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Summary
Arden Oaks Neighborhood Improvements:
Pavement rehabilitation, concrete curb and gutter repair, casting replacement and adjustment, and
appurtenant work on the following areas:
x
x

Arden Oaks Drive between (between Snelling Avenue North and County Road E West)
Arden Oaks Court (from Arden Oaks Drive to the end of the Cul-de-sac)
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Feasibility Report
Arden Oaks Neighborhood Improvements
Prepared for City of Arden Hills, Minnesota

Introduction:
On April 26, 2021, the Arden Hills Council adopted Resolution 2021-23 which ordered the
preparation of a Feasibility Report for improvements to the project areas listed below.

Arden Oaks Neighborhood:
Bituminous paving, storm water improvements, concrete curb and gutter repair, and appurtenant
work on the following areas:
x
x

Arden Oaks Drive (Snelling Avenue North and County Road E West)
Arden Oaks Court (from Arden Oaks Drive to the end of the Cul-de-sac)

Located within Section 27-SW, Township 30N, Range 23W, as described on 2 plats: Arden Oaks
and Shady Oaks Addition.
This report evaluates the feasible street improvements for Arden Oaks neighborhood. All existing
infrastructure elements were evaluated, improvements recommended, cost estimates of the
proposed improvements prepared and funding strategies developed in this report. Based on the
analysis of the existing conditions, a full depth street reclamation is recommended.

Background:
The City of Arden Hills currently utilizes pavement rating data, pavement forensic data, soil boring
information, and the Capital Improvement Plan (CIP) to prioritize the infrastructure improvement
needs within the city. As reported in the Arden Hills pavement forensic report and the CIP both
Arden Oaks Drive and Arden Oaks Court are recommended for street improvements in 2022.
The Arden Oaks neighborhood is a single-family residential neighborhood and is proposed for
improvement from Snelling Avenue South to County Road E West. Improvements would include
pavement rehabilitation, curb repair, and storm water infrastructure improvements as needed. The
forensic pavement report showing the Arden Oaks Neighborhood rehabilitation plan can be found
on Exhibit 1 in the appendix.
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Arden Oaks Existing Conditions:
Streets Conditions: The majority of
properties located within the Arden Oaks
residential neighborhood were platted in
the mid to late 1980s. According to the
City’s CIP and city records, the last major
maintenance task was a mill and overlay
in 1996. Since then it appears the street
section has been treated with chip seals,
crack seals, hot patching, and partial
overlays several times in the years since.
The most recent maintenance appears to
be a street overlay in select areas coating
the outside edges of the roadway with a 1”
to 1.5” lift of bituminous. According to the
CIP, the Arden Oaks neighborhood is
scheduled for major maintenance in 2022.
Many factors have accounted for roadway
deterioration including the following:
x
x
x
x
x
x

Figure 1. Recent Bituminous Overlay on Arden Oaks
Drive

Time and weather (freeze/thaw cycle)
Underlying soil conditions
Traffic volumes
Roadway pavement section
Heavy vehicle loading
Surface and subsurface water drainage

The City completes pavement ratings for
local streets and has noted the ratings
for the streets in this neighborhood were
in the low 30s out of a 100-scale rating.
During the field inspection of the
neighborhood, many roadway
deficiencies were noted including large
frost cracks (through both curb and
street sections), fatigue cracks, pot
holes, and minor drainage issues. The
rideability is also very poor. It was also
noted many defects have been patched
or filled recently. Additionally, it has been Figure 2. Bituminous Patching, May 2019 Arden Oaks
Drive
observed seasonal ground water is
discharged from sump pumps or is
seeping from the ground behind the curb. Although the geotechnical report did not explicitly note
high ground water in the area, there are signs of it from field observations.
The geotechnical report completed by WSB found that the pavement section in the Arden Oaks
neighborhood ranged from 5 to 6-1/2 inches in depth. Additionally, suitable aggregate base material
was found over the entire area of the Arden Oaks neighborhood ranging in depth from 5 to 13
inches. Underlain soils were typically sandy lean clay with gravel. The geotechnical report is located
in the appendix in Exhibit 7; additionally the typical cross sections for the Arden Oaks neighborhood
can be found under Exhibit 3.
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Curb and Gutter: The condition of the curb and gutter along
Arden Oaks is in acceptable condition with the exception of
a few areas of settling, large cracks, and drainage issues. In
general, the curb on Arden Oaks Drive appears to be
functional in a drainage perspective and aesthetically in
good condition. A large majority of the curb that was in
functional condition had vegetation growing in the expansion
joints. The vegetation traps sediment and other debris
causing water to spill out of the gutter onto the roadway.

Figure 3. Deteriorated Curb Arden
Oaks Drive

An existing concrete apron is located on the south end of
Arden Oaks Drive but it has been overlaid with bituminous
pavement which is blocking water from traveling from west
to east. The buildup of material from various maintenance
operations has caused localized drainage issues.

Utilities: Storm sewer ranges in size from 12” to 18” of reinforced concrete pipe. All utilities in the
neighborhood were constructed with the original roadway around 1983. From field inspection, most
castings in the neighborhood appear to be acceptable in both function and aesthetic. It was noted
that some structures looked to be covered in debris and beginning to collect sediment in the gutters
around them.
Additionally, some of the curb and gutter around the
catch basins has begun to crack and sag causing
drainage issues and sedimentation. The drainage
issues could potentially lead to pavement damage
by allowing water into the pavement section. It was
noted that some of the catch basin rings are
beginning to deteriorate and break off into the
structures. Some sedimentation was noted in the
structures.

Figure 4. Failing Rings in Catch Basin Arden
Oaks Drive.

Watermain within the neighborhood consists of 6” ductile iron pipe which was installed in 1983.
The watermain functions well and is not proposed for improvement. Maintenance does not note
deficiencies in the watermain systems in this neighborhood. Valve casting adjustments would be
needed with street improvements.
Sanitary sewer pipe includes 8” PVC pipe which was also installed in 1983. The pipe and
structures are in good condition and do not require improvement. The rings and casting
adjustments would be completed with street improvements.

Drainage and Detention Ponds: Two stormwater detention ponds have been identified in the project
area. The first is located northeast of 1399 Arden Oaks Drive, and the second is located west of
1469 Arden Oaks Drive. These two ponds have collected some sediment and have partially lost
their full ability to treat storm water before discharging to natural bodies of water. At this time, it
does not appear a full cleanout would be necessary, but the ponds may benefit from cleanup around
the inlets and outlets. Further investigation and survey may be required to investigate and evaluate
the benefits and cost of the maintenance; these costs were not factored into the cost estimates in
this report.
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The cul-de-sac east of Snelling Avenue appears to
have consistent ground water along the south curb line.
Upon the field inspection, several drain tile and sump
pump discharges were noted in the cul-de-sac area
extending down the street towards Snelling Avenue.
Several residents explained the drainage issues they
had in this area as well. It was noted that water comes
from the back yards in between the houses to the street
on the south side of Arden Oaks Drive.

Figure 5. Ground Water from May 2019
Arden Oaks Drive

Arden Oaks Neighborhood Proposed Improvements:
Streets: Considering the existing condition, deterioration factors, and geotechnical investigation, a
full depth pavement reclamation is proposed for the streets within the project area. Other
improvement options were investigated, but with pavement ratings below 45 out of 100, a mill and
overlay only provides limited benefit. Seeing that the underlying base and pavement materials have
deteriorated, cracking would reflect to the new bituminous overlay almost immediately. Full
reconstruction was also evaluated, but because the majority of utilities and concrete curb is in fair
condition this option is not economically feasible. A full depth reclamation emerged as the
recommended street improvement to provide the neighborhood with a uniform street section and
longer lasting results than superficial improvements with a lower cost than full reconstruction.
Full depth reclamation will provide a new structural aggregate base and disrupt the existing frost
heaving that has breached the existing aggregate base and bituminous surface. This improvement
will provide a new paving surface that should last 30 to 40 years (with future maintenance and mill
and overlay improvements). Table 1 provides the coring information gathered from the geotechnical
report coring log (Exhibit 7) and forensic pavement report (Exhibit 1).
Table 1: Coring Logs
Core Bituminous (in)
Aggregate Base (in)
Total (in)
A
5
12
17
B
5.5
8
13.5
C
6
6
12
D
5
8
13
E
6
5
11
F
6.5
7
13.5
G
5.5
5
10.5
H
6
13
19
*NR – Not recommended by report
** Potential area subject to raveling after milling

Subgrade Soil Type
Sandy lean clay
Sandy lean clay
Sandy lean clay
Fill: Sandy lean clay
Sandy lean clay
Sandy lean clay
Fill: Sandy lean clay
Fill: Sandy lean clay

Figure 6. 2020 Street Reclamation Project from White
Bear Township Street Project

Feasibility Report
City of Arden Hills

Mill & Overlay Depth (in)
*NR
*NR
2
2**
2
2
2
2

Reclaim Depth (in)
12
12
12
12
12
12
12
12

To make room for the new bituminous
section, the reclaimed material will be
graded and compacted to a depth of 5”
below finish grade after reclamation and
excess material removed. A leveling
layer of 1” of class 5 will be added under
a 4” bituminous pavement section
placed over the new roadway base in
two lifts across the width to provide a
smooth new surface. A proposed typical
section for Arden Oaks Drive and Arden
Oaks Court is shown in Exhibit 3.
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Curb and Gutter: Existing curb and gutter will remain in place except for curb that is damaged,
settled, or not draining properly. The existing curb will be inspected and marked for removal prior
to construction. It is typical to see between 20% to 30% curb replacement for residential roadways
of this age due to settlement or cracking. From examination of the curb in the field, it was found
that approximately 30% +/- 5% of the curb would need to be replaced due to cracking and
settlement. For the purposes of this report and estimates, 30% was used for calculation of project
costs and scope.
One portion of curb, approximately 300 feet in
length around the Arden Oaks Drive cul-de-sac
extending down the south curb line approximately
100 feet, was noted during field inspection as being
in poor condition. It is recommended the curb in
that stretch be replaced in its entirety. In addition
to the curb being replaced, it is recommended that
drain tile be installed around the radius of the culde-sac to the catch basin located on the south side
curb of the Snelling Avenue Arden Oaks
intersection. A valley gutter is also recommended
at the Arden Oaks Drive County Road E
intersection to better facilitate drainage through the Figure 7. Curb and Gutter from 2020 Mendota
Heights Street Project
intersection.
In addition to curb and gutter replacement, driveways impacted by replaced curb and gutter will be
patched with similar materials. Turf disturbed as a part of the curb replacement process will be
restored with 6” topsoil and residential grade seed.

