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Bruce Westby

City Engineer / Public Works Director
City of Ramsey

7550 Sunwood Drive NW

Ramsey, MN 55303

Re:  Feasibility Report Update- City of Ramsey Improvement Project #18-02
HY-10 Ramsey Improvements

Dear Mr. Westby,

Transmitted herewith is an Updated Feasibility Report for the proposed HY-10 Ramsey
Improvements. The project includes 146" Avenue from Ferret Street to its termini cul-de-sac,
147" Avenue from Ferret Street to 380 feet west of Armstrong Boulevard, and Ferret Street from
146" Avenue to Bunker Lake Boulevard. The report examines the feasibility of reconstructing
the bituminous street section and completing other appurtenant improvements.

This Feasibility Report examines the scope of the proposed improvements, explores estimated
costs and available funding sources, defines a preliminary project schedule, and determines the
necessity, feasibility, and general cost-effectiveness of the proposed improvements, including
any alternate designs, as well as whether the improvements would best be completed separately
or in conjunction with another project.

I would be happy to discuss this report with you at your convenience. Please feel free to contact me
at 651-968-7760 or kevin.kielb@bolton-menk.com with any questions.

Sincerely,
Bolton & Menk, Inc.

Kevin P. Kielb, P.E.
Principal Engineer

Enclosure
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1. EXECUTIVE SUMMARY

City Improvement Project No. 18-02 proposes to reconstruct streets within the HY-10 Area. The
project area is bordered on the north by Bunker Lake Boulevard, on the south by TH 10, on the
east by Armstrong Boulevard, and on the west by the employment district. Project area includes
146" Avenue, 147" Avenue, and Ferret Street. The streets total approximately 2,025 linear feet
(0.39 miles) in length.

Two roadway and pond options are being considered at this time. Option 1 includes a regional
pond located south of 146™ Avenue and west of Armstrong Boulevard. A regional pond would
allow all properties south of 147" Avenue to forgo onsite stormwater treatment and utilize the
regional pond. The regional pond would require the purchase of the property at 8100 146™
Avenue NW. Option 2 includes a smaller stormwater pond for stormwater treatment of roadway
runoff only. Additionally, the Anoka Ramsey Athletic Association (ARAA) has been developing
plans on their property to construct a sports recreation facility. The resulting larger traffic
projections warrant further analyses. Maps showing the location and scope of the proposed
improvements are included as Figure 1 and 2 in Appendix A.

Initially, On July 11, 2017, the City Council adopted Resolution #17-07-170 authorizing the
preparation of a Feasibility Report for the reconstruction of HY-10 Ramsey. These streets were
originally included in the City’s CIP as proposed 2015 overlay improvements. However, the
overlay work was delayed when construction of the Highway 10 & Armstrong Boulevard
Interchange was funded. Following completion of the Interchange, the pavement was re-
evaluated, and Staff determined it would be best to reconstruct these streets in the future. This
project is now listed in the current 10-year CIP as a total reconstruction.

On December 14, 2021, the City Council adopted Resolution #21-349 authorizing the engineering
services and preparation of this Feasibility Report Update. Much of the information contained in
this Update has been carried forward from the previously authorized and completed feasibility
report.

Upon ordering the Feasibility Report Update, the City Council directed Staff to review the
existing street alignments and explore whether the streets should be reconstructed in the same
locations, or whether it might make sense to realign or extend one or more of the streets to better
serve existing properties and/or to connect to the new Bunker Lake Industrial Park.

The engineer’s opinion of probable construction costs including streets, drainage, public sewer
and water utilities, and property acquisition is $2,372,647.02 for option 1 and $1,827,778.74 for
option 2. A summary of the engineer’s opinion of probable costs is included in Appendix B.

The project funding mechanisms are yet to be determined by City Staff. A combination of special
assessments to benefitting properties, street reconstruction bond proceeds, and stormwater utility
funds are possible. Sewer and Water Utility Funds would be used to pay for any public utility
improvements.

Option 1 identifies ten (10) parcels as receiving special benefit from the improvements and the
city-purchase of the parcel at 8100 146™ Avenue. For option 2, Eleven (11) parcels have been
identified as receiving special benefit from the improvements. Five of the parcels have permanent
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structures, and the other five are undeveloped. Additionally, to extend Ferret Street north to
Bunker Lake Boulevard, roadway right-of-way and drainage and utility easements would be
obtained. These parcels are identified in the preliminary Assessment Map, Property Acquisition
Maps, and Preliminary Assessment Roll, which is attached in Appendix C.

If City Staff concludes special assessments will be utilized for these commercial applications,
preliminary assessment roles will be prepared at that time. The Assessment Hearing, if applicable,
is proposed for November 14, 2023. If the report verifies the assessment rate as proposed is
justified, Staff will propose to adopt the final assessment roll using the rate as preliminarily
proposed.

2. INTRODUCTION
2.1 Authorization

The preparation of this report update was authorized by the Ramsey City Council on December
14, 2021. This project has been designated as City Improvement Project No. 18-02

2.2 Pavement Maintenance Program Update

Recent redevelopment discussions with adjacent property owners have resulted in a desire to
reconstruct the pavements to account for projected traffic increases. Furthermore, as presented in
the original feasibility study, the existing pavements have surpassed its useful life.

The City’s pavement evaluation process involves a visual evaluation of each street’s pavement
surface based on the type, extent and severity of each pavement distress observed. Numerous
types of pavement distresses may exist within a pavement section including, but not limited to,
alligator cracking, block cracking, longitudinal cracking, transverse cracking, rutting, raveling,
shoving, potholes and patches. This field data is then used to rate the pavement condition.

City staff evaluates and rates the condition of pavement sections on all City streets on an annual
basis using the Pavement Surface Evaluation and Rating (PASER) system. In the summer of
2017, the pavement section of the above referenced street segments was rated with a PASER
rating of 2 which indicates these streets require complete reconstruction. City staff patch the
streets at least once per year, particularly before winter so the street can be plowed without further
damaging the pavement in the process. Pictures of the street are located in Appendix A.

In the summer of 2017, City staff evaluated and rated the condition of the pavement along the
HY-10 Street segments. A PASER rating of 2 was determined for 147" Avenue and Ferret Street.
A PASER rating of 7 was determined for 146™ Avenue, however, as previously noted a portion of
this street segment was reconstructed with a temporary bituminous pavement section as part of
the Armstrong Interchange project.

23 Scope
City of Ramsey Improvement Project 18-02 proposes to reconstruct the existing bituminous

pavements, extend Ferret Street north to Bunker Lake Boulevard, install public utility
infrastructure for future development, and complete other appurtenant work on 146™ Avenue from

Feasibility Report Update
HY-10 Ramsey Improvements
City of Ramsey Project No. 18-02 Page 4



Ferret Street to its termini cul-de-sac, 147" Avenue from 380 feet west of Armstrong Boulevard
to Ferret Street, and Ferret Street from 146" Avenue to Bunker Lake Boulevard which totals
approximately 2,000 feet (0.38 miles) in length.

Two roadway and pond options are being considered at this time. Option 1 includes a regional
pond located south of 146™ Avenue and west of Armstrong Boulevard. A regional pond would
allow all properties south of 147" Avenue to forgo onsite stormwater treatment and utilize the
regional pond. The regional pond would require the purchase of the property at 8100 146™
Avenue NW. Option 2 includes a smaller pond for stormwater treatment of roadway runoff only.

