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I. Introduction 

The City of Montgomery will be reconstructing or repaving the streets in the Columbia Heights 
neighborhood as part of their capital improvement plan for 2023. The 2023 Street & Utility 
Improvement project is bounded by Boulevard Avenue on the west, Hickory Avenue on the east, 
4th Street to the south and 1st Street to the north. Streets in this section were given a road 
condition score of 1.5-2.5 (out of 5) as part of the City of Montgomery 2015-2035 Comprehensive 
Plan. There will be utility improvements along with the street improvements, including replacing 
the aging storm sewer system. The existing storm sewer infrastructure is in poor condition and 
insufficient to manage the more frequent and higher intensity rainfalls of today. This drainage 
report serves to provide some background on the project area and outline the proposed 
stormwater management design for the 2023 Street & Utility Improvement project. 

II. Previous Studies 

In 2020, the City of Montgomery contracted SEH to provide hydrologic and hydraulic modeling of 
the storm sewer system along Hickory Avenue to the outfall on Lexington Avenue west of Welco 
Drive. The purpose of the analysis was to identify how proposed improvements to the storm 
sewer system would affect localized flooding along the system. Existing and proposed conditions 
models were developed in Innovyze’s XPSWMM. The study provided some recommendations on 
proposed ponding locations and storm sewer sizing. 

III. Analysis  

To understand the drainage conditions of the project area and guide the proposed stormwater 
management design, a hydrologic and hydraulic model was developed using Autodesk’s Storm & 
Sanitary Analysis (SSA). SSA uses the Soil Conservation Service (SCS) Technical Release (TR-20) 
methodology to route watershed runoff through the system using a rainfall hydrograph.  The Atlas 
14 rainfall depths were used along with the NRCS’s MSE 3, 24-hour rainfall distribution. The 
rainfall depths used for the 2-, 10-, and 100-Year rainfall events were 2.85”, 4.23” and 7.18”, 
respectively. Time of concentrations were calculated using the NRCS’s TR-55 methodology. 
Drainage areas were delineated using a combination of LiDAR data and survey data where 
available. Soil types within the project area are dominated by clay loams characterized by the 
hydrological soil group type D. 

IV. Existing Conditions 

The existing land use within the project area is predominantly residential, specifically ¼ acre 
residential lots, with some industrial land use at the top of the watershed coming from the USP 
site. Runoff generated within the watershed is managed today by an aging storm sewer system 
that is undersized and has insufficient inlet capacity to properly capture runoff. During large 
rainfall events the storm sewer system is overwhelmed, and the streets convey the excess runoff 
down to the major low points on the Minnesota Valley Grain Co site near the railroad tracks and 
on Lexington Avenue. When the low point on MN Valley Grain Co site fills up, excess runoff 
overtops the railroad tracks and runs out onto Lexington Avenue. The ultimate discharge point for 
this storm sewer system is County Ditch 22 on the western side of the city, which drains to Lake 
Pepin to the north. Televising of the storm sewer system performed in March of 2022 (See 
Appendix B for report), identified a number of problematic conditions including pipes filled with 
dirt and roots, fractured pipes and offset joints. One benefit to the existing drainage conditions of 
this area is that the neighborhood sits right on top of a hill with the ground falling away more than 
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10 feet in elevation in all directions. This means that there are no major low points or flooding 
areas within the streets that are being reconstructed. There are no existing stormwater detention 
basins serving this area. 

Figure 1: Existing Drainage Conditions can be found in Appendix A and shows the existing storm 
sewer layout, drainage areas, flow directions and ponding extents at the low point on Lexington 
Avenue and the MN Valley Grain Co site.  

V. Proposed Design  

As outlined in the 2015-2035 Comprehensive Plan, the City of Montgomery does not have a 
stormwater management plan or a capital improvement plan with proposed stormwater 
management improvements to guide proposed development projects within the City. For the 
2023 Street & Utility Improvement project, the proposed stormwater management system has 
been designed to meet the MPCA’s NPDES Construction Stormwater Permit requirements and 
follow the best and most widely accepted engineering design standards. The design is centered on 
three principles of stormwater management: inlet capacity, conveyance capacity, and detention. 
Catch basins inlets have been designed with modern high-capacity inlets and have been located at 
key areas to limit significant ponding within the streets and keep spreads below the centerlines of 
the roads for up to the 5-Year rainfall event. Storm sewer has been sized to convey collected 
runoff up to the 5-Year rainfall event. Lastly, a detention basin is proposed to mitigate any impacts 
the improved proposed storm sewer system would have on the existing downstream storm sewer.  

The proposed street and trail improvements will reduce the overall impervious surfaces. 
Therefore, per the MCPA NPDES Construction Stormwater Permit, a permanent stormwater 
treatment basin is not required. 

