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Page 1 of 1 
 

THE MORTON COUNTY PLANNING AND ZONING COMMISSION MINUTES 
 
Chairman Kist called the Morton County Planning and Zoning Commission meeting to order at 
5:30 P.M. May 25, 2023, in the Morton County Commission Room, 210 2nd Ave NW, Mandan, 
North Dakota. Commissioners present were Zachmeier, Buckley, Braun, Ell Jr., Tomac and 
Wald (virtually) also present were County Planner Natalie Pierce and Auditor Rhone. Absent 
Berger.�
 
Braun moved and Rohr seconded to approve the agenda.  All voting aye, motion carried. 
 
Braun moved and Ell Jr. seconded to approve the minutes from April 27, 2023. All voting aye, 
motion carried.  
 
Chairman Kist opened the Public Hearing – request from Carol Carlson for the final plat of a 
short-form subdivision known as Rosemary Subdivision on 38.46 acres, and a zoning map 
amendment from Agricultural to Residential, in the NE ¼ of Section 8, Township 139N, Range 
82W, Morton County.   
 
Buckley moved and Rohr seconded to recommend approval of the final plat of the short-form 
subdivision known a Rosemary Subdivision and a zoning map amendment from Agricultural and 
Residential district, as the subdivision conforms to the regulations established in Article 7 of the 
Morton County Land Use Code and reasonably conforms to the land use priorities established in 
the 2045 Comprehensive Plan.  All voting aye, motion carried.  
 
Chairman Kist opened the Public Hearing – request from Dale Steckler for the final plat of a 
short-form subdivision known as Solar Meadows Second Subdivision on 15.84 acres, in the NE 
¼ of Section 21, Township 139N, Range 82W, Morton County.   
 
Braun moved and Tomac seconded to recommend approval of the final plat of the short-from 
subdivision known as Solar Meadows Second Subdivision as the subdivision conforms to the 
regulations established in Article 7 of the Morton County Land Use Code, and as the subdivision 
reconfigures existing lot lines an does not result in an increase in the number of lots in this 
quarter-section. All voting aye, motion carried.  
 
Chairman Kist opened the Public Hearing – amendments to the Morton County Land Use 
Code 7-200 Lot Maintenance Responsibilities During Development and 4-040 Ground Cover.  
 
6:21 pm Commission Rohr leaves.  
 
Discussion was held, no motion made.  
 
Chairman Kist opened the Public Hearing – standards for recreational vehicles 
 
Discussion was held, no motion made.  
 
Braun moved and Tomac seconded to adjourn the meeting at 7:03 pm.  All voting aye, motion 
carried. 
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  Memorandum 

w w w.s r f consu l t i n g . com 
2370 Vermont Avenue | Bismarck, ND 58504-6634 | 701.354.2400  

Equal Employment Opportunity/Affirmative Action Employer 
 

SRF No. 16352 

To: Abe Ulmer 
Independent Land Surveying and Engineering, Inc. 

From: Tom Sachi, PE, Project Manager 
Eric Wurst, EIT, Engineer 

Date: February 16, 2023 

Subject: Honey Hills Housing Development Traffic Impact Study; Mandan, North Dakota 

Introduction    

As requested, SRF has completed a traffic impact study for the proposed housing development in 
Mandan, ND. The project site is generally located along North Dakota Highway 1806 (ND 1806), 
approximately five (5) miles north of I-94 on both the east and west sides of ND 1806 (see Figure 1: 
Project Location). The main objectives of the study are to identify the trip generation of the proposed 
development, review turn-lane needs of the proposed development, review sight distance, and 
recommend any necessary improvements for the site and surrounding intersections. The following 
information provides the assumptions, analysis, and recommendations offered for consideration. 

Existing Conditions 

The existing conditions were reviewed to establish a baseline to compare and determine any future 
impacts associated with the proposed development. 

Roadway Characteristics 

A field assessment was completed to identify various roadway characteristics within the study area. 
These characteristics are outlined in Table 1 below. From a traffic control perspective, the study 
intersections are unsignalized with side-street stop control. Note that there is a multi-use path along 
the east side of ND 1806.  

Table 1. Existing Roadway Characteristics 

Roadway General Configuration Speed Limit 

ND 1806 Two-Lane Undivided, Paved 55 mph 

Shaw Drive Two-Lane Undivided, Paved 25 mph 

Square Butte Road Two-Lane Undivided, Gravel 35 mph 
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Proposed Development 

The proposed housing development consists of 46 single-family detached housing lots and a 5.66-acre 
commercial lot that is expected to be utilized for short-term storage or other similar type commercial 
facility. The site plan is shown in Figure 2. For purposes of this study, the short-term storage was 
estimated to be approximately 60,000 square feet (SF) in size.  Both the east and west sides of the 
development will have access to ND 1806 at Square Butte Road. The west side of the development 
will also have an access at Shaw Drive. The eastern portion of the development may also have access 
at Shaw Drive, if/when a connection of Honey Lane is connected. Given that the timing of the 
connection is unknown, future turn lane analysis was completed both with and without the 
connection.  

Trip Generation 

Trip generation estimates for the weekday a.m. and p.m. peak hours, as well as on a weekday daily 
basis, were developed using the ITE Trip Generation Manual, 11th Edition. Note, given that intersection 
turning movement counts were not collected at the ND 1806 and Square Butte Road intersection, a 
trip generation estimate for the existing housing development east of ND 1806 was also included. 
Results of the trip generation estimate shown in Table 2 indicates that the proposed development is 
expected to generate approximately 36 a.m. peak hour, 48 p.m. peak hour, and 511 daily trips. 

Table 2. Honey Hills Housing Development Trip Generation Estimate 

Land Use Type (ITE Code) Size 
A.M. Peak Hour P.M. Peak Hour Daily  

Trips In Out In Out 

Proposed Development 

Single-Family Detached Housing (210) 46 DU 8 23 27 15 424 

Short-Term Storage Warehouse (154) 60,000 SF 4 1 2 4 87 

Total Site Generated Trips 12 24 29 19 511 

Existing Housing 

Existing Homes on Square Butte Rd (210) 22 DU 4 11 13 8 207 

Total Area Trips 16 35 42 27 718 

When accounting for the trips already occurring at the study intersections, it is expected that there are 
approximately 51 a.m. peak hour, 69 p.m. peak hour, and 718 daily trips. The development trips were 
distributed throughout the study area based on the directional distribution (shown in Figures 3A and 
3B), which was developed based on existing travel patterns and engineering judgement. Site generated 
turning movement counts at each study intersection were determined based on the distribution of site 
generated trips. This was completed both with and without the potential Honey Lane Connection as 
seen in Figures 3A and 3B. 
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Intersection Turn Lane Analysis 

A turn lane analysis was completed using the trip generation estimate and mainline Annual Average 
Daily Traffic (AADT) volume data from the North Dakota Department of Transportation (NDDOT) 
Transportation Information Map to determine if turn lanes along ND 1806 at the proposed  
ND 1806/ Shaw Drive and ND 1806/Square Butte Road intersections should be implemented based 
on current NDDOT guidelines. Note, this turn lane analysis was completed both with and without 
the potential Honey Lane connection and assumes the speed limit remains 55 mph as it is today.  The 
turn lane analysis takes into account criteria established by the NDDOT Traffic Operations Manual 
[January 2023; Pages 33-34].  

Left Turn Lane Warrant Analysis 

The guidelines for non-controlled approaches on a two-lane highway with a posted speed limit greater 
than or equal to 50 mph were followed. Note, for calculations of the passenger car equivalents (PCE), 
it was assumed that ND 1806 has two (2) percent trucks and that there is rolling terrain. The volume 
of left turning vehicles was determined from the trip generation for the existing and proposed 
development. The analysis was competed for expected year 2025 build conditions.  
Results of the turn lane analysis without a Honey Lane connection are shown in Figure 4. 