Maps showing the location and scope of the proposed improvements options are included as
Figure 1 and 2 in Appendix A.

3. EXISTING CONDITIONS
3.1 Existing Pavement and Soil Conditions

All streets proposed to be improved were constructed in 1988 with bituminous pavement, class 5
aggregate base, bituminous curb, and bituminous curb cuts for storm runoff. However, during the
Highway 10/Armstrong Interchange project the west end of 146™ Avenue was reconstructed and a
temporary cul-de-sac was constructed. The streets were constructed to a width of 40-feet from
face-of-curb to face-of-curb. The streets are generally centered within a 66-foot wide right-of-
way.

The only pavement maintenance treatments applied to the street segments included crack sealing
and seal coating in 1994 and 2001. Spot patching has been performed on an as-needed basis, and
has been a yearly treatment recently. In 2017, Staff observed a PASER rating of 2 on 147"
Avenue and Ferret Street, and a PASER rating of 7 on 146 Avenue.

In June 2018 traffic counts were taken on 147™ Avenue, a traffic volume of 147 average annual
daily traffic (AADT) was recorded. Ferret Street and 146™ Avenue would be expected to have
similar traffic volumes. The only access to these street segments is Armstrong Boulevard. Five of
the parcels have active uses. The speed limit is 30 mph for these street segments.

Standard penetration test borings were performed by American Engineering Testing (AET) in
2022. AET’s Report of Geotechnical Exploration is attached in Appendix D. Standard
penetration test borings were performed by American Engineering Testing (AET) in 2021. 2.5 to
2.75 inches of bituminous pavement with 8 inches of apparent gravel base was encountered with
silty sand and sand with silt layers encountered to depths of approximately 2 to four feet beneath
existing grade. The sands with silt from 2 to 4 feet below grade were classified as “Course
Alluvium or Fill.” Groundwater was encountered at a depth of 10 feet in one of the borings.

Previously, in 2017, Braun Intertec was employed to complete a ground penetrating radar (GPR)
analysis for the project area, which included driving a GPR equipped vehicle throughout all street
segments within the project area. A summary table and charts of the GPR Analysis are attached in
Appendix C. The GPR data determined an average bituminous pavement thickness of 2.9 inches,
and an average aggregate base thickness of 9.7 inches. The average street pavement and base
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section thickness is therefore 12.6 inches, with a minimum section of 7.5 inches located on 147%
Avenue, 160 feet east of Ferret Street.

3.2 Watermain

Watermain was installed along 147" Avenue up to the beginning of the proposed improvements
in 2012 as part of the Sunwood Drive re-alignment project. The existing watermain is believed to
be in good condition and no repairs are anticipated to be required as part of this project.
However, Staff plans to leak test the watermain during development of plans and specifications.

33 Sanitary Sewer

Sanitary sewer was installed under Armstrong Boulevard in City-owned right-of-way east of the
146" Avenue temporary cul-de-sac as part of the Armstrong Boulevard Interchange project in
2015. The existing sanitary sewer is believed to be in good condition and no repairs are
anticipated to be required as part of this project. However, staff plans to televise the sewer during
development of plans and specifications.

34 Storm Sewer/Drainage

Storm sewer was installed along 147" Avenue up to the beginning of the proposed improvements
in 2012 as part of the Sunwood Drive re-alignment project. Currently storm water runoff drains
off the two existing cul-de-sacs to low areas. This storm sewer is believed to be in good condition
and no repairs are anticipated to be required as part of this project. However, staff plans to
televise the sewer during development of plans and specifications.

3.5 Streets
3.5.1 Existing Typical Sections

The width of 146" Avenue, 147" Avenue, and Ferret Street is 40-feet from face-of-curb to
face-of-curb. The cul-de-sac on Ferret Street has a 50-foot radius to the back of curb. The
streets are generally centered within a 66-foot wide City-owned right-of-way, with a 130-
foot wide diameter right-of-way around the cul-de-sac on Ferret Street.

3.5.2 Maintenance History
The area roadways were originally constructed in 1988. 146" Avenue, 147" Avenue, and
Ferret Street received crack seal and seal coat in 1994 and 2001. The street segments have

regularly received spot patching on an as-needed basis.

3.6 Land Use
The parcels within the construction area are zoned as COR.
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4.1

PROPOSED IMPROVEMENTS
Street and Stormwater Improvements
4.1.1 Street Improvements

146" Avenue, 147" Avenue and Ferret Street are proposed to be reconstructed with
bituminous pavement and concrete curb and gutter.

The proposed surface improvements are shown on Figures I and 2 in Appendix A.

Street Design:
146" Avenue, 147™ Avenue, and Ferret Street are currently urban commercial streets with

bituminous curb and pavement, 40 feet wide from face-of-curb to face-of-curb. The
proposed cul-de-sac is 100-feet in diameter from back-of-curb to back-of-curb. Existing
and proposed traffic counts are low for typical commercial streets.

All street segments are proposed to be reconstructed at their current width. A typical
section for the proposed pavement reconstruction improvements is shown in Figure 3 in
Appendix A.

This Feasibility Report proposes to reconstruct the existing bituminous pavement section
using the Full Depth Reclamation (FDR) process. This process generally involves
reclaiming the entire existing bituminous pavement section, along with the underlying
aggregate base material. The reclaim material will then be salvaged and stockpiled to
install the proposed public utilities. Four and one-half inches of bituminous pavement is
proposed to be placed on top of a minimum of 8 inches of aggregate base/reclaim
material. This pavement section generally meets the City of Ramsey’s standard pavement
design for commercial/employment district streets. The proposed improvements should
have a service life of at least 30-years, assuming maintenance such as overlays, crack
sealing and seal coating is routinely performed.

4.1.2 Storm Sewer Improvements

Storm sewer is proposed to be added for street drainage with catch basins being added to
convey water off the road and into a proposed ponding and drainage ditches as shown on
Figures 1 and 2 in Appendix A.

4.1.3 Other Considerations

Roadway and Pond Options:
The proposed pond size and location was evaluated, 2 options are presented:
* Option 1 — Regional Pond

0 This option proposes a regional pond sized appropriately to accept
stormwater runoff from the AARA parcels (PID 29-32-25-14-0005 and 29-
32-25-14-0015) and parcels south of 147" Avenue and east of Ferret Street.

0 Right-of-way and or easement acquisition at 8100 146 Ave NW will be
required to accommodate the regional pond.
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0 The cul-de-sac is proposed to be located on the south end of Ferret Street as
a portion of the right-of-way at 146™ Avenue will be needed for the shared
regional pond.

*  Option 2 — Roadway Pond

0 This option proposes a smaller pond sized to accept stormwater runoff from
the project roadway improvements.

0 Pond to be located on the City-owned parcel on the southeast end of 146™
Avenue NW. Right-of-way and or easement acquisition is not anticipated
for the pond.

0 The cul-de-sac is proposed to be located on the east end of 146™ Avenue
NW, approximately matching the existing cul-de-sac footprint.

Driveways.:
Existing driveway aprons may need to be reconstructed to varying degrees. The limits of

construction will vary with each driveway apron based on the elevation of the street
abutting the driveway and the driveway pavement type. During design, Staff will evaluate
the construction limits for each driveway and will incorporate this into the plans, but as
with all street reconstruction projects, the exact limits of construction will be determined
in the field during construction. None are anticipated, but right-of-entry forms will be
obtained from private property owners where work is required outside city rights-of-way
and easements.