Utilities: It is recommended that all the manhole and catch basin rings be replaced as a part of the
pavement rehabilitation project. It is typical to reset all manhole and catch basin grades to match
the new grades of the roadway to improve drivability and drainage. In addition to the adjustment
rings, outdated and damaged manhole and catch basin casting assemblies will be replaced with
modern castings. Storm sewer manholes and catch basins and sanitary manholes will be adjusted
with all new concrete rings. Sanitary sewer manholes will be recast with all new concrete rings and
infiltration prevention products to limit inflow and infiltration into the sanitary system.

Resident Input:
On May 7, 2021, an informational letter including a questionnaire was sent to the 40 property
owners adjacent to the Arden Oaks project to inform them of upcoming street improvements and
give basic project information. The questionnaires asked several questions including drainage and
erosion issues, pet fences and other private utilities, traffic and pedestrian issues, and other
resident concerns.
Twenty-eight (28) of the Arden Oaks neighborhood questionnaires were returned, for a 70.0%
return rate.
The letters, questionnaires, and responses are shown in Exhibit 2. Primary concerns from the
questionnaire were localized drainage issues, truck turnarounds, through traffic during congested
times, and pedestrian safety while crossing Snelling Ave and County Road E.
Several residents requested cross walks to be installed across the Ramsey County collector roads
(Snelling Avenue and County Road E) in efforts to make crossing safer and easier. Any crosswalks
proposed must follow the Ramsey County procedures and evaluation for consideration. Funding
Feasibility Report
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for these improvements would also be a County expenditure. This report recommends the
assessment of pedestrian improvements, in coordination with Ramsey County, at the intersections
of Arden Oaks Drive and Snelling Avenue and Arden Oaks Drive and County Road E. There are
currently no pedestrian ramps on either side of the street and no sidewalks on Arden Oaks Drive.
Americans with Disabilities Act (ADA) would require the installation of pedestrian ramps on both
sides of the intersections. Additionally, pedestrian safety and ease of crossing would benefit from
a flashing beacon sign.
An additional issue noted by residents in the questionnaire was semi-truck traffic turning around
within the neighborhood, specifically the cul-de-sac off Snelling Avenue. The neighborhood streets
are not designed for, or expected to have truck traffic. The cul-de-sac could be reduced in size to
discourage this activity; however, this would lengthen residential driveways and bring them closer
to one another. Another solution may be to add a center island in the cul-de-sac containing a rain
garden to discourage turnaround traffic. This issue will be reviewed as a part of the final
considerations and design process.
A power point presentation will be prepared with audio to be placed on the City’s website. This
power point will provide information from the feasibility study in preparation for the upcoming public
hearing. A link to the website will be sent with the notice for the public hearing along with contact
information for any questions.

Project Funding:
Estimated costs: The following costs were prepared for the recommended full depth reclamation.
An Engineer’s Estimates (Exhibit 4) was prepared and is subject to change depending on the final
design of the project, required easements and/or right of way, soil conditions, bids received, and
actual work performed. The cost estimate includes indirect cost for City administration, design
engineering, construction engineering, legal support, fiscal support, interest during construction,
assessment roll preparation, and contingencies encountered during design and construction. Table
2 provides a summary of the estimated project construction and indirect costs.
Table 2: Project Cost
Full Depth Reclamation

Estimated Costs

Street Improvements

$

413,197.50

$

111,563.33

$

524,760.83

Storm Sewer Improvements

$

33,150.00

Indirect Costs for Storm Sewer Improvements (27%)*

$

8,950.50

$

42,100.50

Sanitary Sewer Improvements

$

9,750.00

Indirect Costs for Sanitary Sewer Improvements (27%)*

$

2,632.50

$

12,382.50

$

2,450.00

Indirect Costs for Street Improvements (27%)*
Total Costs for Street Improvements

Total Costs for Storm Sewer Improvements

Total Cost for Sanitary Sewer Improvements
Water Improvements
Indirect Costs for Water Improvements (27%)*

$

661.50

$

3,111.50

Total Improvement Cost

$

458,547.50

Total Indirect Costs for City (27%)*

$

123,807.83

Total Cost for Water Improvements
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Total Project Cost

$

582,355.33

Total project cost (rounded)

$

583,000.00
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Assessment Policy:
Per the City’s Assessment Policy, benefiting properties shall be assessed 50% of the street
improvement costs. The remaining 50% shall be paid through the Pavement Improvement
Revolving Fund. The term of the assessment is proposed to be 10 years. The interest rate for the
term has not yet been set and will be provided as the process moves forward. The interest rate was
assumed to be 3.15% for the purpose of this report.
The area proposed to be assessed is every lot, piece, and parcel within the City limits benefiting
from the Arden Oaks Neighborhood improvements, with addresses on the Arden Oaks roadways,
within the following described areas located within Section 27-SW, Township 30N, Range 23W, as
described on 2 plats: Arden Oaks and Shady Oaks Addition. Per paragraph I in the Definitions
Section of the assessment policy (page 8), we do not recommend placing an assessment on the
park within the Arden Oaks neighborhood. The intended use of the park appears to be for the local
residents of the neighborhood and is not intended for regional use.
The improvement cost is assessed on a unit basis to the benefiting properties as per the
Assessment Policy adopted by the Arden Hills task force in 2004, and as amended. Due to the
lower density of homes within the neighborhood and the parks centralized location, the
assessments for the improvements are above average compared to other recent assessments for
similar work in the city. See Exhibit 5 for the preliminary assessment roll and Exhibit 6 for the
preliminary assessment map.

Assessment Calculation and Estimation:
The assessable amount is divided by the number of units within the project area; each lot shall
count for 1 unit. The preliminary assessment calculation is derived from taking the overall
assessable project costs, multiplying by 50%, and then dividing by the number of units within the
project area. The units are shown in the Arden Oaks Neighborhood preliminary assessment roll
and include a total number of 40 units. Below is the calculation for the assessments for both project
options. Table 3 displays the assessment calculation and estimation.
Table 3: Assessment Calculation
Full Depth Reclamation
Total Project Cost

$ 583,000

Assessable Amount

$ 524,800

Assessment (50% of Assessable Amount)

$ 262,400

Single Family Dwelling Units
Unit Assessment (Assessable amount/ 40 Units)

40 Units
$

6,560 /Unit

Funding Sources: Funding sources for this project are proposed to come from municipal levy,
assessments, and utility funds. Table 4 summarizes the funding sources for the two project
options.
Table 4: Project Funding
Funding Breakdown - Full Depth Reclamation

Amount

Permanent Improvement Revolving Fund (PIR)
Special Assessments

$263,007

Utility Fund – Storm Sewer Fund

$ 42,100

Utility Fund – Sanitary Sewer Fund

$ 12,382

$262,400

Utility Fund – Water Fund

$
TOTAL
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With a total estimated bond issue of $525,407, the assessed amount of $262,400 would be
equivalent to 50% of the total bond issue. Minnesota Statutes Chapter 429 Special Assessment
Bond Issue requires that a minimum of 20% of the total bond issue amount be recovered through
special assessments.

Preliminary Project Schedule:
Table 5 outlines a project schedule to substantially complete the assessable project in 2022.
Table 5: Preliminary Project Schedule
Activity

Date

Authorize Preparation of Feasibility Report

April 26, 2021

City Council Work Session

July, 19, 2021

Accept Feasibility Report
Public Hearing / Order Improvements

July 26, 2021
August 23, 2021

Accept Plans and Specifications and Authorize Bidding

January, 2022

Bid Opening

February, 2022

Accept Bids and Authorize Assessment Hearing

March, 2022

Assessment Hearing / Adopt Assessment Roll / Award Contract

April, 2022

Commencement of Construction

May, 2022

Substantial Completion of Construction

September, 2022

Certify Assessments to County

November, 2022

Warranty Inspection

June, 2024

Conclusion and Recommendation:
It is recommended that a full depth reclamation project for the Arden Oaks neighborhood be
completed. Full Depth Reclamation will produce a uniform stable long lasting roadway for the
residents of Arden Oaks as well as reduce short-term maintenance. The total estimated cost of
the recommended improvements is $583,000. A portion of this project is proposed to be
assessed to the benefiting property owners and the remainder through other funding sources. In
accordance with the City’s Assessment policy, the preliminary assessment for the recommended
improvement is calculated at $6,560 per unit. As the project is designed and competitively bid, the
calculated assessment amount will be updated leading up to the adoption of the assessment roll.
A 15% Street Improvement Plan is located in Exhibit 8.
The improvements are necessary to allow for safe and reliable street and utility services within
the Arden Oaks neighborhood. The project will be competitively bid to allow for a cost effective
improvement. The feasibility study has provided an overall analysis of the feasible improvements
for consideration within this neighborhood. Therefore, the proposed improvements within the
Arden Oaks neighborhood as outlined in this report are necessary, cost effective, and feasible
from an engineering standpoint.
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Attachment C

701 XENIA AVENUE S | SUITE 300 | MINNEAPOLIS, MN | 55416 | 763.541.4800 | WSBENG.COM

Memorandum
To:

Todd A. Blomstrom, PE

From:

Andrea Blanchette, PE
Tom Wood
Sheue Torng Lee

Date:

May 6, 2020

Re:

Arden Oaks Area Forensic Report
City of Arden Hills
WSB Project No. 016063-000

WSB is pleased to submit this pavement forensics report detailing the results of the pavement
coring which was completed on May 4, 2020 in the City of Arden Hills. The various characteristics
of the pavement cores were summarized to provide information to the City to assist in
determining the appropriate pavement maintenance or rehabilitation method.
A total of 8 pavement cores were obtained within the Arden Oaks neighborhood. The locations of
the pavement cores are summarized in Figure 1. A summary of the pavement depths and
conditions for the streets are shown in Table 1. Pictures of the cores obtained can be found in
the Appendix.