 
Figure 4. Left Turn Lane Warrant Analysis �± No Connection 

    Shaw Drive Northbound Left-Turn PCE = 73*(1+0.02(3.0-1)) = 76 vehicles/day 

    Shaw Drive Southbound Left-Turn PCE = 0*(1+0.02(3.0-1)) = 0 vehicles/day 

    Square Butte Road Northbound Left-Turn PCE = 29*(1+0.02(3.0-1)) = 31 vehicles/day 

    Square Butte Road Southbound Left-Turn PCE = 24*(1+0.02(3.0-1)) = 25 vehicles/day 
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Based on the left turn lane analysis shown above in Figure 4, no left turn lanes are warranted under 
future build conditions for an unsignalized intersection without the Honey Lane connection. 

For a scenario which includes a Honey Lane connection, the turn lane analysis is shown in Figure 5.  

 

Figure 5 Left  Turn Lane Analysis �± With Connection 

    Shaw Drive Northbound Left turn PCE = 73*(1+0.02(3.0-1)) = 76 vehicles/day 

    Shaw Drive Southbound Left turn PCE = 2*(1+0.02(3.0-1)) = 2 vehicles/day 

    Square Butte Road Northbound Left turn PCE = 29*(1+0.02(3.0-1)) = 31 vehicles/day 

    Square Butte Road Southbound Left turn PCE = 22*(1+0.02(3.0-1)) = 23 vehicles/day 

Based on the left turn lane analysis shown above in Figure 5, no left turn lanes are warranted under 
future build conditions for an unsignalized intersection with the Honey Lane connection.  

Right Turn Lane Warrants 

The guidelines for non-controlled approaches on a two-lane highway with a posted speed limit greater 
than or equal to 50 mph were followed. Note, for calculations of the PCE, it was assumed that ND 
1806 has two (2) percent trucks and that there is rolling terrain. The volume of right turning vehicles 
was determined from the trip generation for the proposed development. The analysis was completed 
for year 2025 build conditions. Figure 6 shows the analysis without a Honey Lane connection.  
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Figure 6. Right Turn Lane Analysis �± No Connection 

    Shaw Drive Northbound Right turn PCE = 0*(1+0.02(3.0-1)) = 0 vehicles/day 

    Shaw Drive Southbound Right turn PCE = 1*(1+0.02(3.0-1)) = 2 vehicles/day 

    Square Butte Road Northbound Right turn PCE = 221*(1+0.02(3.0-1)) = 230 vehicles/day 

    Square Butte Road Southbound Right turn PCE = 9*(1+0.02(3.0-1)) = 10 vehicles/day 
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Based on the right turn lane analysis shown above in Figure 6, a northbound right turn lane at Square 
Butte Road is warranted under future build conditions for an unsignalized intersection without the 
Honey Lane connection. 

Additionally, an analysis was completed assuming a Honey Lane connection, which is shown in  
Figure 7.  

  
Figure 7 Right Turn Lane Analysis �± With Connection 
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    Shaw Drive Northbound Right turn PCE = 59*(1+0.02(3.0-1)) = 61 vehicles/day 

    Shaw Drive Southbound Right turn PCE = 1*(1+0.02(3.0-1)) = 2 vehicles/day 

    Square Butte Road Northbound Right turn PCE = 162*(1+0.02(3.0-1)) = 168 vehicles/day 

    Square Butte Road Southbound Right turn PCE = 9*(1+0.02(3.0-1)) = 10 vehicles/day 

Based on the right turn lane analysis shown above in Figure 7, a northbound right turn lane at Square 
Butte Road is warranted under future build conditions for an unsignalized intersection with the Honey 
Lane connection. 

Regardless of a Honey Lane connection, the turn lane analyses indicate that only a northbound right 
turn lane at the ND 1806/Square Butte Road intersection is warranted.  

Turn Lane Design 

Based on the turn lane analysis completed, the northbound right turn lane at the ND 1806/Square 
Butte Road intersection is warranted. The following turn lane design features (L1 - taper, L2 - 
deceleration lane length, L3 - total distance, L4 - storage, L5 - transition taper length) are 
recommended based on the NDDOT Design Manual (Section III-03.05.01 [August 2017; Pages 44-45]) 
for a 55-mph mainline roadway at an uncontrolled approach.  

For right turn lanes, in most cases no storage distance is necessary since vehicles do not yield to any 
other traffic movements. The other design elements for the right turn lane design are shown below. 

55-mph Right Turn Lane Design 

�x L3 - 515 feet 
o L1 - 180 feet 
o L2 - 335 feet 
o L4 - 0 feet 

Sight Distance Review 

Observations were completed to ensure adequate sight distance at the study intersections. During a 
site visit, the following pictures were collected to detail the available sight distance. 

The observed sight distances from Square Butte Drive approaching ND 1806 are shown in Pictures 
1-4. The observed site distance from the Shaw Drive approach to ND 1806 are shown in Pictures  
5-6. Based on this assessment, the available sight distance available at all study intersection approaches 
is greater than 1,000 feet. Therefore, no existing sight distance issues are present at either study 
intersection.  
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Picture 1 �² Square Butte Rd Looking South  

(East Leg) 

 

Picture 2 �² Square Butte Rd Looking North  

(East Leg) 

 

 

Picture 3 �² Square Butte Rd Looking North  

(West Leg) 

 

 

Picture 4 �² Square Butte Rd Looking South  

(West Leg) 

 

 

Picture 5 �² Shaw Dr Looking South  

(East Leg) 

 

 

Picture 6 �² Shaw Dr Looking North 

(East Leg) 
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Summary and Conclusions 

The following study conclusions and recommendations are offered for consideration: 

1) The proposed development consists of 46 single-family detached housing lots and a 60,000 SF 
commercial lot utilized for self-storage. 

2) The proposed development is expected to generate approximately 36 a.m. peak hour, 48 p.m. peak 
hour, and 511 daily trips. 

3) Results of a turn lane analyses indicate that a northbound right turn lane at the ND 1806/ Square 
Butte Road intersection would be warranted based on the generated site trips.  

4) The proposed turn lane designs are included within the report.  

5) There are no expected sight distance impacts at the study intersections. 
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1.��General��Location��and��Description ��

A.��Location ��
��

��
��

Property��Address:��
Property��is��Located��on��both��the��east��and��west��side��of��ND��Highway��1806,��Approximately��4��Miles��North��of��

Mandan,��ND��
Addresses��Have��Not��Yet��Been��Assigned��

B.��Description ��of��Property ��
This��property��is��Currently��Being��Platted��as��Honey��Hills��Estates��First��in��Morton��County,��North��Dakota.��
Current��Legal:��Lot��1,��Block��2,��Shaw��Subdivision��located��in��Sections��32��&��33,��T140N,��R81W.��
Honey��Hills��Estates����Second��in��Morton��County,��North��Dakota.����
Current��Legal:��Lot��1,��Block��1,��Shaw��Subdivision��located��in��Sections��32��&��33,��T140N,��R81W.��

C.��General��Project ��Description ��
MBR��Properties��is��planning��to��construct��a��new��rural��residential��development��on��both��the��east��and��west��
side��of��ND��Highway��1806��approx.��4��miles��North��of��Mandan,��ND.����The��improvements��scheduled��for��this��
property��include��building��Rural��gravel��roadways,��Storm��Culverts,��Storm��Ponds,��Rural��Water��
Improvements,��and��other��power,��gas,��and��communitcation��utilities��to��allow��access��and��provide��
infrastructure��to��serve��the��lots��in��the��proposed��development.����These��lots��are��planned��to��have��septic��
systems��installed��to��handle��their��sanitary��sewer��needs.��

D.��Construction ��Schedule��
Construction��is��expected��to��commence��in��the��summer��of��2023��with��expected��completion��in��the��fall��of��
2023.��

Proposed��
Site��
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2.��Drainage ��Basins��and��Sub�æBasins��

A.��Major ��Basin��Description ��
��
The��drainage��area��for��the��proposed��site��consists��of��both��the��onsite��and��offsite��areas��that��will��drain��
through��multiple��drainage��watersheds��through��the��proposed��site.������
��
Existing��Watershed��Flows:��Existing��Watershed��Exhibit��(See��Appendix��B)����
��
Honey��Hills��Estates��Second��has��3��existing��watersheds.����

�x Watershed��E3��flows��to��the��northeast��to��an��18”��culvert��that��flows��north��across��Square��Butte��
Road��at��the��west��side��of��the��intersection��of��Square��Butte��Road��and��ND��HWY��1806.��

�x Watershed��E2��flows��east��to��the��west��ditch��of��ND��HWY��1806,��then��flows��through��a��24”��culvert��
under��ND��HWY��1806��to��existing��watershed��E5.��

�x Existing��Watershed��E1��flows��east��to��the��west��ditch��of��ND��HWY��1806,��then��flows��through��a��4’��
wide��cattle��pass��culvert��under��ND��HWY��1806��to��existing��watershed��E7.��

��
Honey��Hills��Estates��First��Has��4��existing��watersheds.��

�x Watershed��E4��flows��to��the��north��where��it��enters��the��southern��ditch��of��Square��Butte��Road��and��
flows��east.��

�x Watershed��E6��flows��east��toward��the��existing��railroad��property��then��crosses��the��railroad��
property��with��multiple��culverts��and��then��flows��east��to��Square��Butte��Creek.��

�x Watershed��E5��receives��flows��from��existing��watershed��E2��and��flows��southeast��toward��a��natural��
drainage��channel��to��the��east��of��Honey��Lane.��

�x Watershed��E7��receives��flows��from��existing��watershed��E1,��then��flows��east��to��3x36”��culverts��at��
Honey��Lane,��then��flows��southeast��toward��a��natural��drainage��channel��to��the��east��of��Honey��Lane.��

��
Floodplain��&��Wetland��Information:��
This��site��is��not��within��the��floodplain��FEMA’s��FIRM��(Map��38059X0245E,��Dated��October��16,��2015)��The��FWS��
national��wetland��inventory��“Wetland��Mapper”��shows��possible��wetlands��on��the��western��property��known��
as��Honey��Hills��Estates��Second.����MBR��Properties��has��hired��Meadowlark��Environmental��to��evaluate��the��
possible��wetlands��and��delineate��if��necessary.����If��wetlands��are��found��onsite,��MBR��Properties��would��be��
required��to��mitigate��these��areas��prior��to��moving��dirt��within��the��boundary��of��any��wetlands.��

B.��Sub�æBasin��Description ��
��
Honey��Hills��Estates��Second��will��have��8��total��proposed��sub�rwatersheds.��

�x Proposed��Watersheds��P1,��P2,��&��P3��will��flow��to��the��northeast��to��a��culvert��that��flows��north��across��
Square��Butte��Road��at��the��west��side��of��the��intersection��of��Square��Butte��Road��and��ND��HWY��1806.��

�x Proposed��Watershed��P4��and��P5��will��flow��to��the��southeast��along��the��western��ditch��of��ND��HWY��
1806.��The��existing��ditch��block��within��the��western��ditch��of��ND��HWY��1806��will��be��removed��which��
will��allow��stormwater��to��flow��southeast��to��Proposed��Shaw��Drive��intersection,��then��flow��west��
along��the��northern��ditch��of��Shaw��Drive��to��a��culvert��which��will��flow��south��across��Shaw��Drive��into��
the��West��Pond��Area.��

�x Proposed��Watershed��P6��will��flow��northeast��to��West��Pond��#1��which��is��located��west��of��the��
proposed��interior��north/south��roadway��where��outlet��flows��will��be��detained��and��controlled��by��a��
storm��sewer��culverts.��

�x Proposed��Watersheds��P7��and��West��Pond��#1��will��flow��northeast��to��the��West��Pond��#2��area��
located��south��of��proposed��Shaw��Drive��to��the��west��of��ND��HWY��1806.����
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�x West��Pond��#2��will��receive��flows��from��watersheds��P4,��P5,��P7and��West��Pond��#1��where��outlet��
flows��will��be��detained��and��controlled��by��storm��sewer��culverts.��

�x Proposed��watershed��P8��will��flow��northeast��to��west��ditch��of��ND��HWY��1806��then��flow��northwest,��
where��flows��from��West��Pond��will��combine��and��discharge��to��the��existing��4’��wide��cattle��pass��
culvert.������

��
Honey��Hills��Estates��First��will��have��8��proposed��watersheds.��

�x Proposed��watershed��P9��will��flow��in��the��northeastern��direction��to��the��proposed��intersection��of��
Honey��Lane��and��Square��Butte��Road,��where��it��will��enter��an��18”��culvert��under��Honey��Lane��and��
flow��east��in��the��existing��south��ditch��of��Square��Butte��Drive.��

�x Proposed��Watersheds��P10,��P11,��and��P12��will��flow��north��where��flows��will��enter��the��southern��
ditch��of��Square��Butte��Road��and��flow��east.��

�x Proposed��watersheds��P13��and��P14��will��flow��to��the��southeast��toward��the��proposed��East��Pond.����
The��East��Pond��will��control��outlet��flows��using��a��storm��sewer��structure��and��proposed��pond��
detention��area.��The��South��Pond��Area��will��discharge��to��the��southeast��toward��a��natural��drainage��
channel��to��the��east��of��Honey��Lane.��

�x The��proposed��watershed��P15��will��flow��east��toward��the��existing��railroad��property��then��crosses��
the��railroad��property��with��multiple��culverts��and��then��flows��east��to��Square��Butte��Creek.��

�x Proposed��watershed��P16��will��flow��southeast��toward��a��natural��drainage��channel��to��the��east��of��
Honey��Lane.��

��
In��summary,��the��proposed��development��of��Honey��Hills��Estates��First��and��Second��follows��the��preexisting��
drainage��patterns,��with��the��exception��of��removal��of��the��ND��HWY��1806��ditch��block��which��will��combine��
the��flows��of��two��major��watersheds��on��the��west��side��of��ND��HWY��1806��and��flow��into��a��detention��pond��
prior��to��flows��crossing��ND��HWY��1806.��This��Storm��Water��Management��Plan��shows��that��Post��development��
discharge��rates��will��be��reduced��from��the��Predevelopment��discharge��rates��and��meets��the��Morton��County��
Storm��Water��Ordinance.��

3.��Stormwater ��Design��Criteria ��

A.��Development ��Criteria ��
This��project��was��designed��to��comply��with��standard��engineering��practice��for��stormwater��runoff.��

B.��Hydrological ��Criteria ��
SCS��TR�r20��hydrologic��modeling��was��completed��using��the��2�ryear,��10�ryear��and��100�ryear��frequency��events��
with��both��a��6��hour��and��24��hour��duration.����The��following��rainfall��amounts��were��used��for��the��modeling��
contained��in��this��report:��
��

Frequency��
6�rHour��Rainfall��

(Inches)��
24�rHour��Rainfall��

(Inches)��
2YR�� 1.61�� 2.06��

10YR�� 2.47�� 3.1��

25YR�� 3.15�� 3.87��

50YR�� 3.75�� 4.53��

100YR�� 4.42�� 5.24��
��



7��
��

C.��Hydraulic ��Criteria ��
1. Culverts 

�x Storm��sewers��should��have��the��capacity��to��convey��a��25�ryear��storm��event��without��overtopping��
the��adjacent��road.��

�x Manning’s��N�rvalue��=��0.012��for��Spiral��Ribbed��Steel��Pipe��
�x Minimum��pipe��velocity��if��3��fps.��
�x Maximum��pipe��velocity��is��20��fps��

2. Pre-Construction vs Post Construction Runoff Rates 
�x The��2YR��Post��Development��Runoff��Rates��for��the��6HR��and��24HR��events��shall��be��equal��to��or��less��

than��the��2YR��Pre�rDevelopment��Runoff��Rates��for��the��6HR��and��24HR��events��for��the��site.��
�x The��10YR��Post��Development��Runoff��Rates��for��the��6HR��and��24HR��events��shall��be��equal��to��or��less��

than��the��10YR��Pre�rDevelopment��Runoff��Rates��for��the��6HR��and��24HR��events��for��the��site.��
�x The��100YR��Post��Development��Runoff��Rates��for��the��6HR��and��24HR��events��shall��be��equal��to��or��less��

than��the��100YR��Pre�rDevelopment��Runoff��Rates��for��the��6HR��and��24HR��events��for��the��site.��

4.��Stormwater ��Facility ��Design��

A.��General��Concepts��
1.  Existing Drainage Patterns 
The��proposed��site��is��being��designed��to��maintain��the��existing��drainage��patterns.��

2. Site Specific Stormwater Problems 
There��are��no��known��site�rspecific��stormwater��problems��at��this��time.��

3. Proposed Stormwater Improvements 
Proposed��road��ditches��will��convey��stormwater��runoff��from��the��proposed��road��and��portions��of��the��
developed��lots��to��the��proposed��detention��basins.����Two��detention��ponds��will��be��constructed��within��
Honey��Hills��Estates��Second��on��the��west��side��of��ND��HWY��1806��which��will��reduce��flows��prior��to��
discharging��across��ND��HWY��1806.����One��detention��pond��will��be��constructed��on��the��southern��end��of��
Honey��Hills��Estates��First��which��will��reduce��flows��prior��to��discharging��south��to��the��natural��drainage��
channel��to��the��east��of��Honey��Lane.��The��northern��watersheds��of��both��Honey��Hills��Estates��First��and��
Second��and��the��eastern��watershed��of��Honey��Hills��Estates��First��will��directly��discharge��from��the��site��
without��being��routed��through��the��proposed��detention��basin.����

B.��Design��of��Stormwater ��Facilities ��
1. Culverts 
The��proposed��culverts��were��modeled��to��ensure��that��they��can��effectively��handle��the��25��Year��event��
without��overtopping��the��adjacent��roadway.����The��results��of��modeling��can��be��found��in��Appendix��E.����The��
table��below��shows��the��proposed��culvert��sizes.��
��

Culvert�� Pipe��Size��

P1�� 24"��

P2�� Dual��42"��

P4�� Dual��48"��

P6�� 24"��

P7�� 18"��

P8�� 36"��
��
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Culverts��P3,��P5��and��P9��shown��on��the��plans��are��the��outlet��control��structures��for��the��proposed��detention��
basins.����The��modeling��of��those��structures��can��be��found��in��the��hydraulic��modeling��of��the��site��in��Appendix��
F.��
��

2. Detention/Retention Ponds 
A��proposed��road��and��proposed��grading��will��create��the��West��Pond��#1��detention��basin.����Two��30”��pipes��will��
be��used��as��the��outlet��control��structure��which��will��attenuate��the��runoff��before��it��is��conveyed��to��West��
Pond��#2.����The��proposed��detention��basing��provides��404,807��FT3��of��storage��at��an��elevation��of��1718.00’��
and��was��calculated��using��the��following��geometry.��
��

West��Pond��#1��
Elevation��

(FT)��
Area��
(FT2)��

Total��Storage��
(FT3)��

1707�� 0�� 0��

1708�� 5,900�� 2,950��

1709�� 14,563�� 13,182��

1710�� 22,926�� 31,926��

1711�� 29,973�� 58,376��

1712�� 35,857�� 91,291��

1713�� 41,699�� 130,069��

1714�� 47,186�� 174,511��

1715�� 52,388�� 224,298��

1716�� 57,293�� 279,139��

1717�� 62,962�� 339,266��

1718�� 68,120�� 404,807��
��
The��following��outlets��were��used��for��the��outlet��control��structure��modeling:��

�x Dual��30”��pipes��will��be��installed��with��inverts��of��1707.00’��and��a��slope��of��3.14%.��
��
The��top��of��the��berm��will��act��as��an��emergency��overflow��for��the��detention��basin.����This��emergency��
overflow��will��convey��excess��stormwater��from��multiple��storm��events��that��don’t��allow��the��drawdown��of��
the��detention��system��or��storms��that��are��larger��than��the��design��storms��safely��from��the��detention��system.��
��
A��proposed��road��and��proposed��grading��will��create��the��West��Pond��#2��detention��basin.����Three��42”��pipes��
will��be��used��as��the��outlet��control��structure��which��will��attenuate��the��runoff��before��it��is��conveyed��to��the��
HWY��1806��ditch.����The��proposed��detention��basing��provides��130,904��FT3��of��storage��at��an��elevation��of��
1702’��and��was��calculated��using��the��following��geometry.��
��
��
��
��
��
��
��
��
��
��
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West��Pond��#2��

Elevation��
Area��
(FT2)��

Total��Storage��
(FT3)��

1695’�� 0�� 0��

1696’�� 7,727�� 3,864��

1697’�� 11,868�� 13,661��

1698’�� 16,892�� 28,041��

1699’�� 21,396�� 47,185��

1700’�� 25,170�� 70,468��

1701’�� 29,913�� 98,010��

1702’�� 35,875�� 130,904��
��
The��following��outlets��were��used��for��the��outlet��control��structure��modeling:��

�x Three��42”��pipes��will��be��installed��with��inverts��of��1695.00’��and��a��slope��of��1.35%.��
��
The��top��of��the��berm��will��act��as��an��emergency��overflow��for��the��detention��basin.����This��emergency��
overflow��will��convey��excess��stormwater��from��multiple��storm��events��that��don’t��allow��the��drawdown��of��
the��detention��system��or��storms��that��are��larger��than��the��design��storms��safely��from��the��detention��system.��
��
A��proposed��road��and��proposed��grading��will��create��the��East��Pond��detention��basin.����A��24”��pipe��outlet��will��
be��used��as��an��control��structure��which��will��attenuate��the��runoff��before��it��is��conveyed��to��Outlet��#3.����The��
proposed��detention��basing��geometry��provides��64,369��FT3��of��storage��at��an��elevation��of��1689’��and��was��
calculated��using��the��following��geometry.��
��

East��Pond��

Elevation��
Area��
(FT2)��

Total��Storage��
(FT3)��

1684’�� 0�� 0��

1685’�� 3,500�� 1,750��

1686’�� 7,774�� 7,387��

1687’�� 16,289�� 19,419��

1688’�� 22,493�� 38,810��

1689’�� 28,626�� 64,369��
��
��
The��following��outlets��were��used��for��the��outlet��control��structure��modeling:��

�x A��24”��pipe��will��be��installed��with��an��invert��of��1684’.��
��
In��addition��to��the��outlet��control��structure,��a��40’��wide��emergency��overflow��with��an��invert��of��1688.50’��is��
designed��into��the��berm.����This��emergency��overflow��will��convey��excess��stormwater��from��multiple��storm��
events��that��don’t��allow��the��drawdown��of��the��detention��system��or��storms��that��are��larger��than��the��design��
storms��safely��from��the��detention��system.��
��

3. Pre vs Post Results 
The��site��was��modeled��for��the��6HR��and��24HR��storms��for��the��2YR,��10YR��&��100YR��frequency��events.����Since��
this��site��has��multiple��discharge��points,��all��outlet��points��were��looked��at��individually��as��well��as��combined��
to��get��overall��site��pre��and��post��discharge��rates.����In��addition,��this��site��has��both��onsite��and��offsite��drainage��
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areas��that��are��conveyed��to��the��included��outlet��points.����The��modeling��for��this��project��was��performed��for��
both��the��onsite��drainage��areas��as��well��as��the��combined��(onsite��plus��offsite)��conditions.��
��
The��outlet��descriptions��are��as��follows:��
��
Outlet��#1��–��Existing��Culvert��#3��(West��of��the��Intersection��of��HWY��1806��&��Square��Butte��Road)��
Outlet��#2��–��Existing��NE��Corner��of��the��Project��
Outlet��#3��–��SE��Corner��of��the��Project��(South��of��East��Pond��Outlet)��
Outlet��#4��–��Existing��Cattle��Crossing��Under��HWY��1806��(Just��South��of��Shaw��Drive)��
Outlet��#5��–��Outlet��#3��&��Outlet��#4��Combined��(Just��East��of��triple��culverts��on��Honey��Lane)��
Total��Site��–��All��Outlets��Combined��(Outlet��#1+Outlet��#2��+��Outlet��#5)��
��
The��proposed��detention��basins��were��included��in��the��modeling��of��the��site��and��the��maximum��storage��
required��and��resultant��elevation��were��calculated��for��each��storm��event.����The��results��show��that��the��
proposed��detention��basins��can��handle��the��required��storage��for��each��event.����The��results��of��the��
100YR24HR��events��are��shown��below��as��they��represent��the��maximum��values��from��the��modeled��events.����
The��results��for��each��storm��event��can��be��found��in��Appendix��F.��
��
A.��Results��of��Onsite��Drainage��Areas��Only��
��

Outlet��#1��(Onsite��Only) 

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 3.82�� 4.25�� 0.43����

2YR24HR�� 11.23�� 13.27�� 2.04����

10YR6HR�� 10.33�� 11.02�� 0.69����

10YR24HR�� 24.65�� 28.86�� 4.21����

100YR6HR�� 28.51�� 30.26�� 1.75����

100YR24HR�� 55.6�� 64.41�� 8.81����
��

Outlet��#2��(Onsite��Only) 

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 9.10�� 1.81�� (7.29)��

2YR24HR�� 25.44�� 7.38�� (18.06)��

10YR6HR�� 21.41�� 7.52�� (13.89)��

10YR24HR�� 51.25�� 21.35�� (29.90)��

100YR6HR�� 53.73�� 28.80�� (24.93)��

100YR24HR�� 108.26�� 59.42�� (48.84)��
��
��
��
��
��
��
��
��
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Outlet��#3��(Onsite��Only) 

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 23.65�� 2.01�� (21.64)��

2YR24HR�� 57.97�� 6.6�� (51.37)��

10YR6HR�� 60.10�� 8.13�� (51.97)��

10YR24HR�� 121.32�� 16.63�� (104.69)��

100YR6HR�� 160.40�� 23.12�� (137.28)��

100YR24HR�� 263.65�� 28.61�� (235.04)��
��

Outlet��#4���r��Culvert��E1��(Onsite��Only) 

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 8.97�� 23.58�� 14.61����

2YR24HR�� 26.39�� 62.67�� 36.28����

10YR6HR�� 29.91�� 66.70�� 36.79����

10YR24HR�� 65.18�� 139.97�� 74.79����

100YR6HR�� 95.79�� 179.95�� 84.16����

100YR24HR�� 159.53�� 272.75�� 113.22����
��

Outlet��#5��(Combined��Outlet��#3&#4��(Onsite��Only))��

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 31.90�� 24.95�� (6.95)��

2YR24HR�� 83.19�� 68.76�� (14.43)��

10YR6HR�� 88.75�� 74.26�� (14.49)��

10YR24HR�� 183.83�� 155.53�� (28.30)��

100YR6HR�� 253.97�� 203.38�� (50.59)��

100YR24HR�� 419.2�� 301.54�� (117.66)��
��

Total��Site��(All��Outlets��Combined���r��Onsite��Only)��

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 43.49�� 29.38�� (14.11)��

2YR24HR�� 112.9�� 81.85�� (31.05)��

10YR6HR�� 120.12�� 88.55�� (31.57)��

10YR24HR�� 248.15�� 187.14�� (61.01)��

100YR6HR�� 340.38�� 251.40�� (88.98)��

100YR24HR�� 561.85�� 382.04�� (179.81)��
��
��
��
��
��
��
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100YR24HR��Max��Pond��Elevations��(Onsite��Flows��Only)��

Pond��Max��
Elevation��

Required��
Storage��(FT3)��

Total��Basin��Storage��
Available��(FT3)��

Storage��
Elevation��(FT)��

Top��of��
Pond��(FT)��

East��Pond�� 49,293�� 64,369�� 1688.41�� 1689��

West��Pond��#1�� 64,164�� 404,807�� 1711.18�� 1718��

West��Pond��#2�� 73,148�� 130,904�� 1700.10�� 1702��
��
B.��Results��of��Combined��Onsite��&��Offsite��Drainage��Areas��
��

Total��Site��(Onsite��&��Offsite��Combined) 

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 61.77�� 46.92�� (14.85)��

2YR24HR�� 157.64�� 115.21�� (42.43)��

10YR6HR�� 174.62�� 130.14�� (44.48)��

10YR24HR�� 350.21�� 234.81�� (115.40)��

100YR6HR�� 503.20�� 323.93�� (179.27)��

100YR24HR�� 799.54�� 451.47�� (348.07)��
��

100YR24HR��Max��Pond��Elevations��(Onsite��&��Offsite��Combined)��

Pond��Max��
Elevation��

Required��
Storage��(FT3)��

Total��Basin��Storage��
Available��(FT3)��

Storage��
Elevation��(FT)��

Top��of��
Pond��(FT)��

East��Pond�� 49,293�� 64,369�� 1688.41�� 1689��

West��Pond��#1�� 369,982�� 404,807�� 1717.47�� 1718��

West��Pond��#2�� 96,537�� 130,904�� 1700.95�� 1702��

C.��Design��of��Erosion ��and��Sedimentation ��Control ��Facilities ��
1. Temporary 
Best��management��practices��will��be��implemented��during��construction��to��prevent��soil��erosion��onsite��
during��construction.����Prior��to��construction,��a��pre�rconstruction��meeting��should��be��scheduled��with��all��of��
the��parties��involved��with��erosion��control��for��this��project.����This��meeting��should��discuss��installation,��
inspection��and��maintenance��of��erosion��control��measures��for��the��project.����Erosion��control��measures��for��
this��project��should��be��installed��prior��to��ground��disturbing��activities.����It��should��be��noted��that��erosion��
control��plans��should��be��dynamic��and��be��changed��or��modified��to��react��to��changes��during��construction.����
Erosion��control��measures��should��be��inspected��as��required��and��these��inspections��should��be��documented��
as��required��by��the��Authority��Having��Jurisdiction��(AHJ).��

2. Permanent 
At��the��conclusion��of��construction,��all��required��erosion��control��measures��should��remain��in��place��until��the��
seeding��and��landscaping��has��been��established.����All��required��erosion��control��measures��should��remain��in��
place��until��the��potential��for��erosion��has��been��eliminated.����Removal��of��the��erosion��control��measures��
should��only��be��removed��after��the��site��has��become��stabilized.��

3.Stormwater Plan 
Developer/Contractor��will��be��required��to��have��a��NDPDES��permit��to��discharge��storm��water��runoff��and��file��
a��Notice��of��Intent��(NOI)��with��the��North��Dakota��Dept.��of��Environmental��Quality.��No��land��disturbing��
activities��shall��occur��until��an��NDPDES��permit��has��been��issued��by��the��NDDEQ.����Best��management��
practices��shall��be��utilized��for��all��erosion��control.��All��surface��water��shall��not��leave��the��site��without��passing��
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through��best��management��practice��erosion��control��measures.����It��is��required��that��temporary��sediment��
ponds��will��be��required��for��construction��of��areas��disturbed��over��10��acres��in��area.��Preconstruction��erosion��
control��measures��and��necessary��sediment��ponds��shall��be��installed��prior��to��major��dirt��moving��operations.��
��

D.��Analysis ��of��Outlet ��Adequacy��
This��project��will��reroute��stormwater��runoff��with��the��removal��of��the��ND��HWY��1806��ditch��block��which��will��
combine��the��flows��of��two��major��watersheds��on��the��west��side��of��ND��HWY��1806��and��flow��into��a��detention��
pond��prior��to��flows��crossing��ND��HWY��1806.����As��the��stormwater��is��being��rerouted��internally��within��the��
project,��there��is��one��roadside��ditch��and��two��existing��stormwater��structures��that��will��be��impacted��by��this��
change.��
��
Removing��the��ditch��block��will��subject��the��existing��ditch��to��an��increased��flow��south��of��the��existing��ditch��
block.����The��existing��ditch��was��modeled��with��the��proposed��flows��to��assure��that��the��increased��flows��are��
contained��within��the��ditch��banks.����The��peak��discharge��from��the��100YR24HR��rainfall��event��was��used��for��
the��modeling��of��the��ditch.����While��ditch��flow��will��reduce��as��you��move��to��the��north,��using��the��flow��from��
the��discharge��end��of��the��ditch��will��provide��a��conservative��estimate��of��ditch��capacity.����The��table��below��
shows��the��stormwater��flow��impacts��to��the��ditch��from��this��project.����The��modeling��for��this��can��be��found��in��
Appendix��E.��
��

HWY��1806��West��Road��Ditch 

Location��
Post��Development��

Flow��(CFS)��
Existing��Ditch��

Depth��(FT)��
Flow��Depth��

(FT)��

North��Cross��Section�� 220�� 2.43�� 1.75��

Mid��Cross��Section�� 220�� 4.27�� 1.50��

South��Cross��Section�� 220�� 4.81�� 1.90��
��
The��first��existing��structure��impacted��by��this��project��is��the��cattle��crossing��Under��HWY��1806��(Just��South��of��
Shaw��Drive).����The��table��below��shows��the��stormwater��flow��impacts��to��the��culvert��from��this��project.��
��

Outlet��#4���r��Culvert��E1��(Onsite��&��Offsite��Combined)��

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 29.54�� 41.40�� 11.86����

2YR24HR�� 77.51�� 97.19�� 19.68����

10YR6HR�� 87.98�� 108.68�� 20.70����

10YR24HR�� 179.52�� 185.21�� 5.69����

25YR6HR�� 144.51�� 160.58�� 16.07����

25YR24HR�� 263.47�� 246.88�� (16.59)��

50YR6HR�� 198.66�� 199.19�� 0.53����

50YR24HR�� 338.38�� 292.73�� (45.65)��

100YR6HR�� 262.52�� 249.77�� (12.75)��

100YR24HR�� 420.76�� 338.19�� (82.57)��
��
While��there��are��increases��in��the��post��development��flow��during��the��smaller��rainfall��events,��the��increases��
are��minimal��when��looking��at��the��flows��expected��for��the��larger��events.����The��larger��flows��that��the��existing��
culvert��is��subjected��to��are��reduced��after��the��installation��of��the��proposed��detention��basins��that��will��
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reduce��the��peak��flows��for��the��offsite��drainage��areas��as��well��as��the��onsite��drainage��areas,��even��after��
redirecting��the��stormwater��internally��within��the��project.��
��
The��capacity��of��the��existing��cattle��crossing��is��estimated��at��370��CFS,��which,��after��the��installation��of��the��
proposed��detention��basins,��should��be��capable��of��handling��the��100YR��event��without��overtopping��the��
road.����The��modeling��shows��that��the��existing��cattle��crossing��may��not��have��been��capable��of��handling��the��
pre�rdevelopment��100YR24HR��storm��without��overtopping��the��road.��
��
The��second��existing��structure��impacted��by��this��project��is��the��existing��triple��36”��culverts��under��Honey��
Lane��(Just��South��of��Shaw��Drive).����The��table��below��shows��the��stormwater��flow��impacts��to��the��culvert��
from��this��project.��
��

Triple��36"��Culverts��on��Honey��Lane��(Onsite��&��Offsite��Combined)����

Storm��Event��
Pre�rDevelopment��

(CFS)��
Post��Development��

(CFS)��
Flow��Change��

(CFS)��

2YR6HR�� 29.65�� 41.50�� 11.85����

2YR24HR�� 78.2�� 97.88�� 19.68����

10YR6HR�� 88.91�� 109.62�� 20.71����

10YR24HR�� 182.16�� 187.85�� 5.69����

25YR6HR�� 146.47�� 162.53�� 16.06����

25YR24HR�� 267.91�� 251.36�� (16.55)��

50YR6HR�� 201.67�� 202.20�� 0.53����

50YR24HR�� 344.50�� 298.85�� (45.65)��

100YR6HR�� 266.89�� 254.08�� (12.81)��

100YR24HR�� 428.8�� 346.23�� (82.57)��
��
While��there��are��increases��to��the��post��development��flow��during��the��smaller��rainfall��events,��the��increases��
are��minimal��when��looking��at��the��flows��expected��for��the��larger��events.����The��larger��flows��that��the��existing��
culvert��is��subjected��to��are��reduced��after��the��installation��of��the��proposed��detention��basins��that��will��
reduce��the��peak��flows��for��the��offsite��drainage��areas��as��well��as��the��onsite��drainage��areas,��even��after��
redirecting��the��stormwater��internal��to��the��project.��
��
The��capacity��of��the��existing��culverts��is��estimated��at��200��CFS.����The��modeling��on��this��project��shows��that��all��
post��development��flows��should��be��handled��by��the��existing��culverts��up��to��the��25YR��event,��except��for��the��
25YR24HR��event��without��overtopping��the��roadway.����The��modeling��also��suggests��that��the��existing��
structure��does��not��have��the��capacity��to��handle��the��25YR24HR��in��the��existing��conditions��and��this��project��
will��reduce��the��25YR24HR��flows��to��this��structure.��
��
As��the��overall��drainage��patterns��are��not��being��changed��in��this��project��and��the��post��construction��peak��
discharge��rates��are��lower��than��the��existing��peak��discharge��rates,��the��existing��overall��outlet��is��assumed��to��
be��adequate.��
��
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5. Conclusions

A. Compliance��with ��Standards
The��computer��modeling��of��this��site��shows��that��the��increased��stormwater��runoff��from��the��proposed��
development��of��this��site��can��be��effectively��handled��by��the��proposed��drainage��system.��

The��below��hereby��certify��that��this��report��and��exhibits��were��completed��under��their��direct��
supervision/authority.��The��below��certify��that��they��are��duly��registered��professional��engineer(s)��in��the��
state��of��North��Dakota.��

Date:� �
James��C.��Leinart��
North��Dakota��PE�r28951��

B. Recommendations
The��future��development��hard��surface��areas��were��taken��from��concept��plans��prepared��by��this��firm.����Given��
the��assumptions��made��for��future��development,��it��is��recommended��that��the��stormwater��plans��for��this��
project��be��reevaluated��once��future��projects��are��proposed��to��compare��the��proposed��conditions��to��the��
assumptions��made��in��this��report.��

6. References
�x None

7. Appendices

A. FEMA��Firmette

B. Site��Drainage ��Basin��Drawings

C.NOAA��Rainfall

D. NRCS��Soils��Report

E.Hydraflow ��Express��Culvert ��&��Ditch ��Data

F.Hydraflow ��Hydrographs ��Modeling ��Results
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To: Natalie Pierce, Morton County Planning & Zoning Director 

Wade Bachmeier, Morton County Water Resource District Chairman 
Bruce Engelhardt, Morton County Water Resource District 

 
From: Jesse G. Kist, P.E. 
 