Irrigation Systems:

Developed properties along the project corridor may have private irrigation systems. Staff
will notify property owners of pending construction as far in advance as practical to allow
them time to relocate their irrigation systems before construction begins.

Parking Restrictions:

Parking is currently provided along both sides of the streets and is not currently restricted
except for overnight parking per City code. During project construction, parking will be
restricted during allowable working hours.

Pavement Coring:

Existing pavement thicknesses have been found to be inconsistent throughout the City. It
is now standard practice to have City Staff on-site during pavement installation to ensure
the proper quantities are being placed. As further conformation, Staff is proposing to
collect GPR data or to have pavement cores taken at the conclusion of all reconstruction
projects. This is already a requirement on all State Aid projects and will leave more data
on the pavement section for future street maintenance projects.

4.2 Stormwater Treatment
The extension of Ferret Street from the north termini cul-de-sac to Bunker Lake Boulevard
results in an impervious area increase of 0.4 acres. Also, the existing storm sewer on 147™
Avenue drains to existing ponds east of Armstrong Boulevard and north of Sunwood
Drive. They were not designed to receive any runoff west of Armstrong Boulevard.
Consequently, stormwater retention and/or treatment improvements will be required with
this project to reduce the rate at which runoff leaves the site or infiltrates.
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4.3 Water Main Improvements
Watermain is proposed to be extended on Ferret Street from Bunker Lake Boulevard to
146th Street. Watermain is also proposed to be extended from mid-block 147th Avenue to
Ferret Street. Adding this segment on 147th Avenue will loop together the watermain in
this area and provide service for future development.

4.4 Sanitary Sewer Improvements
Sanitary Sewer is proposed to be extended on Ferret Street from Bunker Lake Boulevard
to 146th Avenue NW. Adding this segment on Ferret Street will provide service for future
development.

4.6 Private Utilities
Staff has not yet met with the telephone, gas, power and cable utilities regarding this
project. During preparation of plans and specifications, Staff will meet with the private
utility companies to discuss the proposed improvements as noted in the project schedule
within this report. The alignment and footprint of the streets will be considered to
minimize impacts to private utilities. Impacts to private utilities area anticipated with this
project.

Should any utility company indicate they wish to upgrade, replace and/or otherwise
modify their services during this project, any such upgrades, replacements and/or
modifications will be at the sole discretion and cost of the utility company.

4.7 Traffic Analysis
Based upon the potential traffic changes associated with the redevelopment of the HY-10
area, more comprehensive traffic analyses are recommended to be completed at the
following locations:
* Bunker Lake Boulevard/Armstrong Boulevard,
e Bunker Lake Boulevard/Ferret Street, and
« Armstrong Boulevard/147™ Street.

Initially, a Bunker Lake Boulevard westbound left turn lane and Ferret Street northbound
designated left turn lane and right turn lanes are all warranted. The current land use zoned
“COR” allows for flexibility. If the HY-10 Area evolves to more commercial orientated
uses with the addition of the ARAA facility and others, additional analysis is warranted to
better understand the impacts. A detailed traffic analysis memorandum is included in
Appendix D.

4.8  Permits
Permits that are anticipated to be required as part of the proposed improvements include:
* Minnesota Pollution Control Agency (MPCA): Sanitary Sewer Extension
* Minnesota Department of Health (MDH): Watermain Extension
*  MPCA General Stormwater Permit: Grading and Storm Water
* Lower Rum River Watershed Management Organization (LRRWMO) Grading
and Storm Water
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4.9  Right-of-Ways/Easements
It is anticipated that the City will need to acquire additional permanent right-of-way,
easements, and/or entire parcels for this project. Costs for right-of-way or easement
acquisitions are included in the probable project costs in Appendix B. Property values are
based on conversations with property owners and county-assessed values. Actual
appraisals will need to be performed to determine final property values.

City Staff will work with private property owners as needed to obtain any required right of
entries.

5. FINANCING
5.1 Opinion of Cost

A detailed opinion of probable costs for the proposed improvements can be found in
Appendix B of this report. The opinion of probable costs incorporates anticipated 2023
construction costs for the proposed improvements with 10-percent contingency costs and
projected property acquisition costs.

The engineer’s opinion of probable construction costs including streets, drainage, public
sewer and water utilities, and property acquisition is $2,372,647.02 for option 1 and
$1,827,778.74 for option 2.

5.2  Funding
5.2.1 Assessments

If City Staff recommend the use of special assessments, the City’s adopted Special
Assessments Policy allows special assessments to be levied against all benefitting
properties in an amount not to exceed 25% of eligible street reconstruction costs. Eligible
costs include costs required to reconstruct the street at its current width, and to reconstruct
the pavement without increasing its structural capacity. Benefitting properties are defined
as any developable parcel that has, or has the ability to create, one or more direct accesses
onto the segment of 146™ Avenue, 147" Avenue or Ferret Street being reconstructed.

State Statute and the City Charter do not allow for assessments to exceed benefit to the
property. Therefore, Staff would want to ensure all assessments applied with this project
would not exceed the benefit to assessed properties. Therefore, if special assessments are
utilized, Staff recommends ordering a benefit appraisal consultation report for this project
in accordance with the City’s Special Assessments Policy at the time a construction
contract is awarded.

5.2.2 City Contribution

The City contribution to the project would include all funding in excess of the amount
collected through special assessments to benefiting properties. No funds have been
budgeted for this project. The City’s share of eligible project costs related to surface
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6.

(street) improvements is proposed to come from the previously encumbered 5-year Street
Reconstruction and Overlay Program bonds. Water and Stormwater Utility Funds are
proposed to pay for all utility improvements.

PROJECT SCHEDULE

The proposed project schedule is as follows:

Council Orders Feasibility Report Update...........cccoeveveieviienciiiciieeieeee, December 14, 2021
Council Approves Feasibility Report..........ccocvieeiiiiiiiiiiieeieeeee e February 28, 2023
Council Approves Plans and Specifications / Authorizes Ad for Bids.............. March 14, 2023
Staff Conducts Private Utility Coordination Meeting ...........cccocveevevieeiieencieeenneenns March 2023
Staff Receives BidS ......coouiiiciieciieccee et April 13,2023
Council AWards CONIACE.........cueeruieriieriienie ettt ettt ereeaee e ebeesaeeebeeseens April 25, 2023
Staff Finalizes Property ACQUISTHION .......cccvieriieriieiierieeieeiee e et seee e ere e eees June 2023
Contractor Beging CONSIUCTION. .......c.ceviieiiieriieeieeiieeie ettt e eve et e eeeesaeeeenes July 2023
Contractor Construction Substantial Completion...........ccceeeveerienieeneennen. September 29, 2023
Contractor Construction Final Completion............ccceevveeciieniienieecieeneenieeieens October 20, 2023

Feasibility Report Update
HY-10 Ramsey Improvements
City of Ramsey Project No. 18-02 Page 11



7. CONCLUSIONS AND RECOMMENDATIONS

City of Ramsey Improvement Project No. 18-02 proposes to reconstruct the bituminous pavement
section, to remove the existing bituminous curb and replace it with a combination of B618
concrete curb and gutter and bituminous curb, and to complete miscellaneous appurtenant work
on the following street segments within the HY-10 area commercial subdivision:

1. 146™ Avenue (approx. 230 linear feet) — Ferret Street to bulb of east cul-de-sac.