 

 

 

 

 Railroad Detention Basin 

The proposed project’s outfall is the existing 30” storm sewer pipe running down Lexington 
Avenue. The low points in this street and on the MN Valley Grain Co site experience significant 
ponding today (refer to Figure 1 in Appendix A for ponding extents). Improving the upstream 
stormwater management system will only exacerbate this problem unless collected runoff is 
slowed down in a detention basin before discharging to the existing storm sewer. A stormwater 
detention basin is proposed on the empty City parcel located east of the Union Pacific railroad and 
north of Mill Avenue. This detention basin has been designed to provide 2.5 acre-feet of storage 
and will reduce both proposed discharge rates to the downstream system and ponding at the low 
points of concern compared to the existing conditions. The proposed detention basin will allow for 
the upstream storm sewer system to be upsized while maintaining a reduced outlet size. 
Additionally, the detention basin will intercept excess runoff that today flows overland down 1st 
Street NE and spills down Mill Avenue NE reducing ponding on the MN Valley Grain Co site. As 
part of the railroad detention basin, a new storm sewer pipe crossing under the railroad tracks will 
be constructed and connect back into the existing storm sewer line on Lexington Avenue. This 
railroad crossing will require coordination and permitting through Union Pacific. Union Pacific’s 
engineering designing requirements have been included in Appendix C for reference.  

Table 1 – Impervious Calculation 
 AREA (ACRES) 

Existing 9.6 

Proposed 8.7 

Difference -0.9 
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 Model Results 

Table 2 below shows that the proposed design will reduce discharge rates to the existing 
downstream storm sewer system. 

 

 

 

 

 

 

Table 3 below shows that the proposed design will reduce ponding levels in the low point on 
Lexington Avenue. 

 
 
 
 
 
 
 

Table 4 below shows that the proposed design will reduce ponding levels in the low point on 
the MN Valley Grain Co property, east of the railroad tracks and Lexington Ave. 

 
 
 
 

 

 

Table 5 below shows the high-water levels and stored runoff volume in the proposed 
railroad detention basin for the 2-, 10- and 100-Year rainfall events. 

Table 5 – Railroad Detention Basin 

BASIN CHARACTERISTICS 2-YEAR (2.85”) 5-YEAR (3.58”) 100-YEAR (7.18”) 

BOTTOM NWL EOF 
HWL 
(FT) 

VOL. 
STORED 

(CF) 

HWL 
(FT) 

VOL. 
STORED 

(CF) 

HWL 
(FT) 

VOL. 
STORED 

(CF) 

1053.0 1057.0 1067.0 1064.7 80,853 1067.0 114,597 1067.7 132,533 

For rainfall events larger than the 5-Year, the proposed railroad detention basin will overtop 
and runoff will flow down to the low point on the MN Valley Grain Co site like it does today.  
Modeling results indicate that even with this case the proposed project is still an 
improvement with reducing ponding and overland flow rates. The size of the proposed basin 
is maxed out on the available land. In order to contain larger rainfall events a combination 
of increased outlet pipe and/or additional storage needs to be provided. The City owns the 
parcels (P.I.D. 22.999.1030 & 22.999.1040) immediately west of the railroad tracks. A 
second detention basin on this property could be constructed to contain larger rainfall 
events and improve further flooding conditions on Lexington Avenue and the MN Valley 

Table 2 – Discharge Rates (CFS) To County Ditch 22 
 2-YEAR (2.85”) 5-YEAR (3.58”) 100-YEAR (7.18”) 

Existing 47.8 76.2 229.3 

Proposed 45.6 47.5 203.5 

Difference -2.2 -28.7 -25.8 

*Note: discharge rates include pipe and overland flow leaving  

               Lexington avenue low point 

Table 3 – Ponding Elevation (FT) At Lexington Avenue Low Point 
 2-YEAR (2.85”) 5-YEAR (3.58”) 100-YEAR (7.18”) 

Existing 1055.1 1055.5 1056.1 

Proposed 1054.3 1055.0 1056.1 

Difference 0.8 0.5 0.0 

*Note: overflow elevation @ 1055.3’ 

Table 4 – Ponding Elevation (FT) At Mn Valley Gain Co 
 2-YEAR (2.85”) 5-YEAR (3.58”) 100-YEAR (7.18”) 

Existing 1064.6 1064.7 1065.1 

Proposed 1063.6 1063.8 1065.0 

Difference -1.0 -0.9 -0.1 

*Note: railroad overtops @ 1064.3’ 
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Grain Co site. To contain the 100-Year rainfall event would require ~48” outlet pipe from the 
proposed railroad detention basin and a second detention basin with ~16 ac-ft of storage, a 
volume which would take nearly all of P.I.D. 22.999.1030.  

Figure 2: Proposed Drainage Conditions can be found in Appendix A and shows the 
proposed storm sewer layout and sizing, drainage areas, flow directions and ponding 
extents at the low point on Lexington Avenue and the MN Valley Grain Co site. 