Date: June 15, 2023 
 
RE: Kist Review - Honey Hills Estates 1st & 2nd SWMP (Dated: May 30, 2023) 
 
 
All, 

I have reviewed the stormwater management plan (SWMP) for Honey Hills Estates 1st & 2nd by 
Independent Land Surveying & Engineering Inc. and dated May 30, 2023.  My primary comments are 
provided below followed by a list of additional technical comments. 
 
Primary Comments: 
 

1. The SWMP narrative does not provide hydrology details which complicates the review.  While 
some hydrology information can be obtained from Appendix F, I recommend including basic 
hydrology information within the SWMP, such as land use assumptions, curve numbers, times of 
concentration, and other applicable assumptions. 
 

2. Page 5 of the SWMP states that the existing ditch block in the western Hwy 1806 ROW will be 
�Œ���u�}�À�����U���Z�}�Á���À���Œ�U���]�š���]�•���µ�v���o�����Œ���]�(���š�Z�������Æ�]�•�š�]�v�P���î�ð�_���‰�]�‰�����µ�v�����Œ���í�ô�ì�ò���Á�]�o�o���������‰�o�µ�P�P�����X����I 
recommend this be clarified. 
 

3. The Hwy 1806 culvert is referred to as a cattle cro�•�•�]�v�P�X�����/�•���š�Z�]�•�������š�µ���o�o�Ç�����������š�š�o�������Œ�}�•�•�]�v�P�M���������ð�ô�_��
pipe seems small for a cattle crossing and its location in the flow path of a blue line stream 
���}���•�v�[�š���•�µ�P�P���•�š���š�Z���š���]�š���]�• anything more than a stream crossing.  While it is generally irrelevant 
to the analysis, I am curious why this is being considered a cattle crossing. 
 

4. I recommend that stream crossings be shown to comply with North Dakota Stream Crossing 
Standards as presented in Chapter 89-14-01 of North Dakota Administrative Code (N.D.A.C.), 
with particular emphasis on the Hwy 1806 crossing near the intersection of Shaw Drive and the 
Honey Lane crossing.  This analysis should include consideration of the allowable headwater 
metric provided in N.D.A.C. 89-14-01-05.  If a crossing is found to be noncompliant with stream 
crossing standards, I recommend that, at a minimum, the proposed conditions analysis be 
shown to not make the magnitude of noncompliance worse, unless a deviation is approved by 
the applicable road authority. 
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5. Page 7 of the SWMP states that proposed culverts will be Spiral Ribbed Steep Pipe with a 

�u���v�v�]�v�P�[�•�����}���(�(�]���]���v�š���}�(���ì�X�ì�í�î�U���Z�}�Á���À���Œ�U���š�Z�����•�š�}�Œ�u���•���Á���Œ���•���Z�����µ�o�����}�v���š�Z�����W�Œ�}�‰�}�•������
Watersheds figure in Appendix B states the proposed pipe as CMP (corrugated metal pipe).  
���D�W���Z���•�������D���v�v�]�v�P�[�•�����}���(�(�]���]���v�š���}�(���ì�X�ì�î�ð�X�����d�Z���Œ�����]�•�������•�]�P�v�]�(�]�����v�š�����}�v�À���Ç���v���������]�(�(���Œ���v�����������š�Á�����v��
spiral steel ribbed pipe and corrugated metal pipe.  I recommend the engineer clarify what will 
be used and ensure the pipe references are consistent throughout the documents. 
 

6. The results may be overestimating existing runoff and underestimating proposed runoff by 
���•�•�µ�u�]�v�P�����Æ�]�•�š�]�v�P�����P�Œ�]���µ�o�š�µ�Œ���o���o���v�����š�}���������]�v���^�‰�}�}�Œ�_�����}�v���]�š�]�}�v���~�Z�]�P�Z���Œ���Œ�µ�v�}�(�(�• and proposed 
�‰���Œ�À�]�}�µ�•�����Œ�����•���š�}���������P�Œ���•�•���]�v���^�P�}�}���_�����}�v���]�š�]�}�v�•���~�o�}�Á���Œ���Œ�µ�v�}�(�(�•�X�����/���Œ�����}�u�u���v�����š�Z���š���^�(���]�Œ�_ 
condition be assumed for both pre and post conditions for all farmland, pasture, and grassed 
areas.  Where TR55 only provides curve numbers �(�}�Œ���^�P�}�}���_�����v�����^�‰�}�}�Œ�_ conditions, the average 
of those values should ���������•�•�µ�u�������š�}���������Œ���‰�Œ���•���v�š���š�]�À�����}�(���^�(���]�Œ�_�����}�v���]�š�]�}�v�•�X 
 

7. �d�Z�����}�µ�š�o���š���(�}�Œ���t���•�š���W�}�v�����·�î���]�•�������š�Œ�]�‰�o�����ð�î�_���•�š�����o���‰�]�‰�������š���í�X�î�î�9���•�o�}�‰�� that outfalls immediately 
upstream of the existing Hwy 1806 crossing that i�•�������•�]�v�P�o�����ð�ô�_�����}�v���Œ���š�����‰�]�‰�������š���î�X�ò�ò�9���•�o�}�‰���X����
The existing �ð�ô�_��crossing of 1806 has about 70% of the conveyance potential of the proposed 
�š�Œ�]�‰�o�����ð�î�_���}�µ�š�o���š for West Pond #2.  Because the storage in the 1806 right of way (ROW) ditch is 
minimal in this location, it is likely that the Hwy 1806 culvert will control outflow from West 
Pond #2.  It does not appear that tailwater conditions from the ND 1806 ROW were considered 
in the SWMP model.  I recommend the model be updated to consider the tailwater conditions 
as it will likely increase the water surface elevation in West Pond #2 which may change the 
necessary stormwater easement area.  Similarly, tailwater conditions will likely impact the water 
surface elevation in West Pond #1 and the resulting easement.  Please update the analysis and 
easements accordingly. 
 

8. It is unclear how the stormwater easement boundaries were defined.  I recommend that the 
easements be defined by the 100-year elevation plus 1-foot. 
 

9. The East Pond outlet pipe discharges onto private property within a topographic depression that 
is not classified as a blue line stream.  While this area likely conveys runoff in existing conditions, 
and the area contributing flow to this area will be reduced by removal of the ditch block on the 
west side of 1806, concentrating flows into a pond and outlet pipe will notably change the flow 
dynamics from that of the overland flow occurring today.  As such, I recommend that an 
easement be obtained prior to discharging this pond.  If an easement cannot be obtained, 
alternative measures should be considered, such as use of a level spreader or additional flow 
rate reduction, but easement obtainment is preferred. 
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10. Based on the analysis in Appendix F and the table provided on page 12 of the SWMP, it appears 

that the 100-�Ç�����Œ���‰�����l���Á���š���Œ���•�µ�Œ�(�����������o���À���š�]�}�v���~�t�^���•���}�(���š�Z���������•�š���W�}�v�����]�•���}�v�o�Ç���ì�X�ì�õ�[�������o�}�Á���š�Z����
emergency overflow.  I recommend this pond be designed to provide 1-foot of freeboard from 
the 100-year WSE to the overflow, which is a typical standard and especially relevant due to the 
home located downstream.  At a minimum, 0.5 feet of freeboard should be designed, however, I 
recommend 1-foot.  Additionally, due to the residence located downstream of this pond, I 
recommend that the inundation area be delineated to show what could reasonably be 
inundated if the spillway becomes functional due to a high flow event, plugged culvert, or ice 
build-up in the culvert. 
 

