centered within the section to minimize sewer lengths and the corresponding depth of the station.
Typically two trunk lines will be constructed on or near the N-S or E-W quarter line of the section. This is
done to minimize the infrastructure required to serve the entire section while providing maximum
flexibility for the progression of development. Each trunk line can be expected to serve two quarters
(approximately 320 acres). Trunk sewer design flows are shown in Table 1.
Table 1

Trunk Sewer Design Flows
Land Use

Typical Zoning

Daily Flow-Gross
(gal/day/acre)

Design Flow-Gross
(gpm/acre)

Single Family

R1, R2

1,380

3.0

Multi Family

R3, R4

3,900

8.4

Commercial

B1, B2, B3, B4

2,555

5.5

Commercial w/ multi-use
(stacked residential)

B1, B2, B3, B4

3,675

7.9

The flows shown in Table 1 are gross flows, meaning all area of a development should be included in
flow calculations. Values are based on an average development being 70% buildable area and 30%
unbuildable (Right of Way and pond lots) which aligns with past subdivisions in Grand Forks. The design
flow incorporates a peaking factor of 3.1, calculated according to 10-state standards for an approximate
section population of 15,000 (7,500 people per trunk). Detailed calculations and assumptions for the
daily flows shown are provided in the Appendix of these guidelines. Any industrial or business activity
expected to produce flows in excess of the commercial daily flow shown shall be accounted for and the
more conservative design shall be used.
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The land use of each section should be accounted for to the greatest degree known at the time of
design. If no information is available regarding planned zoning, the values shown in Table 2 can be used.
These values were chosen to represent average land uses comprising new developments in Grand Forks.
Table 2

Typical Land Use per Developed Section
Land Use

% of Development

Single Family

45

Multi Family

30

Commercial

25

Lateral Sewers (Detailed Design)
Lateral sewers branch off of trunk sewers to provide service to the remainder of the subdivision. Flows
to be used in the design of lateral sewer are provided in Table 3.
Table 3

Lateral Sewer Design Flows
Zoning District Daily Flow-Net (gal/day/acre) Design Flow-Net (gpm/acre)
R-1

1,440

3.9

R-2

2,400

6.5

R-3

3,200

8.7

R-4

8,000

21.7

R-5

1,920

5.2

Commercial

3,650

9.9

Parks

500

1.4

The flows shown in Table 3 are net flows; meaning only the area of buildable lots should be included in
flow calculations. ROW and pond lot areas (typically 30% of a development) shall be excluded. Any park
area or common space shall have a minimum flow to account for public restrooms. The design flows
incorporate a peaking factor of 3.9 calculated according to 10-state standards for an approximate
population of 750 per lateral. Detailed calculations and assumptions for the daily flows shown are
provided in the Appendix of these guidelines. Developments exceeding maximum densities as provided
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by City Ordinance will require design flows proportionally higher than those shown in Table 3. Any
industrial or business activity expected to produce flows in excess of the commercial daily flow shown
shall be accounted for and the more conservative design shall be used.
Multi-use areas designed as ground floor commercial space with residential units above should calculate
flows based on the design flow/acre plus a flow of 0.43 gpm for each anticipated residential unit.
Table 4 contains flows for special uses that may or may not be included in a development. Special use
areas should be calculated separately from the per acre flows from Table 3.
Table 4

Special Use Flows
Use

Daily Flow

Design Flow

School without showers 10 gallons/student 0.027 gpm/student
School with showers

20 gallons/student 0.054 gpm/student

Hotel

120 gallons/room

0.325 gpm/room

Hospital

250 gallons/bed

0.677 gpm/bed

If desired, and enough detail is available, flows for each lateral can be calculated to a greater degree for
Commercial areas based on business type. Flows accepted by the City of Grand Forks for this purpose
are shown in Table 5. The calculations and assumptions used to produce these flows are provided in the
Appendix.
Table 5

Commercial Design Flows
Commercial Use

Daily Flow-Net
(gallons/sf of building)

Design Flow-Net
(gallons/sf of building)

Office

0.1

0.39

Restaurant

3.33

12.99

Retail

0.1

0.39

Gas Station (without car wash)