Todd Blomstrom, PE
May 6, 2020
Page 2

Core 1
Core 8

Core 9

Core 5

Figure 1. Pavement core locations within the Arden Oaks area.

Core 2

Core 3

Core 4

Core 7

Core 6

Todd Blomstrom, PE
May 6, 2020
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Table 1. Pavement core location and information.

Core ID

1

Bituminous
Depth
(inches)
6.25

Aggregate
Depth ᵠ
(inches)

Recommended
Maintenance
Activity

9
Full depth
reclamation
(FDR)

2

6.25

3

3

6

8

4

6.5

8

5

6

11

Mill and Overlay
6

6

8

7

5.75

7

8

N/A

N/A

9

7

10

Notes
Core was in good condition.
The top lift was 2.5 inches. All
layers were bonded together
well. Subgrade material was
found to be clay.
Core was in fair condition and
there was debonding between
pavement lifts. The top lift
was 2 inches. Subgrade
material was found to be
sand.
Core was in fair condition and
it was starting to show signs
of deterioration, losing fines
and binder. The top lift was 2
inches. Subgrade material
was found to be sand.
Core was in poor condition
exhibiting raveling between
pavement lifts. The top lift
was 2 inches. Subgrade
material was found to be clay.
Core was in good condition.
The top lift was 2 inches. All
layers were bonded together
well. Subgrade material was
found to be clay.
Core was in fair condition and
it was starting to show signs
of deterioration, losing fines
and binder. The top lift was 2
inches. Subgrade material
was found to be clay.
Core was in good condition.
The top lift was 1.5 inches.
Subgrade material was found
to be clay.
Core was not obtained due to
the uniformity of the roads
observed.
There was delamination
between pavement lifts. The
top lift was 2 inches.
Subgrade material was found
to be sand.

ᵠ Aggregate material was observed to be limestone at all core locations.

Todd Blomstrom, PE
May 6, 2020
Page 4

Summary and Recommendations
The cores obtained within the Arden Oaks area had bituminous depths ranging from 5.75 inches
to 7 inches, with at least 3 inches of underlying aggregate base. Three of the cores were in good
condition, while the others exhibit distresses such as delamination or deterioration. The cores
had a top lift of 1.5 inches, 2 inches, or 2.5 inches. The surface of the streets (excluding the
segment where Core 9 was obtained) was observed to be in poor condition covered in extensive
amount of cracking and patching.
Based on the findings from pavement coring, it would be feasible to perform a partial depth mill
and overlay on Arden Oaks Drive (excluding the segment where Core 1 and Core 2 were taken).
It would be recommended to extend the milling depth beyond the depth of the top lift of the
existing bituminous pavement to ensure proper bonding between the new overlay and the
underlying existing asphalt. Core 4 showed raveling between pavement lifts, thus, we would
recommend the City to account for spots that may need additional patching.
It is important to note that a partial depth mill and overlay will not eliminate all the crack patterns
within the pavement. Cracks will reflect through the new overlay within a few years. That said, in
order to extend the service life of this preservation method, we would recommend the City to
conduct routine crack sealing. Crack sealing is a cost-effective method to prevent infiltration of
water and incompressible material into the cracks.
Along the segment where Core 1 and Core were taken, it would be recommended to perform a
full depth reclamation (FDR). It is our understanding that there were base issues along this
segment where water is seeping out through the bituminous pavement. An FDR would be able to
help address the base issues. This rehabilitation method would also remove all the existing
distresses, and re-blend the bituminous and a portion of the aggregate as a base to re-pave over,
essentially creating a new roadway section.

Todd Blomstrom, PE
May 6, 2020
Page 5

Appendix
Arden Oaks Area
Coring Pictures

Todd Blomstrom, PE
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Core 1

Core 2

Todd Blomstrom, PE
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Core 3

Core 4

Todd Blomstrom, PE
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Core 5

Core 6

Todd Blomstrom, PE
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Core 7

Core 8

Todd Blomstrom, PE
May 6, 2020
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Core 9
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N
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Y

Y

Y

Y
Y
Y

1469 Arden Oaks Drive

1473 Arden Oaks Drive

1476 Arden Oaks Drive

1483 Arden Oaks Drive

1486 Arden Oaks Drive

1499 Arden Oaks Drive

No address (1)
No address (2)
No address (3)

Y
Y
Y

1434 Arden Oaks Drive
1437 Arden Oaks Court
1438 Arden Oaks Court

Y

Y

1429 Arden Oaks Court

1462 Arden Oaks Drive

Y

1428 Arden Oaks Court

Y

Y

1416 Arden Oaks Court

N

Y
Y

1399 Arden Oaks Drive
1415 Arden Oaks Drive

1453 Arden Oaks Drive

Y

1397 Arden Oaks Drive

1452 Arden Oaks Drive

N

1392 Arden Oaks Drive

Y

Y

1388 Arden Oaks Drive

N

Y

1377 Arden Oaks Drive

1450 Arden Oaks Drive

Y

1376 Arden Oaks Drive

1443 Arden Oaks Court

Y

Draintile

1370 Arden Oaks Drive

Address

Y
Y
Y

Y

Y

Y

Y

N

Y

Y

N

Y

Y

Y

Y
Y
Y

Y

Y

Y

Y
Y

Y

Y

Y

Y

Y

Y

Sump Pump

N
N
N

N

N

N

N

Y

N

N

N

N

N

N

N
N
N

N

N

N

N
N

N

N

N

N

N

N

None

N
N
N

N

N

N

Y

N

N

Y

N

N

N

Y

N
N
N

N

N

N

N
N

N

Y

N

N

N

N

Standing Water

N
N
N

N

N

N

1-2 Weeks

N

N

N

Damage to the street; no mail delivery due to
drainage

N

N

N

Nuisance

N
N
N

N

N

N

N
N

N

Nuisance

N

N

N

N

N
N
N

N

N

N

N
N
N

N

N

N

N

water comes down between 1466 and 1462 and
turns culdesac in front of these houses into ice
rink in the winter. Water from 1486 and 1476 runs
down into street, turns into ice in winter in the
street

N
N
N

Y
N
N

N

N

Culdesac across street - Major problem with water
off (cant read word) elevations.

N

Y

Constant standing water on lawn curb and street.
After rain water comes our of ground for several
days to a week. Ice on street all winter from
standing water

N

N

The sewer in front of our house takes all the water
coming down the hill. In the winter we often have a
"lake" in front of our driveway. In summer this can
happen during heavy rain. When water freezes in
the winter its very slippery.
N

Y

N

N

N

N

N
N
N

N

N

N

N
N

N

Y

Two houses behind our house drain into our yard
(1444 and 1438 Arden Oaks Court). We have
drain lines that flow into the street.

N

N

N

N

N
N
N

N

N

N

N
N

N

N

N

N

I believe the catch basin need rebuilding most are
over 35 years old in our neighborhood roads are in
bad shape for sure.

N

N

N

Sketch Included

N

Catch basin is collapsing

Other Issues

Questionaire Tabulation - Arden Oaks Street Improvements
Drainage & Erosion Issues
Property Damage

Next to house to street
Creating damage (basement and Driveway), front
backyard to front yard,
yard landscaping had to be removed due to water
South/east side to front
damage
north side

N

N

N

The ice and slush
is there until
evaporates

N

N

N

N

30' East

N
N
N

N

N

N

N
N

N

Unsure

N

N

N

N

Location

N

N

N

1-2 Days

N
N
N

N

N

N

N
N

N

Unsure

N

N

N

N

Duration

Y
N
N

Y

Y

Y

Y

N

N

Y

Y

Y

N

Y

Y
Y
N

Y

Y

Y

N
Y

N

Y

Y

N

Y

Y

N
N
N

Y

N

N

N

Y

N

N

N

N

N

N

N
N
N

N

N

N

N
N

N

N

N

N

N

Y

N
N
N

Y

Y

N

N

N

N

Y

N

N

N

N

N
N
N

Y

N

Y

N
N

N

N

Y (Irrigation)

N

N

N

Private Underground Utilities
Irrigation Pet Fence Wiring/Pipes

We have comcast cable that has wire running
underground in the right of way and a mail box.

At the corner of Arden Oaks Dr and County Road
E would like to see a crosswalk marking.

N

N

Unsure of the scope of work - is just repaving the
street and raising manholes (they need it)… or will
include curb and gutter? Rasing the grates (they
need it)?

We want to talk to someone about the drainage
issues. Please call Colleen Paulus 651-894-4495

Broken curbing in front of our house

See notes on attached map. Otherwise needs
general resurfacing

N
I have irrigation system water heads about 10' from
Road.
N
N
N
Standing water in front of our driveway after rain in
the street.
N

N

N
N

N

Are we always going to be able to drive in and out
of our garage? How much will it cost? I am 92 and
have to save for the improvement.

N
N
N

N

Crossing over Snelling Ave North Oaks Dr as a
pedestrian is dangerous. I would like to see a
combination of slower speed limit and a pedestrian
crosswalk. (metered/signed) put in a place making
it easier and safer for families to access the
sidewalk and trails off Snelling.
N
Excessive Speed
N

Property has heated driveway with colored
concrete top and colored concrete steps going
down to the street. Property has cable junction box
and telephone junction box in the citys right of way

Mail box relocation security! There have been
recent mail thefts!

N

Constant "speeders" going through neighborhood!
Cut-through when Linden's sop sign becomes
conjested

Traffic uses culdesac as turn around. So dark on Due to the nature of the street being easy in/out at
street I have had my car broken into several times. least once a year there are car and home breakBecause the street is a cut through between old
ins. It would be nice to have street lights or other
snelling and county road E cars speed through
safety features. There are currently no street
during rush hour.
lights.