11. �d�Z�����^�t�D�W���‰�Œ�}�À�]�����•���^���}�u���]�v�����_���(�o�}�Á�����}�u�‰���Œ�]�•�}�v�•���Á�Z�]���Z�����}�u���]�v�����‰�����l���(�o�}�Á���Œates at all outlet 
pipes.  Pre vs. post peak flow compliance is only relevant at each unique point of stormwater 
discharge from the project site.  For example, a significant decrease at one discharge point does 
not justify an increase at another discharge point.  I recommend removing combined flow 
comparisons from the SWMP and I recommend that proposed conditions peak flows be made to 
not exceed predevelopment peak flows for the 2-, 10-, and 100-year events at each point of 
discharge. 
 

12. Page 11 of the SWMP provides pre vs post runoff rates at the outlets.  The predevelopment flow 
rates for Outlet #3, presented on page 11 of the SWMP, appear to sum the runoff hydrographs 
from WS-E2 and WS-E5 without consideration for the significant flow attenuation currently 
�}�����µ�Œ�Œ�]�v�P�����š���š�Z�������Æ�]�•�š�]�v�P���î�ð�_���‰�]�‰�����µ�v�����Œ���,�Á�Ç���í�ô�ì�ò�X�����d�Z�]�• incorrectly exaggerates the 
predevelopment flow rates that are presented for Outlet #3.  I recommend correcting this. 
 

13. Times of concentration for some proposed conditions watersheds seem longer than would be 
expected, particularly for WS-P13 and WS-P14 which present Tc values that are longer than the 
correspond existing conditions watershed(s).  Due to proposed conditions runoff being subject 
to runoff from roofs, swales, and ditches, proposed conditions should not have increased Tc 
values. I recommend this be updated, as appropriate, using TR55 methodology with sheet flow 
lengths not exceeding 100 feet, per typical current standards. 
 

14. Culvert P2 discharges to a swale on the border between Lot 5 and Lot 6 of Honey Hills Estates 
2nd, however, a stormwater easement is not shown on the plat.  I recommend adding this. 
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15. The pre vs post tables for Outlet #4 and the existing Honey Lane crossing are provided on pages 

13 and 14 of the SWMP.  These tables present flow increases for smaller storm events and flow 
�������Œ�����•���•���(�}�Œ���š�Z�����o���Œ�P���Œ�����À���v�š�•�X�����d�Z�����]�v���Œ�����•���•�����Œ�����i�µ�•�š�]�(�]���������Ç���•�š���š�]�v�P���^�š�Z�����]�v���Œ�����•���•�����Œ�����u�]�v�]�u���o��
�Á�Z���v���o�}�}�l�]�v�P�����š���š�Z�����(�o�}�Á�•�����Æ�‰�����š�������(�}�Œ���š�Z�����o���Œ�P���Œ�����À���v�š�•�X�_�����,�}�Á���À���Œ�U�����}�u�‰�o�]���v�������Á�]�š�Z���•�u���ol 
events should not be understated or waived.  While lower in magnitude, smaller storm events 
have a much higher recurrence interval and allowing increases can lead to impacts downstream 
if increases are allowed.  I recommend that the development be required to meet pre>post peak 
flow control at all site discharge points for the 2-, 10-, and 100-year 24-hour storm events. 
 

16. The proposed Honey Hills developments will increase the volume of water draining to Outlet #5 
and through the railroad culvert near Schlosser Drive North.  Flows routing through this culvert 
travel northward in a relatively undefined flow channel along agricultural land toward Square 
Butte Creek.  This area was identified as having drainage challenges today and is expected to 
continue to have those challenges into the future unless modifications are made to the 
drainageway between the railroad culvert and Square Butte Creek.  The additional runoff 
volume that will occur due to development upstream may increase those challenges, however, 
requiring volume reduction would be challenging to accomplish, would be an atypical 
requirement for this type of development, and may cause an unreasonable burden on the 
developer.  Routing flows to Outlet #2 on the north end of Honey Hills 1st provides a more 
desirable route to Square Butte Creek, however, site terrain likely limits the ability to direct 
additional areas of the development to Outlet #2.  As stated previously, I recommend that the 
development be required to meet pre>post peak flow control at all site discharge points for the 
2-, 10-, and 100-year 24-hour storm events.  Inundation concerns downstream of the railroad 
crossing would be best addressed by fixes in that area, such as channel or ditch improvements 
routing flows to Square Butte Creek.  It is my opinion that the burden of those fixes is not the 
responsibility of the developer, so long as stormwater standards and pre vs post rate control 
requirements are satisfied. 

 

Additional Technical Comments: 
 

17. Based on review of Appendix F, it appears a very low impervious cover was applied to the 
commercial lot in Honey Hills 1st, located within WS-P9.  The impervious coverage should be 
consistent with typical commercial lot impervious cover of 72-85%, per TR55.  I recommend this 
be updated and that impervious cover assumptions applied throughout the developments be 
clarified. 
 

18. Culvert P8 (Hyd. No. 37) presents the inflow hydrographs as 35 & 36 which suggests WS-P12 and 
WS-P11 flow to culvert 8, however, those watersheds should route downstream of culvert P8 
and WS-P9 routes to culvert P8.  This appears to be an error.  I recommend correcting. 
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19. The existing Cattle Crossing �]�v�����‰�‰���v���]�Æ�������]�•���u�}�����o���������•�������š�Œ�]�‰�o�����ï�ò�_���‰�]�‰�����Œ���š�Z���Œ���š�Z���v�������•�]�v�P�o�����ð�ô�_��
pipe as described in the SWMP.  I recommend correcting. 
 

20. The existing Honey Lane crossing in Appendix E is modeled as concrete pipes with an entrance 
loss coefficient of 0.5.  I recommend the engineer verify that these pipes are not corrugated 
metal and, if they are, model them with a roughness of 0.024.  Additionally, these pipes appear 
to be projecting from fill which results in increased entrance losses.  I recommend these pipes 
be modeled with an entrance loss of 0.9, unless end sections have been installed. 
 

21. Culvert P1 in Appendix E is modeled as a double �î�ð�_���‰�]�‰���•�U���Z�}�Á���À���Œ�U���š�Z�����•�š�}�Œ�u���•���Á���Œ���š�����o����on 
the proposed watersheds figure states this as being a single �î�ð�_.  I recommend correcting. 
 

22. ���µ�o�À���Œ�š���W�î���]�v�����‰�‰���v���]�Æ�������]�•���u�}�����o�������Á�]�š�Z�������o���v�P�š�Z���}�(���ð�ñ�[�U���Á�Z���Œ�����•���š�Z�����‰�Œ�}�‰�}�•�������Á���š���Œ�•�Z������
�(�]�P�µ�Œ�����•�š���š���•���š�Z�����‰�]�‰�������•���ò�ñ�[�X�����dhis will have minor impacts, but I recommend correcting. 
 
 

If you have any questions regarding my comments, please contact me at 701-220-2577 or 
Jesse.Kist@yahoo.com. 

Thank you! 

 

 

Jesse G. Kist, PE 
 



Agenda Item 4 

First draft / starting point for possible amendments to wind energy facility component 
setbacks. First public hearing will be at the June 22 Planning & Zoning Commission 
regular meeting. There will be at least one more hearing before the Planning & Zoning 
Commission at their July 27 regular meeting. 
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