2. 147" Avenue (approx. 190 linear feet) — Ferret Street to 180 feet west of Armstrong

Boulevard.
3. Ferret Street (approx. 1500 linear feet) — 146™ Avenue to Bunker Lake Boulevard

It is the recommendation of Bolton & Menk, Inc. that City Project No. 18-02, Option 1 and
Option 2, are feasible, necessary, and cost-effective from an engineering standpoint, dependent on
private development. This project would best be constructed as a stand-alone project as proposed
herein.
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APPENDIX A

Figure 1 — Proposed Improvements, Option 1: Regional Pond
Figure 2 — Proposed Improvements, Option 2: Roadway Pond
Figure 3 — Typical Section
Project Site Pictures
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Proposed Improvements - Option 1

HY-10 Ramsey Improvements

City of Ramsey

ESTIMATED COSTS:

$1,862,073.40
$510,573.62

CONSTRUCTION

PROPERTY ACQUISITION

BUNKER LAKE BLVD

$2,372,647.02
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February 2023

Proposed Improvements - Option 2

HY-10 Ramsey Improvements

City of Ramsey

ESTIMATED COSTS:

$1,731,931.30

CONSTRUCTION

= $95,847.44

PROPERTY ACQUISITION
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H:\RAMS\OR1126299\CAD\C3D\FIGR-126299 TYPICAL SECTION.dwg 2/15/2023 4:41:10 PM

HY-10 Ramsey Improvements Typical Sections Exhibit BOLTON

2.5" TYPE SP 12.5 NON WEARING COURSE MIXTURE (3,C
(SPWNWB330C) (2360

8" AGGREGATE BASE, CL 5 (2211) OR SALVAGED RECLAIM MATERIAL

City of Ramsey February 2023 & MENK
¢
- 33' 33' -
B RIGHT OF WAY = RIGHT OF WAY ™
6' WALK 6' BLVD
| 40' F-F
B618
CONC
1
CURB . »\\J\p\ﬁ
2.0% 2.0% A
et & B4 S~
- — 2y
C I 7 Magy
DESIGN:
2.0" TYPE SP 9.5 WEARING COURSE MIXTURE (3,C)——
(SPWEA340C) (2360)
BITUMINOUS TACK COAT (2357) (INCIDENTAL)——
)
)

12" SUITABLE ONSITE GRADING MATERIAL OR GRANULAR BORROW

SUBGRADE PREPARATION (2112)




PROJECT SITE PICTURES
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1: 146™ Avenue from Ferret Street
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2: Ferret Street from 146™ Avenue
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3: Ferret Street from north cul-de-sac
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4: 147" Avenue from Ferret Street
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APPENDIX B

Opinion of Probable Costs
Preliminary Assessment Map
Property Acquisition, Option 1
Property Acquisition, Option 2

Feasibility Report Update
HY-10 Ramsey Improvements
City of Ramsey Project No. 18-02



0| abeg 2] “YUSYY g Uolog Wd 9% €202/ 1T
ojewns3 sooubuz

00068'86$  |86LT 00°06886$ 00°55$ 14NN 86L°T ¥3IM3S 3dId OAd 48| €0S°€E0ST 7
000S£°0S$  |SzL 00°0S£°05$ 00°0£$ 14NN 572 A SSV1D 900€ NOIS3IA ¥IM3S 3dId D¥ ,8T| €0S°€0ST o
00095'€¢$  |08€E 00°095'€7$ 0029$ 14NN 08€ A SSV1D 900€ NOISIA ¥IM3S 3dId D¥ ,ST| €0S°€0ST 6€
00°000'TT$  |00Z 00°000'TTS$ 00°55$ HOV3 00z A SSV1D 900€ NOISIA ¥IM3S 3dId DY ,ZT| €0S°€0ST 8¢
0000¥'T$ [T 00°00%'T$ 00°00£$ HOV3 4 NOYdV 3dId ,8T ¥O4 QYVNS HSVYL| 209'T0ST L€
00°000€$ [T 00°000°€$ 00°005'T$ HOV3 4 NOYdV 3dId DY .8T| 20S'T0ST 9

00°005'€¢T$  |0OET 00°005'€CT$ 00°56$ NOL 00€‘T (2°€) XIW 359N0D ONIYVIM NON S'TT dS 3dAL| 605°09€C I3

00°00070T$  |0¥0T 00°000'70TS 00°00TS NOL ovo‘T (2°€) XIW 3S¥N0D ONIYVIM S'6 dS IdAL| 605°09€T I3

00°009'T$ 0z 00°009°'T$ 00°08$ aA DS 014 (AVM3AINQ) TVID3dS HOLVd SNONINNLIG| #09°T€TT €€

00°SLE'8TS 0S€L 00°SLE'8TS 05'7$ aA DS 0SE'L (,0T) NOILVIAV1D3Y HLd3a TIN4| #05°STeT 43

00°008°7€$ 0502 00°008°Z€S 00'9T$ aind 0S0C I1UdND0LS INOY4 (AD) ISV ILVDIYDOV| L09'TTCT 1€

00°008'9T$ oov 00°008°9T$ 00°ZvS aind 00 Q31HIG0 § SSY1D (AD) 3SVE ILYDIYOOY| L0STTTT 0€

00°000%S$ 0z 00°000%S 00°002$ YNOH 0z (IWo0Y¥8 dNXIDId HLIM) ¥3dIIMS 133¥1S| 0T9'€CTT 6C

00°00L'T$ oz 00°00L'T$ 00°58$ arnd [o14 TSSV1D (AD) ONIDVAYNS 3LYOIYOOY| L0S8TTT 8

00°000'6$ 8T 00°000'6$ 00°005$ 1savoy 8T NOILV¥Vd34d 3aV¥08NS| 615ZTTT x4

00°009v2$ 0502 00°009vC$ 00°ZTS aand 0S0C (d) VIYILVIN SNONINNLIG 31dND0LS ANV 1INVH| £09'90TT 9t

00°000'S 00 00°000'ZS 00'S$ aand 00% (d) (AD) LNIWYINVEINI NOWINOD| £05°90TC 14

00°000'7$ 002 00°000'7$ 000Z$ aind 00z (AD) 31¥93Y9OV ONIZIIGVLS| £05'90TT [Z4

00°000°€$ 002 00°000°€$ 00°STS aind 00z (A3) 3av¥98NS - NOILYAVIX3| £0S'90TT [34

00°000'T9Z$ |00SEY 00°000'T9Z$ 009$ arnd 005'€y (1) (d) ANOd ANV TINNVHD - NOILVAVIX3| £0S'90TT 44
00°009'67'$ 00TE 00°009°6v$ 00°9T$ arnd 00T‘E (1) (d) (A3) NOWINOD - NOILYAVOX3| £05°90TT 1T