VI. Summary 

The 2023 Street & Utility Improvement Project will significantly improve the livability of Columbia 
Heights neighborhood through street, trail and utility improvements. The proposed stormwater 
management design presented in this report has been designed to meet all the necessary 
permitting and design requirements and improve drainage conditions compared to the present-
day.    
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Figure 1: Existing Drainage Conditions
May 2022
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Figure 2: Proposed Drainage Conditions
May 2022
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CSP OR SSP

(NEW EMBANKMENT)

THAN 48"

NOT LESS

100EGL

 

SCALE: NONE
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RIPRAP

AND OUTLET

FOR PLACEMENT OF RIPRAP AT INLET

EXCAVATE TOE OF SLOPE AS REQUIRED

JACKED AND BORED SSP

(EXISTING EMBANKMENT)

THAN 48"

NOT LESS

  

ROUND STEEL PIPE CULVERTS

DETAILS FOR
02/12 A ADDED RIPRAP SECTION             
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CORROSION PROTECTION:

GENERAL NOTES

WELL COMPACTED FILL:

CONTROLLED LOW-STRENGTH MATERIAL (CLSM) FILL:

protective coatings based on local experience.

of the soil which may require an increase in material thickness or

The engineer shall obtain site specific information on corrosiveness

PIPE BEDDING:

two inches. Pipe spacing may be reduced with CLSM.

lost sufficient moisture to be walked on without indenting more than

3 feet. Additional layers shall not be placed until the CLSM has

in about one hour.  The maximum layer of thickness for CLSM shall be

Hardening time is of prime importance and CLSM should develop 50 psi

allow adequate flowability without segregation of aggregates.

and sound fine or coarse aggregate or both. The mix design shall

psi. The mixture shall consist of water, Portland cement, fly ash,

fill material with an unconfined compressive strength of 50 to 300

Controlled Low-Strength Material is a self-compacting, cementitious

FIBER OPTIC CABLE:

 

 

been completed.  The CBYD number is: 1-800-336-9193.

Prior to construction, confirm that all necessary relocations have

less than 60 days) prior to the proposed construction start date.

Contact the Union Pacific "Call Before You Dig" number 90 days (no

RIPRAP:

Individual rocks shall vary as shown:

 

unfractured rock or concrete, bulky in shape with sharp angular edges.  

produce the least amount of void spaces. Riprap shall be solid,

shall be placed in tight contact with one another in such a way to

of either the larger or smaller sizes of stone.  Individual rocks

of rock, and distributed so that there will be no large accumulation

be placed in such a manner as to avoid segregation of various sizes

Class of riprap shall be specified by the engineer.  Riprap shall

Union Pacific sealant ballast, item no. 562-5428, may be used.

 

   No. 200

   No. 4

   �inch

   �inch

   1 inch

SCREEN SIZE                 % PASSING (BY WEIGHT)

less than 5%

10-20

20-40

60-90

100

                   and 15% of Riprap Class III.

Riprap Class IV  - 15% of  Riprap Class I, 15% of Riprap Class II,

Riprap Class III - 15% of  Riprap Class I and 15% of Riprap Class II.

Riprap Class II  - 15% of Riprap Class I.

Riprap Class I   - No allowances are permitted

 

produce the required riprap protection:

specified. However, the following allowances shall be acceptable to

The entire mass of riprap shall well distributed within the limits

 

IV       > 4,000           > 38         562-4762   Ton        4’-0"        SPECIAL CASES

III      1,000 to 4,000    24 to 38     562-4096   Ton        3’-0"        > 12 fps

II       200 to 1,000      14 to 24     562-3430   Ton        2’-0"        8 - 12 fps

I        50 to 200         9 to 14      562-2764   Ton        1’-6"        6 - 8 fps

CLASS    (LBS.)            (INCHES)     ITEM NO.   MEASURE    THICKNESS    VELOCITIES

RIPRAP   PER STONE         DIMENSION               UNIT OF    LAYER        TYPICAL

         AVERAGE WEIGHT                                

  

ROUND STEEL PIPE CULVERTS

GENERAL NOTES FOR
02/12 A RELOCATED GENERAL NOTES          

CHANGED FILL REQUIREMENTS

multiple pipes. CLSM may be used in lieu of well compacted fill.

be placed simultaneously on both sides of the pipe and between

placed and compacted in layers not to exceed 6 inches. Fill shall

existing structure, 95% compaction may be accepted.  Fill shall be

Proctor).  If 100% compaction cannot be achieved in proximity of

maximum dry density as defined in ASTM International D1557 (Modified

debris or excessive moisture. Fill shall be compacted to 100% of 

organic material, stones larger than 1� inches, frozen lumps,

Well compacted fill shall be well graded granular soil free of any

95% compaction may be accepted. Recommended gradation is as follows:

100% compaction cannot be achieved in proximity of existing structure,

density as defined in ASTM International D1557 (Modified Proctor). If

these materials. Pipe bedding shall be compacted to 100% of maximum dry

natural or manufactured sands, crushed slag or a homogeneous mixture of

These aggregates include crushed stone, natural or crushed gravel,

specified and used in the construction of highway base and subbase.

Pipe bedding shall be granular material such as aggregates ordinarily

CHANGED FILL REQUIREMENTS