N

N

We get lots of traffic just turning around in the
culdesac

N
Crossing from 1499 Arden Oaks Drive across
Snelling Ave North to trail needs a crosswalk,
could use one to cross county Road E out of
Arden Oaks Drive as well
N

N

N
N
N

N

N

A openings to the neighborhood it is unsafe to
cross at Arden Oaks Drive across County Road E
to access the bike path and at Old Snelling at the
other end of Arden Oaks Drive. Both sides are very
dangerous for pedestrians to cross the street to
reach the sidealk this creates a dangerous
situation for people to access the park when
crossing with young children and strollers from the
sidewalk/bikepath on the main roads.

Crossing County Road E to trail at Arden Oaks Dr
entrance. Crossing Old Snelling to trail at Arden
Oaks Dr entrance.
N
N

N

N

Goodwill looks awful - I wont support them. 1401
Co Rd E - Condemn this dumping ground. Trim
trees on our "parkway". Shoreview keeps 96
Excessive speed everyday between CO. Rd. E and
north to the tee. It is a complete black out when the looking great, as you can see everyday. Co. Rd. E
is a big disappointment - trees LOOK BAD. When
moon is not out. VERY DARK
they do road repair we would like to retain our
current type of curbing. Thank you

N

Other Issues
1401- The house and yard are filled with
everything - "you name it" including cars, used
building materials, etc. Inhabitable and just gets
worse and worse. The cars in the backyard have
been there since the owner bought the property.

Traffic Issues

June 25, 2021
RE:

Arden Oaks Street Improvements – Property Owners Questionnaire
City Project Number PW-21-0109

Dear Resident of Arden Oaks:
The City of Arden Hills has initiated the process of roadway rehabilitation and utility
improvements for the summer of 2022 which includes your neighborhood. Over the next couple
months, the City will be collecting data and studying your neighborhood street. A feasibility
report will be prepared that includes information about the recommended improvements and
associated costs. The Arden Hills City Council ordered the preparation of a feasibility report for
the Arden Oaks Neighborhood Improvements at the April 26th, 2021, city council meeting.
Things to know and consider as the project moves forward:
x

x
x
x
x

x

Surveyors will be working on your street very soon to collect topographic data for the
street improvement project. The surveyors take ground shot data to locate key features
within the project area. They may take shots into your yard and driveway to locate
certain features and ground slopes.
Residents pay a portion of the overall project cost in the form of a special assessment.
You will not be billed for the special assessment until 2022.
Estimated special assessments for your neighborhood will not be determined until after
information has been gathered from the questionnaires and a feasibility report is
completed.
An informational virtual presentation detailing the project will be available for viewing
on the cities website in the coming weeks after all information has been collected and
considered.
Components of a project vary and are based on questionnaire responses. Special
assessments typically include the cost of the new roadway. Other utility upgrades such as
water main, sanitary sewer, and storm sewer are funded through utility funds and are not
assessed.
Construction typically starts in spring/early summer and ends in late fall of the same year.

Another important step is to collect feedback from you regarding your street. The information
you share with us is essential in determining certain aspects of the project that may be
constructed.
The following information explains the questionnaire that is enclosed. A map showing the
boundaries of the area to be reconstructed is also enclosed. After reading this letter completely,
please complete the questionnaire and return by June 10th, 2021, in the self-addressed stamped
envelope.
Drainage and Erosion Issues
The City would like to know about any local drainage problems that you may have.

Does storm water run-off stand in the street or in front of your house? Do you have a sump pump
that directs water towards the street? Is your lawn wet from ground water coming through the
ground? As part of the storm sewer design process, we would like to know if these or similar
situations are occurring in your yard or around your neighborhood. If so, please describe it in the
drainage and erosion section of the questionnaire. We will review them for possible corrective
action if applicable to the project.
Private Underground Utilities
Some residents install private underground utilities near the street in the City owned right-ofway. Typically the right-of-way is 15' to 20' behind the roadway. These utilities are usually lawn
irrigation or electric pet fences. Utility and roadway improvements can damage these utilities and
other property in the right of way.
The contractor is responsible for protecting marked irrigation systems. If marked irrigation is
damaged it will be replaced by the contractor to its original or improved condition. However, if
the contractor knows the location of these private utilities, they can attempt to avoid damaging
them. Please mark your irrigation system before construction begins to avoid damage. Due to the
difficulty of locating and protecting electric pet fences, it is problematic to require the contractor
to protect and repair them during construction. If possible during construction, please accurately
mark the pet fences to avoid damage. The contractor will not be required to fix the wires marked
or unmarked, but damage may be avoidable if the fence is properly marked.
If you have any private underground utilities, please tell us in the private underground utilities
section of the questionnaire.
Traffic/Pedestrian Issues
The City of Arden Hills typically reviews traffic or pedestrian issues on local streets. We would
like to know if you feel that your roadway has any traffic or pedestrian issues. If you feel that the
streets in Arden Oaks neighborhood are overcrowded or are subject to speeding vehicles, please
make a comment on the traffic/pedestrian issues section of the questionnaire.
Questions
During the next few weeks you may see engineering staff or land surveyors gathering
information near or around your house. Feel free to ask them any questions about the street
project. If you have questions after reading this letter or talking to staff, please call me or the
engineering staff at 651-788-0269 (mobile) or 651-792-7847 (office).
Sincerely,
David Swearingen
Public Works Director
DSwearingen@cityofardenhills.com
Enclosed:

Property Owners Questionnaire
Reconstruction Map
Self-Addressed Stamped Envelope

PROPERTY OWNERS QUESTIONAIRE
ARDEN OAKS NEIGHBORHOOD STREET
IMPROVEMENTS, CITY OF ARDEN HILLS
Please do NOT answer these questions before you have read the attached letter. Please complete and
return this survey by June 10th, 2021, using the self-addressed stamped-envelope.
Address __________________________________________________________________________
Drainage and Erosion Issues:
1.
Do you have any of the following? (check all that apply)
Basement drain tile
Sump pump
None
2.

Does water stand in your front yard after heavy rain?

Yes

No

If yes,
A. How long is it there? ______________________________________________________
B. How far away is it from your house? __________________________________________
C. Where is it in relation to the house (direction and feet)? _________________________
D. Is the standing water creating damage to the property or is it just a nuisance?
________________________________________________________________________
E. Please sketch in the space below: your house, garage, driveway, and where drainage
problem is occurring:

3.

Please list specific surface water drainage or erosion problems in your neighborhood:
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
NOTE: Most private drainage problems (which are usually attributed to grades at or near the
foundation) will likely NOT be solved by this street project. However, with this information
we may be able to take a look at the whole picture and possibly address some occurrences.

Private Underground Utilities
4.
Do you have an underground lawn irrigation system in the City right-of-way? (Typically the
right-of-way is 15' to 20' behind the roadway.)
Yes
No
5.

Do you have an underground electric pet containment system in the City's right-of-way?
Yes
No
Project No. PW-21-0109 Arden Oaks Neighborhood Improvements

1

6.

Do you have any private wiring, private pipes, etc in the City's right-of-way?
Yes
No

Traffic/Pedestrian Issues
7.
Do you feel your neighborhood or roadway has any pedestrian or traffic issues (e.g. crossing
adjacent to busy roadways, parking, excessive speed, traffic volumes, etc.)?
Yes
No
If yes, where?
___________________________________________________________________________
___________________________________________________________________________
Other Issues
8.
Additional Comments/Questions:
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
Thank you for your cooperation. Please return this questionnaire in the enclosed self-addressed,
stamped-envelope.
Please complete all questions and return to the City of Arden Hills by June 10th, 2021.

Project No. PW-21-0109 Arden Oaks Neighborhood Improvements
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PARCEL ADDRESS

1486 ARDEN OAKS DR
1499 ARDEN OAKS DR
1483 ARDEN OAKS DR
1496 ARDEN OAKS DR
1476 ARDEN OAKS DR
1469 ARDEN OAKS DR
1473 ARDEN OAKS DR
1452 ARDEN OAKS DR
1460 ARDEN OAKS DR
1462 ARDEN OAKS DR
1466 ARDEN OAKS DR
1442 ARDEN OAKS DR
1434 ARDEN OAKS DR
1424 ARDEN OAKS DR
1414 ARDEN OAKS DR
1415 ARDEN OAKS DR
1425 ARDEN OAKS DR
1435 ARDEN OAKS DR
1445 ARDEN OAKS DR
1453 ARDEN OAKS DR
1450 ARDEN OAKS DR
1463 ARDEN OAKS DR
1413 ARDEN OAKS DR
1388 ARDEN OAKS DR
1390 ARDEN OAKS DR
1392 ARDEN OAKS DR
1395 ARDEN OAKS DR
1397 ARDEN OAKS DR
1399 ARDEN OAKS DR
1401 ARDEN OAKS DR
1407 ARDEN OAKS DR
1401 COUNTY ROAD E W
1415 COUNTY ROAD E W
1376 ARDEN OAKS DR
1377 ARDEN OAKS DR
1416 ARDEN OAKS CT
1428 ARDEN OAKS CT
1438 ARDEN OAKS CT
1444 ARDEN OAKS CT
1443 ARDEN OAKS CT
1437 ARDEN OAKS CT
1370 ARDEN OAKS DR
1429 ARDEN OAKS CT

40

Total Units:

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

$6,560.00
3.15%
10
2022

Assessment Unit Rate (50%):
Interest Rate:
Term:
Initial Year:

NUMBER

Arden Oaks Street Improvements

Description:

273023330008
273023330002
273023330003
273023330007
273023330009
273023330005
273023330039
273023330013
273023330012
273023330011
273023330010
273023340016
273023340017
273023340018
273023340019
273023340005
273023340004
273023340003
273023340002
273023340001
273023340015
273023330006
273023340028
273023340013
273023340012
273023340011
273023340010
273023340009
273023340008
273023340007
273023340006
273023340055
273023340059
273023340052
273023340060
273023340026
273023340025
273023340049
273023340023
273023340022
273023340021
273023340054
273023340020