0.14

0.55

Car Wash

2.4

9.36

Laundry Mat

20

78.00
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Pipe Sizing and Minimum Grades
Minimum slopes according to 10-states standards and associated max pipe capacities are shown in Table
6. These values assume pipe flowing full, with a velocity of 2 feet per second, and an n value of 0.013.
Trunk lines are generally run at minimum grades to provide the greatest flexibility and account for the
unknowns of future development. Laterals may be run at greater than minimum grades to avoid deep
excavation, or can be installed at minimum grade with external drop connections to trunk lines. The
minimum sewer depth in residential areas is 11 feet below existing grade. In commercial areas 11 feet is
ideal, but if needed 9 feet is acceptable.
Table 6

Pipe Grades and Capacities
Pipe Diameter (inches)

Minimum Grade (ft/ft)

Max Flow (gpm)

8” (Minimum sewer size)

0.004

310

10”

0.0028

485

12”

0.0022

700

14”

0.0017

950

15”

0.0015

1100

16”

0.0014

1252

18”

0.0012

1580

21”

0.0010

2150

24”

0.0008

2810

27”

0.00067

3560

30”

0.00058

4400

36”

0.00046

6340
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Appendix
Residential Daily Flow Calculations
Grand Forks Zoning Ordinance
Zoning District

Classification

Net Maximum Density (Units/Acre)

A-1

Limited Development

0.025

A-2

Agricultural Reserve

0.025

R-1

Single Family Residence

6

R-2

One and Two Family Residence

12

R-3

Multiple-Family Residence (medium density)

16

R-4

Multiple-Family Residence (high density)

50

R-5

Mobile Home Residence

8

Residential Daily Flows
Zoning
District

Maximum Dwelling Units per
Acre
Net

Gross

R-1

6

4

R-2

12

R-3

Average People Per
Unit

Daily Flow
(gal/day/acre)
Net

Gross

3

1,440

960

9

2.5

2,400

1,800

16

11

2.5

3,200

2,200

R-4

50

35

2

8,000

5,600

R-5

8

6

3

1,920

1,440

Based on historic water use data for the City of Grand Forks a value of 80 gallons/capita/day was used in
these analysis rather than 100 gal/capita/day outlined in 10-State Standards.
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Commercial Daily Flow Calculations
Commercial Daily Flows (Net)
% of Development
(Typical)

Daily Flow
(Gal/Day/Acre)

Composite Daily Flow
(Gal/Day/Acre)

Office

4.0%

4,360

174.4

Restaurant

1.45%

145,050

2,103.2

Retail

17.5%

4,360

763.0

Gas Station

0.9%

6,100

54.9

Car Wash

0.1%

104,540

104.5

Laundry Mat

0.05%

871,200

435.6

Parking/Pavement

61.0%

0

0

Green Space/Pervious

15.0%

0

0

Total

100%

-

3,635.6

Commercial Use

Typical percentages based on developments observed throughout Grand Forks. Flows and areas shown
are net and do not include City ROW or pond lots. Daily Flow Values are based on assumptions shown in
table below.
Design Flows and Assumptions
Commercial
Use

Daily Flow for Design

Assumptions

Daily Flow
(gallons/sf)

Office

20
gallons/employee/shift

200 square feet office space/ employee,
one 8 hour shift

0.1

Restaurant

40 gallons/seat

12 square feet/ seat

3.33

Retail

100 gallons/ 1000 sf

None

0.1

Gas Station

250 gallons/ plumbing
fixture

4 bathrooms/station, 2
fixtures/bathroom, 14,500 square
feet/station

0.14

Car Wash

1200 gallons/bay

500 square feet/ bay

2.4

Laundry Mat

500 gallons/machine

Max 40 machines/ 1,000 square feet

20
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Flows in the above table are used with the net area of a building, not the lot, and should not include
parking or green space of lot. Consideration should be taken for any development exceeding the
assumptions made above.
Commercial areas where multi use development is expected (residential units stacked above) shall
include an additional daily flow of 1,600 gal/day/acre (net). This value is based on 1 floor of residential
above office, restaurant, and retail spaces. Additional assumptions include: 1,000 sf needed/unit, 2
people per unit, and 80 gal/cap/day. The area/acre of office, restaurant, and retail space was based on
the typical development percentages shown in the Commercial Daily Flows (Net) table. For lateral flows
a design flow of 0.43 gpm shall be added to commercial flow for each anticipated unit. This value is
based on 2 people per unit and 80 gal/cap/day.

Park Daily Flow Calculations
Park spaces present a potential unknown as restroom facilities may or may not be present at a future
date. To help account for this uncertainty a conservative design flow was used. This flow is based on an
average park space of 8 acres with a large restroom facility, containing 16 plumbing fixtures, assuming
250/gal/day/fixture. This results in a daily flow of 500 gal/acre.
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