00°008'9$ 089 00°008°9S 00°0TS aAos 089 1ININFAVC FL1IYINOD IAONIY| ¥0S 0T 0z

00°0Z€'€$ 0€8 00°0Z€E€S 00%$ aA DS ] LIN3I3IAVd SNONIAINLIE IAONIY| ¥0S 70TZ 61

00°009°€$ 006 00°009°€$ 00'7$ 14NN 006 ¥3LLNS ANV 9¥ND IAONIY| €05 70TT 81T

00°0S6'TS 06€ 00°0S6'TS 00°'S$ 14NN 06€ (HLd3a 11N4) LNINIAV ILIYINOD ONIMYS| €05 +0TT A

00°0SL'T$ 00TT 00°0SL'T$ 0s°Z$ 14NN 00T'T (H1d3a 11N4) INIW3IAVYC L8 ONIMYS| €0S¥0TT 9T

00°000°€$ 009 00°000°€$ 00°s$ 14NN 009 3ON34 IAOW3IY| €0S+0TT ST

00°0v7S 41 00°0vZ$ 00°02$ 14NN 4 SY3IM3S 3dId IAONIY| €0S¥0TT vT
00°008% T 00°008$ 00°008% HOV3 1 X08 8 INTVA 3LVD IAON3IY| 205 70T €1
00°05$ 1 00°05$ 00°05$ HOV3 1 NOIS IAONIY| Z0S¥0TT 4

00°0ST$ € 00°0ST$ 00°05$ HOV3 € NOIS 3IDVATVS| 20S+0TT 1

000001 [T 00°000'T$ 00°000'T$ HOV3 1 NISVE HOLVD IDVATVS| Z0S+0TT ot
00°00%$ 1 00°00%$ 00°00%$ HOV3 1 AT8INISSY ONILSYD IAOWIY| 20S+0TT 6
00°00T$ 1 00°00TS 00°00T$ HOV3 1 140ddNS 8 XO8 1IVIN IAONIY| Z0S¥0TT 8

00°000°07'$ 1 00°000°07$ 00°000°07'$ NS dINNT 1 TVAOW3Y ONIATINgG| TOS€0TT L

00°S€9'TS 060T 00°S€9'TS 0S'T$ 14NN 060°T TVAOW3IY ONDIYVIA LNINIAV| €05°20TT 9

00°005'T$ ST0 00°005'T$ 00°000'9% 39V ST0 ONIg8NY¥d| S0S'TOTT S

00°000'T$ S0 00°000'7$ 00°000'8% 39V ST0 ONI¥VITD| S0S°TOTT 2

00°009'C$ €1 00°009°7$ 00°002$ HOV3 €1 SNIg8NY¥o| z0S'T0TT €

00°005'9% €1 00°005'9% 00°005$ HOV3 €1 ONI¥VITD| Z0S°TOTT 4

00°000'8T$  |0Z'0 0000T'8$ 600 00°00%'€¢$ (920 00°005°07'$ Sv'0 00°000°06$ 00°000°06$ NS dINNT 1 NOILVZIISOW| T0STZ0T 1

INNOWY  ALIINVAD INNOWY  ALILNVND  INNOWY  ALILNVND INNONYV ALILNYND LNNOWY 301dd LINN MRS

vioLl Q31VNILSI TVLOL

NIVINY3LYM YIM3IS AYVLINVS YIM3S INYOLS AVMavoy ALVINILLS S, 433INIONT

€202/S1/T 21eq 66¢9¢T'T40 "ON LO3r0Y¥d INg
NIA ‘AISINIVY 40 ALID

C0-8T "ON 123r0¥d ALID

SININIAOYINT AISNVY OT-AH

I NOILdO ANOd TVYNOID3Y - ILVNILST S,43INIONT



¢ joz abeg 2] “YUSYY g Uolog Wd 9% €202/ 1T
ojewns3 sooubuz

00'005'T$ 0ST 00'005'T$ 00'0T$ aNNod 0sT T92-€€ JUNIXIN Q33S| 805'SLST 18

00'05£$ oLy 00'05£7$ 00'5$ aNnod oLy TET-S¢ JUNIXIN Q33S| 805'SLST 08

00'059% 0€T 00'059% 00'5$ aNnod 0€T T2T-S¢ JUNIXIN Q33S| 805°'SLST 6L

00°00v'T$ 8T 00°00v'T$ 00'005$ Ee] 8T ONIQ33s| S0S'SLST 8L

00'58€£°02$ 065€T 00'58£°02$ 0STS aA DS 065°€T 07 A4093LVD NOILNIAIYd NOISOHI A3T10¥| ¥0S'SLST 1L

00°00v'09% 01ST 00°00v'09% 00°0v$ aAm 01ST MOY¥YOS 110SdOL NOWINOD| £0S¥45T 9L

00'5€9°T$ 060T 00'5€9°T$ 0STS aNnod 060T € 3dAL ¥3ZNILY34| S0SWLST St

00'0052$ 000T 00'0052$ 0SS 14NN 000T 43914 GOOM 3dAL D01 10¥INOD ININIGIS| £0SELST [22

00'0097$ 00€T 00'0097$ 00S 14NN 00€T SN 3dAL DN34 1TIS| £0S°€LST €L

00'008'T$ 9 00°008'T$ 00'00€$ HOV3 9 S10¥LNOD AN3 L4IATND| 20S'€5T [

00'009°€$ T 00'009°$ 00'002$ HoV3 8T NOILDILOYd LIINI NIVHQ NHOLS| 20S'€45C 7

00'0052$ T 00'0052$ 00'0052$ INNS dANT T 11X3 NOILDNYLSNOD 3ZIIavLS| T0S€LST oL

00000%$ |00 00008'TS  |600 00002's$  [9z0 00'000'6$ Sv0 00'000'02$ 00'000'02$ INNS dANT T JOYINOD DI44VdL| T09'€95C 69
00'005$ T 00'005$ 00'005$ HoV3 T 140ddNS 8 X08 1IVIN| 209°0¥ST 89