PARCEL NUMBER

LEGAL DESCRIPTION
Lot 2 Block 3 of ARDEN OAKS
Lot 1 Block 1 of ARDEN OAKS
Lot 2 Block 1 of ARDEN OAKS
Lot 1 Block 3 of ARDEN OAKS
Lot 3 Block 3 of ARDEN OAKS
Lot 2 Block 2 of ARDEN OAKS
Lot 12 Block 3 of SHADY OAKS ADDITION
Lot 7 Block 3 of ARDEN OAKS
Lot 6 Block 3 of ARDEN OAKS
Lot 5 Block 3 of ARDEN OAKS
Lot 4 Block 3 of ARDEN OAKS
Lot 9 Block 3 of ARDEN OAKS
Lot 10 Block 3 of ARDEN OAKS
Lot 11 Block 3 of ARDEN OAKS
Lot 12 Block 3 of ARDEN OAKS
Lot 8 Block 2 of ARDEN OAKS
Lot 7 Block 2 of ARDEN OAKS
Lot 6 Block 2 of ARDEN OAKS
Lot 5 Block 2 of ARDEN OAKS
Lot 4 Block 2 of ARDEN OAKS
Lot 8 Block 3 of ARDEN OAKS
Lot 3 Block 2 of ARDEN OAKS
Lot 16 Block 2 of ARDEN OAKS
Lot 15 Block 2 of ARDEN OAKS
Lot 14 Block 2 of ARDEN OAKS
Lot 13 Block 2 of ARDEN OAKS
Lot 12 Block 2 of ARDEN OAKS
Lot 11 Block 2 of ARDEN OAKS
Lot 10 Block 2 of ARDEN OAKS
Lot 9 Block 2 of ARDEN OAKS
Lot 1 Block 1 of SHADY OAKS ADDITION
Lot 3 Block 2 of SHADY OAKS ADDITION
Lot 19 Block 1 of SHADY OAKS ADDITION
Lot 20 Block 3 of ARDEN OAKS
Lot 19 Block 3 of ARDEN OAKS
Lot 18 Block 3 of ARDEN OAKS
Lot 17 Block 3 of ARDEN OAKS
Lot 16 Block 3 of ARDEN OAKS
Lot 15 Block 3 of ARDEN OAKS
Lot 14 Block 3 of ARDEN OAKS
Lot 1 Block 1 of SHADY OAKS ADDITION
Lot 13 Block 3 of ARDEN OAKS

Barbara Muller
Matthew R Jergenson
Thomas C House
Jeffrey T Traiforos
Alex Schierman
Mark E Nagel
Aaron J Nielsen
Amy L Valentine
Timothy Wagenknecht
Terry L Paulus
Anne T Alwell
Nancy Stevens Evertz Trustee
Michael Bohan
Grant J Wishart
Todd K Lundeen
Dennis A Foster Trustee
Claude R Bragstad
Frank R Dolinar
Kevin P Keenan
Paul D Smyth
Mark W Mccloskey
David W Dvorak
City Of Arden Hills
Matthew J Goggin
Travis A Johnson
Janet M Kuhl
Joshua A Bodie
Steven J Johnson
Carl J Nelson
Courtney J Carlson
Alexandra Welle
Korhan Yesil
Joshua Golden
David R Swenson Trustee
David L Beamish
Matthew R Nelson
Nicholas Brokke
David M Kemp
Collin Pittier
David W Angell
Geraldine L Kremer
Donald F Palme
Todd Michael Hertog

PROPERTY OWNER

Cheryl L Swenson Trustee
Nancy J Beamish
Cara Nelson
Erin Brokke
Hoda S Kemp
Rachel Jones-Pittier
Mary K Angell

Jenna A Carlson
Zachary J Muehlenbein

Samantha J Brown
Susan J Iverson

Grace J Goggin
Melanie Johnson

Maureen Obrien Bohan
Christine A Wishart
Cindy L Lundeen
Patricia L Foster Trustee
Ruth C Bragstad
Kathleen J Dolinar
Nancy M Keenan
Dorothy Smyth
Dawnelle J Mccloskey
Donna B Dvorak

Alison R Wagenknecht
Colleen J Paulus
Tullio J Alessi

Sarah E Jergenson
Elizabeth R House
Jessica M Traiforos
Annie Schierman
Colleen C Nagel
Kirsten M Nielsen

JOINT OWNER
1486 Arden Oaks Dr
1499 Arden Oaks Dr
1483 Arden Oaks Dr
1496 Arden Oakes Dr
1476 Arden Oaks Dr
1469 Arden Oaks Dr
1473 Arden Oaks Dr
1452 Arden Oaks Dr
1460 Arden Oaks Dr
1462 Arden Oaks Dr
1466 Arden Oaks Dr
1442 Arden Oaks Dr
1434 Arden Oaks Dr
1424 Arden Oaks Dr
1414 Arden Oaks Dr
1415 Arden Oaks Dr
1425 Arden Oaks Dr
1435 Arden Oaks Dr
1445 Arden Oaks Dr
1453 Arden Oaks Dr
1450 Arden Oaks Dr
1463 Arden Oaks Dr
1245 Highway 96 W
1388 Arden Oaks Dr
1390 Arden Oaks Dr
1392 Arden Oaks Dr
1395 Arden Oaks Dr
1397 Arden Oaks Dr
1399 Arden Oaks Dr
1401 Arden Oaks Dr
1407 Arden Oaks Dr
1401 County Road E W
1415 County Road E W
1376 Arden Oaks Dr
1377 Arden Oaks Dr
1416 Arden Oaks CT
1428 Arden Oaks CT
1438 Arden Oaks CT
1444 Arden Oaks CT
1443 Arden Oaks CT
1437 Arden Oaks CT
2158 64th St
1429 Arden Oaks CT

OWNER ADDRESS
Arden Hills MN 55112-6955
Arden Hills MN 55112-6956
Arden Hills MN 55112-6956
Arden Hills MN 55112-6955
Arden Hills MN 55112-6955
Arden Hills MN 55112-6956
New Brighton MN 55112-6956
Arden Hills MN 55112-6955
Arden Hills MN 55112-6955
Arden Hills MN 55112-6955
Arden Hills MN 55112-6955
Saint Paul MN 55112-6955
New Brighton MN 55112-6955
New Brighton MN 55112-6955
Arden Hills MN 55112-6955
Arden Hills MN 55112-6956
Arden Hills MN 55112-6956
St Paul MN 55112-6956
Arden Hills MN 55112-6956
Arden Hills MN 55112-6956
Arden Hills MN 55112-6955
Arden Hills MN 55112-6956
Arden Hills MN 55112-5400
Arden Hills MN 55112-6957
Saint Paul MN 55112-6957
Arden Hills MN 55112-6957
Arden Hills MN 55112-6964
St Paul MN 55112-6964
Arden Hills MN 55112-6964
Arden Hills MN 55112-6956
Arden Hills MN 55112-6956
Saint Paul MN 55112-3652
Arden Hills MN 55112-3652
Arden Hills MN 55112-6957
Arden Hills MN 55112-6958
Arden Hills MN 55112-6961
Arden Hills MN 55112-6961
Arden Hills MN 55112-6961
Arden Hills MN 55112-6961
St Paul MN 55112-6961
St Paul MN 55112-6961
Saint Paul MN 55110-1033
Arden Hills MN 55112-6961
Totals

CITY AND ZIP
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
0
0
1
1
1
1
1
1
1
1
1
1
40

ASSESSIBLE UNITS

Arden Oaks Preliminary Assessment Roll

STREET
ASSESSMENT
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
TOTAL ASSESSMENT
AMOUNT
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
$
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
6,560.00
$
262,400.00

N 100 FT OF LOTS 1,2 & LOT 3 & THE S 15 FT OF THE N 115 FT OF LOTS 1 & 2 & THE W 10 FT OF LOT 3 BLK 1

DRIVEWAY ON COUNRT ROAD E
DRIVEWAY ON COUNRT ROAD E
EX W 25 FT OF S 210 FT AND EX N 30 FT LOT 3 BLK 2
N 30 FT LOT 3 BLK 2 SHADY OAKS ADDITION AND IN SD ARDEN OAKS LOT 20 BLK 3

SUBJ TO ESMTS; LOT 10 BLK 2

ARDEN OAKS Park

NOTES
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1462

1460

3609

3623

3631

1444

1443

1429

1435

1427

1423

1377

1416

COUNTY ROAD E WEST

3620

3632

1428

S COURT
ARDEN OAK

1437

1438

PASCAL AVENUE NORTH

1452

1415

1413

ARDEN OAKS DRIVE

1401

1370

1376

1388

1390

1387

1392

1395

1377

1367
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CERTIFICATION

I hereby certify that this plan, specification, or report was prepared by me or
under my direct supervision and that I am a duly Licensed Professional
Engineer under the laws of the State of Minnesota.

Darin E. Hyatt, PE
Date: September 19, 2019
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Lic. No. 41316

September 19, 2019

Mr. Todd Blomstrom, PE
Interim Public Works Director/City Engineer
City of Arden Hills
1245 West Highway 96
Arden Hills, MN 55112
Re:

Geotechnical Report
Arden Oaks Street Improvements
Arden Hills, Minnesota
WSB Project No.: 014297-000

540 GATEW A Y B LV D | BU R NS V ILLE , MN | 55337 | 952.737.4660 | W SBENG.COM

Dear Mr. Blomstrom:
We have conducted a geotechnical subsurface exploration program for the above referenced
project. This report contains our soil boring logs, an evaluation of the conditions encountered in
the borings and our recommendations for subgrade preparation, underground utility installation,
and other geotechnical related design and construction considerations.
If you have any questions concerning this report or our recommendations, or for construction
material testing for this project, please call us at (952) 737-4660.
Sincerely,
WSB

Darin Hyatt, PE
Senior Geotechnical Engineer
Attachment
Geotechnical Report
DEH/tw

Mark Osborn, PE
Geotechnical Project Engineer
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1. INTRODUCTION
Project Location
The proposed roadway improvements will be in the Arden Oaks Neighborhood in Arden Hills, Minnesota.
Specific roadway areas include Arden Oaks Drive, Arden Oaks Court and Arden Oaks Drive.
Borings were completed through the existing pavement sections. The approximate boring locations can
be found on the Soil Boring Exhibit in Appendix A.
Project Description
It is proposed to reconstruct the existing surface along these alignments and complete curb and gutter
repairs/installation and place a new watermain. After backfilling the utilities, new roadways will be
constructed. The new roadways will be two lane bituminous roads, reconstructed to about the same
horizontal and vertical alignments as the existing ones.
Underground utilities will consist of watermain. This utility is expected to be placed within 8 feet of final
grades.
WSB has developed recommendations for this project in consideration of the proposed layout, loadings,
and configurations as understood at this time. WSB must be made aware of the revised or additional
information in order to evaluate the recommendations for continued applicability.
Purpose and Project Scope of Services
Our proposal was authorized by Sue Polka, Interim City Engineer with the City of Arden Hills. In order to
assist the design team in preparing plans and specifications, we have developed recommendations for
pavement and utility subgrade preparation and pavement thicknesses. As such, we have completed a
subsurface exploration program and prepared a geotechnical report for the referenced site. This stated
purpose was a significant factor in determining the scope and level of service provided. Should the
purpose of the report change the report immediately ceases to be valid and use of it without WSB’s prior
review and written authorization shall be at the user’s sole risk.
Our authorized scope of work has been limited to:
1. Mobilization / Demobilization of a Truck Mounted Drill Rig.
2. Clearing underground utilities utilizing the Gopher State One Call.
3. Drilling 8 standard penetration test borings to a depth of about 10 feet each.
4. Sealing the borings per Minnesota Department of Health procedures.
5. Perform soil classification and analysis.
6. Review of readily available project information and geologic data.
7. Providing this geotechnical report containing:
a. Summary of our findings.
b. Discussion of subsurface soil and groundwater conditions and how they may affect the
proposed pavements and utilities.
c. Estimated R-value of the soils.
d. A discussion of soils for use as structural fill and site fill.
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2.

PROCEDURES

2.1
Boring Layout and Soil Sampling Procedures
WSB recommended the boring depths and selected the desired locations. Our field crew staked the
boring locations using existing site features as guides. The approximate boring locations are shown on
the Soil Boring Exhibit in Appendix A which is an aerial photo.
We drilled the borings on June 19, 2019, with a truck-mounted CME-55 drill rig operated by a two-person
crew. The drill crew advanced the borings using continuous hollow stem augers. Drilling methods, crew
chief, depths, sampling interval, casing usage, groundwater observations, test data, and other drilling
information are indicated on the boring logs.
Generally, the drill crew sampled at 2 ½ foot intervals to the borings termination depths.
The materials encountered were described on field logs and representative samples were containerized,
and transported to our laboratory for further examination and testing.
The samples were visually examined to estimate the distribution of grain sizes, plasticity, consistency,
moisture condition, color, presence of lenses and seams, and apparent geologic origin. We classified the
soils according to type using the Unified Soil Classification System (USCS). A chart describing the
Unified Soil Classification System is included in Appendix A.
2.2
Groundwater Measurements and Borehole Abandonment
The drill crew observed the borings for free groundwater while drilling and after completion. These
observations and measurements are noted on the boring logs. The crew then backfilled the borings with
soil cuttings to comply with Minnesota Department of Health regulations.
2.3
Boring Log Procedures and Qualifications
The subsurface conditions encountered by the test borings are illustrated on the Logs of Test Borings in
Appendix A. Similar soils were grouped into the strata shown on the boring logs, and the appropriate
estimated USCS classification symbols were also added. The depths and thickness of the subsurface
strata indicated on the boring logs were estimated from the drilling results.
The transition between materials (horizontal and vertical) is approximate and is usually far more gradual
than shown. Information on actual subsurface conditions exists only at the specific locations indicated
and is relevant only to the time exploration was performed. Subsurface conditions and groundwater
levels at other locations may differ from conditions found at the indicated locations. The nature and
extent of these conditions would not become evident until exposed by construction excavation. These
stratification lines were used for our analytical purposes and, due to the aforementioned limitations,
should not be used as a basis of design or construction cost estimates.
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3.

EXPLORATION RESULTS

3.1
Site and Geology
The borings were performed on existing roadway alignments within the Arden Oaks neighborhood.
The Ramsey County Geologic Atlas indicated the surficial geology in the area of our borings are glacial
deposits. These deposits consist primarily of till consisting of silty and clayey sands to clay.
3.2
Subsurface Soil and Groundwater Conditions
The boring profile generally consisted of a pavement section overlying fill and/or naturally deposited
glacial till.
Pavement Section
The bituminous thickness ranged from about 5 to 6 ½ inches and averaged over 5 ½ inches. The
underlying aggregate base ranged from about 5 to 13 inches and averaged about 7 ¾ inches.
Fill
Borings PB-E, PB-G and PB-H encountered fill beneath the aggregate base. The fill consisted mainly of
sandy lean clay that was dark brown to brown and gray in color and moist.
Naturally Deposited Soils
Below the pavement section or fill, our borings encountered and terminated in glacially deposited soils.
The glacial till consisted of sandy lean clay that contained gravel, was brown and moist. Glacial outwash
consisting of sand was encountered beneath the till at a depth of about 10 feet in Boring PB-E. The fineto coarse-grained sand contained gravel, was brown and considered moist.
3.3
Strength Characteristics
The penetration resistance N-values of the materials encountered were recorded during drilling and are
indicated as blows per foot (BPF). Those values provide an indication of soil strength characteristics and
are located on the boring log sheets. Also, visual-manual classification techniques and apparent moisture
contents were also utilized to make an engineering judgment of the consistency of the materials.
Table 1 presents a summary of the penetration resistances in the soils for the standard penetration test
borings completed and remarks regarding the material strengths of the soils.
Table 1: Penetration Resistances
Soil Type
Fill
Till
Outwash

Classification
CL
CL
SP

Penetration
Resistances
5 to 7 BPF
4 to 20 BPF
23 BPF

Remarks
Variable compaction
Very soft to hard
Medium dense

The preceding is a generalized description of soil conditions at this site. Variations from the generalized
profile exist and should be assessed from the boring logs, the normal geologic character of the deposits,
and the soils uncovered during site excavation.
3.4
Groundwater Conditions
WSB took groundwater level readings in the exploratory borings, reviewed the data obtained, and
discussed its interpretation of the data in the text of the report.
Groundwater was not observed during or shortly after drilling and sampling. It should be noted that our
borings were not left open long enough to allow for groundwater stabilization. In clay soils, it may take a
long time (longer than what was available with our time on site) for water to enter a bore hole and rise to
Geotechnical Report
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its hydrostatic level. Based on our observations and the apparent moisture content in the penetration test
samples it is our opinion that a static groundwater level is below the depth explored by our borings.
Note that groundwater levels may fluctuate due to seasonal variations (e.g. precipitation, snowmelt and
rainfall) and/or other factors not evident at the time of measurement.
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4.

ENGINEERING ANALYSIS AND RECOMMENDATIONS

4.1
Discussion
Based on our borings it is our opinion that the proposed watermain and pavement can generally be
supported on the soils encountered in the borings. However, soft sandy lean clay soils should be
anticipated during construction and a partial removal and replacement maybe necessary.
Also, the soils within the pavement subgrade consist mainly of lean clay soils, which are frost susceptible.
Consideration should be given to partially subcutting these soils and replacing with a non-frost
susceptible granular fill to reduce the potential frost heave below the pavement section.
4.2
Watermain Utilities
Invert elevations are anticipated to be within 8 feet of existing grades and we anticipate the subgrade
soils for the utilities will consist chiefly of sandy lean clay. If the clayey soils are soft or become soft it may
be necessary to perform a partial subcut and replacement. Where soft unstable soils are encountered at
invert grade, subexcavation of these materials to a depth of 1 to 2 feet and replacement with a coarse
sand or gravel is recommended. Underground utilities are expected to be installed by backhoes
completing the excavations and placing pipe and backfills. Soil compactors should be used to compact
the fill in thin even lifts to the specified densities.
4.3
Backfill and Fill Selection and Compaction
It is our opinion the onsite non-organic soils may be reused as backfill and fill provided they are moisture
conditioned and can be compacted to their specified densities. Any wet soils excavated would need to be
dried before reuse as an engineered fill. Backfills with cobbles larger than six inches (6”) should not
come in contact with utilities. We recommend that soils be moisture conditioned to meet compaction
specifications as determined from their standard Proctor tests (ASTM D-698). The fill should be spread in
thin lifts (8 to 10 inches depending on compaction equipment) to allow for full depth compaction. Table 2
indicates the recommended compaction levels.
Table 2: Recommended Level of Compaction for Backfill and Fill
Area
Pavement: Within 3 feet of top of subgrade
Within 3 foot perimeter of structures such
as manholes
Pavement: Greater than 3 feet below top of subgrade
Utility Trench (unless within 3 feet of pavement
subgrade)
Landscaping (non-structural)

Percent of Standard Proctor
Maximum Dry Density
100
95
95
90

4.4
Dewatering
Based on the results of our soil borings and the proposed construction, dewatering is not anticipated.
4.5
Pavement Areas
After removing the existing pavement sections and backfilling the utilities, the final subgrade should have
proper stability within three vertical feet of grading grade (grade which contacts the bottom of the
aggregate base). This will generally be achieved in fill areas with proper compaction of embankment
materials and in cut areas through proper subgrade preparation. The stability of the pavement subgrade
should be evaluated using the test roll procedure (MnDOT 2111), except a fully loaded tandem axle dump
truck or a full water truck should be utilized for the proof roll. If unstable soils are found under the test roll,
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these soils should be improved by means of scarification, moisture conditioning, and re-compaction, or by
subcutting and replacement. If the on-site soils cannot be moisture conditioned and compacted as
recommended, we recommend removing these unsuitable materials and replacing them with Select
Grading Material (MnDOT 2105.1.A.6). We also recommend a proof-roll be performed again on the
aggregate base just prior to placement of the bituminous pavement.
Table 3 below presents the approximate pavement section thickness and subgrade soils that were
encountered within the borings.
Table 3: Roadway Soil Boring Profiles
Boring No.