00'008$ T 00'008$ 00°008$ HOV3 T IVID3dS-3SON NVIGIN FLI9DNOD| 209°TEST 19

00700V VTS 08T 0000V VTS 00'08$ aA DS 08T INIWIAV AVM3IAIYA FLIIONOD 8| ¥OSTEST 99

00°005°0T$ 0ST 00°005°0T$ 00'0£$ aA DS 0sT NVIG3N 3L39DINOD| ¥OSTEST 59

00'088°09% S08¢€ 00'088°09% 00'9T$ 14NN 508 8799 NOISIA ¥3LLND ANV 89N I1THINOD| €0STEST 9

00'0L$ 53 00'0L$ 0TS 14NN ss 2799 NOISIA ¥3LLND ANV 89N I1THINOD| €0STEST €9

00°00v'vES 00gY 00°00v'vES 00'8$ 1405 00€y MTVM 3LIUINOD .¥| ¥ISTeST 29

00005'€S  |L 00'005€$ 00'005$ HoV3 2 (€) JIOHNVIN Tv3S| 209'905C 19

00'009°T$ [4 00'009'T$ 00'008$ HoV3 [4 ONILSYD ONIY '8 INVYS LSNAV| 209°905C 09

00'000%2$  |ov 00°000'72$ 00'009% 14NN o 020v-87 S30 FYNLONYLS IDVNIVHA LONYISNOD| €05'905C 65

000002T$  |vT 00°000T$ 00'005$ 14NN [ (.€X,2) T 23dS NDISIA FYNIONYLS IDVNIVEA LONYLSNOD| £0590SC 8S

0000022 |09 00°000'22$ 00°05v$ 14NN 09 JIOHNVIN ¥3M3S AYVLINYS LONYLISNOD| £05905C 23

000007 |t 00°000%$ 00°000%$ HoV3 T (a39VATVS) NISVE HOLVD TIVLSNI| 209°905¢ 9

00'0050T$  |vT 00'005°0T$ 00'052$ HoV3 T (NISv8 HOLVD) ATENISSY ONILSVD| 205'905C ss

00057'sS  |L 00'052'S$ 00'052$ HoV3 2 (3T0HNVIN) ATSINISSY ONILSYD| 20S'905C [

00'088'62$  |06¥'C 00'088'62$ 007TS aNnod 06vC SONILLH NIVINYILVM| 809%0SC €S
00'050°2ST$ |SVLT 00'050'ZST$ | 00°06$ 14NN SvLT 2510 NOYI 3110NA NIVAYILYM ,ZT| €09%0ST s
00'sTTves  |ece 00'52C TS 00'5L$ 14NN €ce 2510 NOYI 3111DNA NIVWYILYM 8| €09'70ST 15
00'009's$ |08 00'009'S$ 00'0£$ 14NN 08 €510 NOYI 3111DNA NIVWYILYM 9| €09'70ST 0s
000009 |9 00'000'9€$ 00'000'9$ HoV3 9 INVYOAH| 209%0SZ 6
0000052 |S 00'000°52$ 00'000S$ HOV3 S X088 INIVA ILYD 2T 209'70ST 8t
0000008 |0T 00'000°0€$ 00'000€$ HoV3 o1 X088 INTVA 3LVD 8| 209'70ST I
00'008°€TS |9 00°008°€T$ 00°00€$ HoV3 9 X088 INTVA 3LVD .9 209'70ST o9
000007 |¢ 00°000%$ 00'000$ HoV3 z NIVIN ¥31VM ONILSIX3 OL 1DINNOD| 209+0SZ Sy
00'005$ T 00'005$ 00'005$ HoV3 T X08 IATVA 3LVD 1SNFAV| 209'v0SC %2

000002 ¢ 00°000$ 00°000'T$ HoV3 [4 ¥IM3S AYVLINVS ONILSIX3 OL LDINNOD| 209°€0SC v

000002  |0T 00°000$ 00°002$ HoV3 o1 9N1d 3did .8 ¢09'€05T w

INNOWY  ALIINVAD INNOWY  ALILINVND  INNOWY  ALILNVND INNONYV ALILNYND LNNOWY 301dd LINN AT S3LON ON 23dS “ON 3L

vioLl Q3LVINILSI TVLOL 1Ooaun

NIVINY3ILVM YIM3IS AYVLINVS YIM3S INYOLS AVMavoy ALVINILLS S, 433INIONT

£202/5T/T ©eq 66¢9¢T°Td0 "ON LD3r0yd IINg
NIA ‘AISINIVY 40 ALID

20-8T "ON L23r0¥d ALID

SININIAOYINT AISNVY OT-AH

I NOILdO ANOd TVYNOID3Y - ILVNILST S,43INIONT



“ou] “Yuspy g uolog
elewns3 sJseuibul

€ 4o ¢ abeg

Wd 9v¥ '€202/5L/T

V3S AINWIHD (€)

31V9IYOOV ONILYOJINI Y0438 TVINILYIN 3TdNIOLS F18VIIVAY 1TV ISN TIVHS YOLIVYLNOD "MN LIFYLS YIdSVI 66THT ‘SHYOM J118Nd :NOILYIOT I11dNI0LS (2)

ONIMIdAO0LS ANV ONIddIYLS 110SdOL SIANTONI (1)

05°06T°€8€$ 00'76€'€9T$ 00°S65VLYS 06'€68°0v85 OV'€L0'T98T$  :1SOD NOLLONYLSNOD QILVINILSA TV.LOL 'S3LON

05'5€8°vES 00'7S8'VTS 00'syT'ErS o06vrraLs 0v'6LZ'69T$  *ADNIDNILNOD NOLLINYLSNOD %0T

00°5S€'8VES 00°0vS'8YTS 00°0SY'TEVS 006VrYILS 00'76L'T69°T$  “IVLOL NOILONYLNOD QILVINILLSI
00°60€S Sr'ST 00°60€$ 00023 1405 Sr'ST dNOD ITINIA 39VSSIN ININIAVA| 8TSZ85C 98
00°0£9T$ €8 00°0£9T$ 00Z$ 14N = dNOD ITINA NI aMOS 318N0A .| £05°285T 8
00°0E5TS 06 00°0E5TS 0021 14N 06 dNOD ITINA NI NOS ,bZ| £05Z85C v8
00°0VTS ovt 00°0VTS 0TS 14N ovT dINOD 1IN INIT A0S .¥| £05285C €8
00°00L7T$ 0086 00°00L7T$ 05°TS aNNod 0086 XI41VIN 43814 G3ANOS DINVHAAH| 805'SZ5C 28

INNONV

ALILNYND W10l

ALILNYND ALILNYND 301dd LINN

ALILNYND

INNONV INNONV INNONV INNONYV

NIVINY3ILVM YIM3IS AYVLINVS YIM3S INYOLS AVMavoy

ALILNVND
Q3LVINILSI TVLOL

‘ON J3dS

10aQun ON W3ll

ALVINILLS S, 433INIONT

£20T/S1/T 21eq

66¢9CT°TH0 'ON 103r0ydd INg
NIA ‘AISINIVY 40 ALID

20-8T "ON L23r0¥d ALID
SININIAOYINT AISNVY OT-AH

I NOILdO ANOd TVYNOID3Y - ILVNILST S,43INIONT




| Jo | ebed

20°LY9'TLETS
Ov'€£0°298°T$

T9'€ELS'0TSS

:1S0J NOILONYLSNOD '8 ALYIdOYd 3ILVIAILSI TVIOL

:1S0J NOILONYLSNOD ILVINILSI TVLOL

“IVLOL NOILISINDIV AL¥IdOY¥d ILVINILST

'ou| ‘Jus\ B uoyog Nd 9¥¥ ‘€202/SL/Ie
NOILSINDJV dOYd

80'619S 80'€S 140S 0'T0C NHOTM 331SNYL INVIN3T - MN 3AV HLZPT 0S08| 8000-11-SC-C€E-6T 9
7€'852'89$ 80'€S$ 1408 0099 ¥°000S 7’10591 J71°ASd - MN QA8 ONOYLSINYY 9T8YT| €T00-TT-SC-ZE-6C S
8 V6TETS 80'€S 1408 T'6SLT L'¥095 6°0LVT J11°aSd - € 101 ‘T%2019| TTO0-TTI-ST-C€-6T 14
07'SLI'ETS 80'€S$ 1408 8'8SLT 8'819S 0°08ST J11°aSd - 2 101 ‘T %0019| 0T00-TT-ST-Z€-6T €
STOTT'ETS 80'€S 1408 €'T6Cl €'6TET 6159'T NOILVIDOSSY JILITHLY AFSINVYE VIONV - MN LS 134434 2¢9¥T| ST00-1-ST-CE-6C [4
00'0T9'TOVS 86'v$ 1408 T6TL08 HOITVHD ¥313d - MN 3AV HL19%T 00T8| ZTOO-¥1-S¢-CE-6C T