Bituminous
Thickness
(inches)

Aggregate
Base
Thickness
(inches)

Subgrade Soils
(Upper 4 feet)

PB-A

5

12

Sandy lean clay

PB-B

5½

8

Sandy lean clay

PB-C

6

6

Sandy lean clay

PB-D

5

8

Sandy lean clay

PB-E

6

5

Fill: Sandy lean clay

PB-F

6½

7

Sandy lean clay

PB-G

5½

5

Fill: Sandy lean clay

PB-H

6

13

Fill: Sandy lean clay

Once the site has been prepared as recommended, we anticipate the subgrade will consist predominately
of sandy lean clay. The MnDOT Flexible Pavement Design Guidance Memo from January 2017,
indicates soils such as those anticipated have an estimated R-value of 12.
Being traffic counts were not provided to us, we have assumed that the volume and distribution of
vehicles using these roadways will have 20-year flexible Equivalent Single Axle Loads (ESAL’s) less than
75,000.
Based on MnDOT’s FlexPave excel design utilizing granular equivalent charts, we recommend the
pavement sections indicated below in Table 4.
Table 4: Recommended Flexible Pavement Section
Section
Bituminous Course, MnDOT 2360
Bituminous Course, MnDOT 2360
Aggregate Base, MnDOT 3138 (Class 5, 5Q, or
6)
Subgrade Preparation, MnDOT 2111
TOTAL
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Within several years after initial paving, some thermal shrinkage cracks will develop. We recommend
routine maintenance be performed to improve pavement performance and increase pavement life.
Pavement should be sealed with a liquid bitumen sealer to retard water intrusion into the base course and
subgrade. Localized patch failures may also develop where trucks or buses turn on the pavement. When
these occur, they should be cut out and patch repaired.
4.6
Optional Frost Free Pavement Design
Optionally, the use of a non-frost susceptible sand cushion will help reduce the effects of frost heave. In
our opinion, placement of 18 inches of select granular fill below the Class 5 Aggregate Base should
generally provide for a non-frost susceptible subgrade. It should be noted that any sand cushion placed
below the pavement section will provide positive benefits for reduced potential frost heave. The owner
and/or design team should evaluate the costs and benefit of this option to determine if it should be
incorporated into the pavement design.
Drainage of the sand cushion is recommended. Drainage of the sand cushion may be accomplished by
daylighting to adjacent ditches or the use of drain tile. Drain tile wrapped in a sock should be placed at
the base of the sand cushion and tied into catch basins. We recommend the sand cushion contain a
select granular sand with less than 12% passing the #200 sieve. Alternately, a 3 inch minus rock fill could
be placed instead of a select granular sand and drain tile.
For transitioning the thickness of the sand subbase along the profile of the roadway, we recommend the
thickness have a longitudinal taper of no steeper than 10H:1V. A taper of 4H:1V can be used
perpendicular to the centerline for cross street/driveway connections. The placement of the sand
subbase should extend slightly beyond the outer edge of the curbs to maintain subgrade uniformity for
frost movement.
4.7
Construction Considerations
Good surface drainage should be maintained throughout the work. Under no circumstances should fill be
placed into standing water.
Soil corrections at this site for pavement subgrades may not be continuous in all areas. We recommend
tapering the fills back to native soils at a ten to one (10:1) slope.
4.8
Construction Safety
All excavations must comply with the requirements of OSHA 29 CFR, Part 1926, Subpart P “Excavations
and Trenches”. This document states that excavation safety is the responsibility of the contractor.
Reference to this OSHA requirement should be included in the job specifications.
The responsibility to provide safe working conditions on this site, for earthwork, building construction, or
any associated operations is solely that of the contractor. This responsibility is not borne in any manner
by WSB.
4.9
Cold Weather Construction
It is our understanding that construction is unlikely to occur during the winter months. However, if the
construction does continue into the winter months we recommend the following guidelines.
Only unfrozen fill should be used. Placement of fill must not be permitted on frozen soil.
4.10
Field Observation and Testing
The soil conditions illustrated on the Logs of Test Borings in Appendix A are indicative of the conditions
only at the boring locations. For this reason, we recommend that all excavations at this site be observed
by a geotechnical engineer or technician prior to fill or backfill placement or construction of any foundation
elements to determine if the soils are capable of supporting the fill backfill and/or foundation loads. These

Geotechnical Report
Arden Oaks Street Improvements
Arden Hills, Minnesota
WSB Project No. 014297-000

Page 7

observations are necessary to judge if all unsuitable materials have been removed from within the
planned construction area and an appropriate degree of lateral oversize has been provided.
WSB also recommends a representative number of field density tests be taken in all engineered fill and
backfill placed to aid in judging its suitability. Fill placement and compaction should be monitored and
tested to determine that the resulting fill and backfill conforms to specified density, strength or
compressibility requirements. Prior to use, any proposed fill and backfill material should be submitted to
the WSB laboratory for testing to verify compliance with recommendations and project specifications.
Dynamic Cone Penetrometer (DCP) tests can be completed in the aggregate base in lieu of density
testing. We recommend following MnDOT Specification 2211.3.D.2.c.
WSB would be pleased to provide the necessary field observation, monitoring and testing services during
construction.
4.11
Plan Review and Remarks
The observations, recommendations and conclusions described in this report are based primarily on
information provided to WSB, obtained from our subsurface exploration, our experience, several
necessary assumptions and the scope of service developed for this project and are for the sole use of our
client. We recommend that WSB be retained to perform a review of final design drawing and
specifications to evaluate that the geotechnical engineering report has not been misinterpreted. Should
there be any changes in the design or location of the structures related to this project or if there are any
uncertainties in the report we should be notified. We would be pleased to review any project changes
and modify the recommendations in this report (if necessary) or provide any clarification in writing.
The entire report should be kept together; for example, boring logs should not be removed and placed in
the specifications separately.
The boring logs and related information included in this report are indicators of the subsurface conditions
only at the specific locations indicated on the Soil Boring Exhibit and times noted on the Logs of Test
Boring sheets in Appendix A. The subsurface conditions, including groundwater levels, at other
locations on the site may differ significantly from conditions that existed at the time of sampling and at the
boring locations.
The test borings were put down by WSB solely to obtain indications of subsurface conditions as part of a
geotechnical exploration program. No services were performed to evaluate subsurface environmental
conditions.
WSB has not performed any observations, investigations, studies or testing that is not specifically listed in
the scope of service. WSB shall not be liable for failing to discover any condition whose discovery
required the performance of services not authorized by the Agreement.
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5.

STANDARD OF CARE

The recommendations and opinions contained in this report are based on our professional judgment. The
soil testing and geotechnical engineering services performed for this project have been performed with
the level of skill and diligence ordinarily exercised by reputable members of the same profession under
similar circumstances, at the same time and in the same or a similar locale. No warranty, either express
or implied, is made.
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APPENDIX A
Soil Boring Exhibit
Log of Test Borings
Symbols and Terminology on Test Boring Log
Notice to Report Users Boring Log Information
Unified Soil Classification Sheet (USCS)
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/DERUDWRU\7HVWLQJ

'HVFULSWLRQ
/'+ROORZ6WHP$XJHU
)OLJKW$XJHU
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6L]H$%RU1URWDU\FDVLQJ
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RU2'VSOLWEDUUHOOLQHUVDPSOHU
RUWKLQZDOOHGWXEHVDPSOH
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%DJVDPSOH
7HVW3LWVDPSOH
%414RU34ZLUHOLQHV\VWHP
$;%;RU1;GRXEOHWXEHEDUUHO
6WDQGDUGSHQHWUDWLRQWHVWEORZSHUIRRW
&RUHUHFRYHU\SHUFHQW
:DWHUOHYHO
QRPHDVXUHPHQWUHFRUGHG

6\PERO
0&
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'HVFULSWLRQ
0RLVWXUHFRQWHQW $670'
'U\'HQVLW\SFI
/LTXLG/LPLW $670'
3ODVWLF/LPLW $670'
,QVHUWVLQODVWFROXPQ
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&
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5
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8QFRQILQHGFRPSUHVVLYHVWUHQJWKSVI $670'
3HQHWURPHWHU5HDGLQJWVI $670'
7RUYDQH5HDGLQJWV
6SHFLILF*UDYLW\ $670'
6KULQNDJHOLPLWV $670'
2UJDQLF&RQWHQFW $670'
6ZHOO3UHVVXUHWVI $670'
3HUFHQWVZHOOXQGHUSUHVVXUH $670'
)UHHVZHOO $670'
6KULQNVZHOO $670'
6XOIDWHFRQWHQWSDUWVPLOOLRQRUPJO
&KORULGHFRQWHQWSDUWVPLOOLRQRUPJO
2QHGLPHQVLRQDOFRQVROLGDWLRQ $670'
7ULD[LDOFRPSUHVVLRQ $670'DQG'
'LUHFW6KHDU $670'
&RHIILFLHQWRISHUPHDELOLW\FPVHF $670'
3LQKROH7HVW $670'
'RXEOHK\GURPHWHU $670'
3DUWLFOHVL]HDQDO\VLV $670'
/DERUDWRU\HOHFWUHLFDOUHVLVWLYLW\RKPFP $670*
)LHOGYDQHVKHDU $670'
5RFNTXDOLW\GHVLJQDWLRQSHUFHQW
,QILOWUDWLRQ7HVW $670'

7(50,12/2*<
3DUWLFOH6L]HV
7\SH
%RXOGHUV
&REEOHV
&RDUVHJUDYHO
)LQHJUDYHO
&RDUVHVDQG
0HGLXPVDQG
)LQHVDQG
6LOW
&OD\

6RLO/D\HULQJDQG0RLVWXUH

6L]H5DQJH
!