QILVIVA M/¥

nsa
OL M/d NOY¥4
[CENR-EN [0}

Mm/y
01 N3a INOY¥4 Nn'3a MaN M/d4 MIN HYINMO/SSIHAAY ALYIdOYUd al1304vd 1304vd

Q3L¥3IANOD

NN ‘AISINVY 40 ALID
C0-8T "ON 1203r0¥d ALID
SIN3INIAOYAINI AFSINVYH OT-AH

I NOILdO ANOd TYNOID3Y - NOILISINDIV ALYIdOYHd




€ o | abed “ou| U @ uojiog Wd St ‘€202/SLe
elewys3 s soubUT

00'068'86$  |864T 00'068'86$ 00'55$ 14NA 86T ¥IM3S 3did OAd .8 €05°€05Z | OF

0005208 |s2L 0005205 00'0£$ 14NA szL A SSV1D 900€ NOISIA ¥IM3S 3dId DY ,8T| €0S°€0SC | 6€

00'095'€2$  |08€E 00'095°€2$ 0029% 14NA 08¢g A SSV1D 900€ NOISIA ¥IM3S 3dId D8 ,.ST| €0S°€0SC | 8E

00'005'9T$  |00€ 00'0059T$ 00'55$ Hov3 00¢€ A SSV1D 900€ NOISIA ¥3IM3S 3dId D8 ,.ZT| €0S°€0SC | LE

0000v'T$  |C 00°00v'T$ 00'00£$ Hov3 z NOYdV 3did ,8T 404 QYVNO HSVYL| 209°T0SZ | 9€

00000 |¢ 00'000°€$ 00'005°T$ Hov3 z NOYdV 3did 0¥ ,8T| C0S'T0SZ | S€

00°005ZvT$  |00ST 00'005TVTS | 00°S6$ NOL 00T (5°€) XIN 354N0D ONIYVIM NON §ZT dS 3dAL| 60S09€Z | vE

00°000'72T$  |02ZT 00'000'7¢T$ | 00°00T$ NOL 07z'T (5°€) XIN 354N0D ONIYVIM §'6 dS 3dAL| 605°09€C | €€

00009'T$ |0z 00'009°T$ 00'08$ QA DS 0z (A\VM3AINQ) WWID3dS HOLVd SNONINNLIS| v09°TEce |z

00'SLE'8TS  |0SEL 00'SLE'8TS 052$ QA DS 0S€'Z (.OT) NOILVNVTD3d H1d3a TINd| ¥05'STee | 1€

00°008'Z€$  |050C 00°008°Z€$ 009T$ aAm 050 T1Id¥D0LS WOY4 (AD) 3Svd 31vDIW09V| £09°TTZZ | OF

0000762 |00L 00°00v'62$ 00Zv$ aAm 00Z Q3HION § SSV1D (AD) 35vd A1vOIWO9V| £05TTZe | 6C

00000%$ |0z 00°0007$ 00'002$ ¥NOH 0z (IW00¥8 dNYDId HLIM) ¥3d3IMS 13341S| 0T9°€CTE | 8C

0000£T$ |0z 00'00£°T$ 00'58$ aAm 0z Z'SSV1D (AD) ONIDVAYNS ILVOIUODV| L0S'8TTZ | LT

00'005°0T$ |01 00'005°0T$ 00'005$ 15 avoy 14 NOILV¥Vd3dd 3av¥98ns| 616CTTZ | 9¢

00'009%2$  |050C 0000973 00Z1$ aAm 050 (d) IVI¥ILVIN SNONIWNLIE T1IdXI0LS ANV 1NVH| £09'90TZ | S¢

00'0057$  |00S 00'0052$ 00'5$ aAm 005 (d) (AD) INIWINVEINT NOWWOD| £05'90TZ | 12

00'000%$ |00z 00'0007$ 00'02$ aAm 00z (AD) 31vD3¥90V ONIZIIgVIS| L05'90TZ | €

00'000'€$ |00z 00'000°€$ 00'5T$ aAm 00z (A3) 30v¥98NS - NOILVAVIX3| L05'90TZ | 2

00°0027L$  |00€S 00°002vL$ 00%T$ aAm 00£’S G0 GNOd ANV T3NNVHD - NOILVAVOX3| £05°90TZ | 1

00'0227L$  |ovOv 00°022°TL$ 008T$ aAm ov0y G0 (A3) NOWWOD - NOILVAVIX3| £0§'90TZ | 0

0000895 |089 00'0089$ 000T$ QA DS 089 ININIAVA 31THINOD IAOWIY| vOSVOTZ | 6T

00'0zE'€S  |ogs 00°02€'E$ 00v$ QA DS 0£8 INIW3AVd SNONIWNLIE IANONTY| v0SV0TZ | 8T

00'009'€$  |006 00'009°€$ 00v$ 4NN 006 ¥3LLND ANV 88N IAOWTY| €0SV0TZ | LT

00'056'T$  |06€ 00'056'T$ 00'5$ NN 06¢€ (HLd3a TIN4) INIW3AVd JL39DNOD ONIMVS| €0S'70TZ | 9T

000527$  |00TT 00'052°T$ 052$ 4NN 0017 (HLd3a TIN4) INIW3AVd 1 ONIMVS| €0540TZ | ST

00'000'€$ |09 00'000°€$ 00'5$ NN 009 ION34 INONIY| €05+0TC | T

00°0vZ$ (43 00°0vZ$ 0002$ 4NN 43 SYIM3S 3did IAONTY| €05 +0TZ | €T

00°008$ T 00'008$ 00'008$ HOV3 T X08 '8 IAIVA 3LVD IAOW3Y| C0S¥0TZ | CT

00'05% T 00'05$ 00'05$ HOV3 T NOIS IAOW3Y| C0S¥0TZ | TT

00'05T$ € 00'05T$ 00'05$ HOV3 € NOIS 3DVAWVS| 205%0TZ | OT

00000T$ [T 00'000T$ 00'000T$ HOV3 T NISVE HDLVD 3OVATVS| 205 ¥0TC 6

00°00v$ T 00°00v$ 00°00v$ HOV3 T A18IN3SSY ONILSYD IAONIY| Z0S70TT B

00°00T$ T 00°00T$ 00'00T$ HOV3 T 140ddNS 8 XO8 TIVIA IAOINTY| 205 v0TT 7

00'S€9°T$  |060T 00'5€9°T$ 05TS 4NN 060'T TYAONTY ONDIVIA LNIWIAVd| €0520TC 9

00'005'T$  |SC0 00'005°T$ 00'000'9$ 30V ST0 ONIggNY9| S05T0TZ 5

000007 |SC0 00'000$ 00'000'8$ ETR17 ST0 ONIYV3ITD| 505°T0TC v

0000978 |€T 00'009°C$ 00'002$ HOV3 €1 ONIggNy9| z0sT0TZ €

000059 |€T 00'0059$ 00'005$ HOV3 €1 ONINV3ITD| 205 T0TT z

00'000'0$  |S20 0000228 |600 00'008'ZT$  |9T°0 00°000'0v$ |00 00°000'08$ 00000085 | NS dNINT T NOILVZII90W| T0ST20Z T
INNOWY  ALIINVND INNOWY  ALIINVNO INNOWY  ALLINYND  INNOWY PDINALIND LIND a pow,__p_h,_m,“ﬂwpo mw_ouwh_m "ON NaLI