VLHYH
VLHYHVLHYH
VLHYHVLHYH
VLHYHVLHYH
SDVVLQJVLHYHDQG!PP
SDVVLQJVLHYHDQGPP

*UDYHO&RQWHQW
&RDUVH*UDLQHG6RLOV
)LQH*UDLQHG6RLOV
*UDYHO




'HVFULSWLRQ
$OLWWOHJUDYHO
:LWKJUDYHO
*UDYHOO\

*UDYHO





'HVFULSWLRQ
7UDFHRIJUDYHO
DOLWWOHJUDYHO
ZLWKJUDYHO
*UDYHOO\

7HUP
/HQVHV
/DPLQDWLRQ
/D\HU
6WUDWLILHG
9DUYHG
'U\
0RLVW
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:DWHUEHDULQJ
6DWXUDWHG

9LVXDO2EVHUYDWLRQ
6PDOOSRFNHWVRIGLIIHUHQWVRLOV
WKLFNVWUDWXP
WKLFNVWUDWXP
$OWHULQJOHQVHVRIYDU\LQJPDWHULDOVRUFRORUV
$OWHULQJODPLQDWLRQVRIFOD\VLOWILQHVDQGRUFRORUV
3RZGHU\QRQRWLFHDEOHZDWHU
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0&DERYHSODVWLFOLPLW
3HUYLRXVVRLOEHORZZDWHUWDEOH
&RKHVLYHVRLOZLWK0&DERYHOLTXLWOLPLW

6WDQGDUG3HQWUDWLRQ5HVLVWDQFH 1YDOXH
&RKHVLRQOHVV6RLOV
&RKHVLYH6RLOV
19DOXH
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5HODWLYH'HQVLW\
9HU\ORRVH
/RRVH
0HGLXPGHQVH
'HQVH
9HU\GHQVH

19DOXH
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&RQVLVWHQF\
9HU\VRIW
6RIW
)LUP
+DUG
9HU\KDUG
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6XEVXUIDFH3URILOHV

7KHVXEVXUIDFHVWUDWLILFDWLRQOLQHVRQWKHJUDSKLFUHSUHVHQWDWLRQRIWKHWHVWERULQJVVKRZDQ
DSSUR[LPDWHERXQGDU\EHWZHHQVRLOW\SHVRUURFN7KHWUDQVLWLRQEHWZHHQPDWHULDOVLVDSSUR[LPDWH
DQGLVXVXDOO\IDUPRUHJUDGXDOWKDQVKRZQ(VWLPDWLQJH[FDYDWLRQGHSWKVVRLOYROXPHVDQGRWKHU
FRPSXWDWLRQVUHO\LQJRQWKHVXEVXUIDFHVWUDWDPD\QRWEHSRVVLEOHWRDQ\GHJUHHRIDFFXUDF\

:DWHU/HYHO

:6% $VVRFLDWHV,QFWRRNJURXQGZDWHUOHYHOUHDGLQJVLQWKHH[SORUDWRU\ERULQJVUHYLHZHGWKHGDWD
REWDLQHGDQGGLVFXVVHGLWVLQWHUSUHWDWLRQRIWKHGDWDLQWKHWH[WRIWKLVUHSRUW7KHJURXQGZDWHUOHYHO
PD\IOXFWXDWHGXHWRVHDVRQDOYDULDWLRQVFDXVHGE\SUHFLSLWDWLRQVQRZPHOWUDLQIDOOVFRQVWUXFWLRQRU
UHPHGLDWLRQDFWLYLWLHVDQGRURWKHUIDFWRUVQRWHYLGHQWDWWKHWLPHRIPHDVXUHPHQW

7KHDFWXDOGHWHUPLQDWLRQRIWKHVXEVXUIDFHZDWHUOHYHOLVDQLQWHUSUHWLYHSURFHVV6XEVXUIDFHZDWHU
OHYHOPD\QRWEHDFFXUDWHO\GHSLFWHGE\WKHOHYHOVLQGLFDWHGRQWKHERULQJORJV1RUPDOO\D
VXEVXUIDFHH[SORUDWLRQREWDLQVJHQHUDOLQIRUPDWLRQUHJDUGLQJVXEVXUIDFHIHDWXUHVIRUGHVLJQSXUSRVHV
$QDFFXUDWHGHWHUPLQDWLRQRIVXEVXUIDFHZDWHUOHYHOVLVQRWSRVVLEOHZLWKDW\SLFDOVFRSHRIZRUN
7KHXVHRIWKHVXEVXUIDFHZDWHUOHYHOLQIRUPDWLRQSURYLGHGIRUHVWLPDWLQJSXUSRVHVRURWKHUVLWH
UHYLHZFDQSUHVHQWDPRGHUDWHWRKLJKULVNRIHUURU

7KHIROORZLQJLQIRUPDWLRQLVREWDLQHGLQWKHILHOGDQGQRWHGXQGHU:DWHU/HYHO0HDVXUHPHQWVDWWKH
ERWWRPRIWKHORJ


6DPSOH'HSWK 
7KHORZHVWGHSWKRIVRLOVDPSOLQJDWWKHWLPHDZDWHUOHYHO




PHDVXUHPHQWLVWDNHQ


&DVLQJ'HSWK 
7KHGHSWKWRWKHERWWRPRIWKHFDVLQJRUKROORZVWHPDXJHU




DWWKHWLPHRIZDWHUOHYHOPHDVXUHPHQW


&DYHLQ'HSWK 
7KHGHSWKDWZKLFKDPHDVXULQJWDSHVWRSVLQWKHERUHKROH


:DWHU/HYHO 
7KHSRLQWLQWKHERUHKROHDWZKLFKIUHHVWDQGLQJZDWHULV 




HQFRXQWHUHGE\DPHDVXUHGHYLFHIURPWKHVXUIDFH

2EVWUXFWLRQ'HSWKV

2EVWUXFWLRQVDQGRUREVWUXFWLRQGHSWKVPD\EHQRWHGRQWKHERULQJORJV2EVWUXFWLRQLQGLFDWHVWKH
VDPSOLQJHTXLSPHQWHQFRXQWHUHGUHVLVWDQFHWRSHQHWUDWLRQ,WPXVWEHUHDOL]HGWKDWFRQWLQXDWLRQRI
GULOOLQJWKHXVHRIRWKHUGULOOLQJHTXLSPHQWRUIXUWKHUH[SORUDWLRQPD\SURYLGHLQIRUPDWLRQRWKHUWKDQ
WKDWGHSLFWHGRQWKHORJV7KHFRUUHODWLRQRIREVWUXFWLRQGHSWKVRQWKHORJZLWKFRQVWUXFWLRQIHDWXUHV
VXFKDVURFNH[FDYDWLRQIRXQGDWLRQGHSWKVRUEXULHGGHEULVFDQQRWQRUPDOO\EHGHWHUPLQHGZLWKDQ\
GHJUHHRIDFFXUDF\)RUH[DPSOHSHQHWUDWLRQRIZHDWKHUHGURFNE\VRLOVDPSOLQJHTXLSPHQWPD\QRW
FRUUHODWHZLWKUHPRYDOE\FHUWDLQW\SHVRIFRQVWUXFWLRQHTXLSPHQW8VLQJWKLVLQIRUPDWLRQIRU
HVWLPDWLQJSXUSRVHVRIWHQUHVXOWVLQDKLJKGHJUHHRIPLVLQWHUSUHWDWLRQ

$FFXUDWHO\LGHQWLI\LQJWKHREVWUXFWLRQRUHVWLPDWLQJGHSWKVZKHUHKDUGURFNLVSUHVHQWRYHUWKHVLWH
UHTXLUHVDVFRSHRIVHUYLFHEH\RQGWKHQRUPDOJHRWHFKQLFDOH[SORUDWLRQSURJUDP7KHULVNRIXVLQJWKH
LQIRUPDWLRQQRWHGRQWKHERULQJORJVIRUHVWLPDWLQJSXUSRVHVPXVWEHXQGHUVWRRG
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AY

ADE

" AGGREGATE BASE CLASS 5

CONCRETE DRIVEWAY PAVEMENT

FULL DEPTH RECLAMATION - OPTION 1

+/- 12" FULL DEPTH RECLAMATION
5" COMMON EXCAVATION
1" OF CLASS 5 AGGREGATE BASE
DEPTH OF BASE VARIES 7" TO 15"

2.0" TYPE 9.5 WEARING COURSE MIXTURE (2,B) (SPWEA230B)

TACK COAT AS DIRECTED BY THE ENGINEER

2.0" TYPE 9.5 WEARING COURSE MIXTURE (2,B) (SPWEA230B)

SUBGRADE

MILL & OVERLAY - OPTION 2

DRAINTILE

>

>

>

EPLACEMENT

1476

1466

>

5+00
PVI STA: 4+66.16
PVI ELEV: 923.60
LENGTH: 179.10
HIGH PT. STA: 5+02.88

>

4+00

>

>

ARDEN OAKS DRIVE

>

>

>

2+82.60

3+00

1462

E

PI: 4+47.81

1460

IN
HL

>

>

A.

T
-S

7

MA
TC

>

+50

E - STA. 16

>>

MATCHLIN

T

>>

WA

WAT

1395
>>

0
16+0

1444

1438

22+62.76

ARDEN O

22+00

T

1428

21+00

PVI STA: 1+22.77
PVI ELEV: 942.05
LENGTH: 101.73
HIGH PT. STA: 1+46.75
HIGH PT ELEV: 941.79
0.68%

PVI STA: 2+79.29
PVI ELEV: 940.99
LENGTH: 168.16
LOW PT. STA: 2+81.28
LOW PT ELEV: 941.27
0.65%

PVI STA: 4+27.96
PVI ELEV: 941.95
LENGTH: 120.32
HIGH PT. STA: 4+10.34
HIGH PT ELEV: 941.70