NIVINYILYM ¥IMIS AYVLINYS ¥IM3S INHOLS AVMavoy ILVIAILLSA S, 433NION

€202/1/e 100 662921 T40 "ON 1D310¥d INg

NIA ‘AISINVY 40 ALID
20-8T "ON 123r0¥d ALID
SINIWIAOYUCIANI AISINVYH OT-AH

Z NOILdO ANOd AVMAVOY - 3LVINILST S,43INIONT



€ Jo z abed “ou| U @ uojiog Wd St ‘€202/SLe
elewys3 s soubUT

00°00€$ o€ 00°00€$ 00°0T$ AaNNOd 0€ T9C-€€ IYNLXIN Q33S| 80S'SLST 18
00'059°T$ 0ge 00'0S9°T$ 00'S$ aNNOd 0ge TET-ST IYNLXIN Q33S| 80S'SLST 08
00°00S$ 00T 00°005$ 00'S$ annod 00T TCT-ST 3YNLXIN Q33S| 80S'SLST 6L
00°000'T$ 0¢ 00°000°T$ 00°005$ ENo) 0c ONIQ33S| S0S5'SLST 8L
00°5007$ 0£9T 00'500'v$ 0S'T$ aA DS 0L9'C 0Z A40931VI NOILNIAIYd NOISOY3 a3110Y| ¥0S°SLST LL
00'002°SS$  |0SET 00°002°SSS 00°0%$ aAnd 08€'T MOYH04 T10SdOL NOWIWOD| L0S'vLST 9L
00'S60°'T$ 0€L 00'S60°TS$ 0S'T$ annod 0€L € 3dAL ¥3ZNMILY34| SOSvLST SL
00°005C$ 000T 00°005°7$ 05'$ 14NN 000'T 43914 AOOM 3dAL 507 10YLNOD ININIAIS| €E0SELST 1ZA
00°009°C$ 00€T 00°009°7$ 00'$ 14NN 00€'T SIA 3dAL “3ON34 L1IS| €05°€LST €L
00°008°T$ 9 00°008°TS$ 00°00€$ HOV3 9 ST0YLINOD AN3 LY3IATIND| TOS'ELST [44
00°009°€$ 8T 00°009°€$ 00°002$ HOV3 8T NOILD310¥dd L3INI NIVYQ INYOLS| 20S€ELST TL
00°005C$ T 00°005°C$ 00°005°7$ AINS dIANT T 1IX3 NOILONYLSNOD A3zZ1NIgvLS| T0S'€LST 0oL
00°000°S$ SC0 00°008°T$ 600 00°002°€$ 9T'0 00'0000T$ [0S0 00°000°0Z$ 00000°0ZS | NS dINNT T TOYLINOD JI44VdL| T09'€95C 69
00°00S$ T 00°005$ 00°005$ HOV3 T 140ddNs 8 X0d 1IVIN| 209°07ST 89
00'00S2T$ | 00°00S°CTS 00°005°C$ HOV3 S dNVY NVI¥1S30d3d 3139ION0D 9 LONYLSNOD| 209°'TEST L9
00°008$ T 00°008$ 00'008$ HOV3 T VI123dS-3SON NVIA3IN 3134ONOD| 209°'TEST 99
00°007'¥T$  |08T 00°00%‘vTS 00°08$ aA DS 08T INIWIAVd AVM3IAIYA 31IYONOD 8| YOS TEST S9
00'00S°0T$  |0ST 00°005°0TS 00°0L$ aA DS 0sT NVIG3IN 3134INOD| ¥0S'TEST 9
00'009°69$  |0SEY 00°009°69$ 009T$ 14NN 0SE'Y 8798 NOIS3A Y3 LLND ANV 949N 313YINOD| €0S'TEST €9
000£LS ) 00°0LL$ 00'¥T$ 14NN SS 799 NOISIA ¥3.LLND ANV 94N 3134ONOD| €0S'TEST 29
00'007'7ES  |00EY 00°00%‘vES 00'8$ 1408 00€'y MVM 3L3YINOD 7| VTS TLST 19
00°00S°€$ L 00°005°€$ 00'005$ HOV3 L (€) FTOHNVIA TV3S| 209°90SC 09
00°009°T$ 4 00°009°T$ 00°008$ HOV3 4 ONILSYD ONIY 8 INVYHS LSNIAY| 209°905¢ 6S
00°009°£Z$  |00'9% 00009°£LTS 00°009$ 14NN 00°9% 020%-8% S3A IYNLONYLS IDVNIVYA LONYLSNOD| €05'905C 89
00°000°8T$  |00'9€ 00°000°8TS 00°005$ 14NN 009¢ (\€X,2) T 23dS NOISIA IUNLONYLS IDVNIVYA LONYLSNOD| €05°905C LS
00'6€L°9CS  |TV'6S 00'6€L9CS 00°0S¥$ 14NN w'es FTOHNVIN 4IM3S AYVLINYS LONYLSNOD| €05'905C 9s
00°0007$ T 00°000'v$ 00°000'v$ HOV3 T (@39VATIVS) NISVE HOLVYD TIVLSNI| 209°905C SS
00'00S0T$ VT 00°005°0TS 00'0S.$ HOV3 i (NISY8 HOLVD) A18IN3SSY ONILSYD| Z05'905C %)
00052°S$ L 00'052'S$ 00'0SL$ HOV3 L (3TOHNVIA) AT8IN3SSY ONILSYD| 20S'90SC €S
00°09T°Z€ES (089 00°09T°Z€S 00°7T$ annod 089°C SONILLIA NIVINYILVM | 809'705C [4%)
00°0S2'Z8TS |S20C 00°0S2°Z8TS 00°06$ 14NN S20'C S 12 NO¥I 31110NA NIVINY3LYM ,ZT| €09'70SC 18
00'STT'vCS  |€CE 00'S2TvTS 00°SL$ 14NN €ce S 12 NO¥I 31110NA NIVINY3LYM 8| €09'105C 0s
00°00£9$ 06 00°00€°9$ 00°0L$ 14NN 06 €510 NOYI 31110NA NIVINY3ILYM 9| €09'05C 67
000002v$  |L 00°0002¥S 00°000°9$ HOV3 L ANVYAAH| 209°70SC k14
00'000's7$  |S 00°000°5ZS 00°000°S$ HOV3 S X089 8 INIVA 3LVD ,CT| 209°70ST Ly
00°000°0€$  |0OT 00°000°0€S 00°000°€$ HOV3 [0 X089 8 INIVA 31V9D 8| 209°¥0SC El4
00'00T°9T$ | 00°00T°9TS 00°00€°Z$ HOV3 L X089 8 INIVA 31V9 9| 209°¥0ST Sy
00°0007$ 4 00°000'%$ 00°000'7$ HOV3 4 NIVIA 43LVM SNILSIX3 OL 1DINNOD| 209°70ST 124
0000S$ T 00°005$ 00°005$ HOV3 T X089 IATIVA 3LVD LSNIAV| ¢09'v0ST €
00°0007$ 4 00°000'Z$ 00°000°T$ HOV3 4 YIM3S AVLINVS ONILSIX3 OL LOINNOD| 209°€0ST w
00°0007$ 0T 00°000'7$ 00°002$ HOV3 0ot 9N1d 3dId 8| ¢09'€0ST 114
ANNOWY  ALILNVAD INNOWY  ALILNVND  INNOWYVY  ALLLNVN INNOWY  ALILNVN ._._.,_G._..”uo_\.,__.< 301dd LINN 1lINN Qu._.O.__M,__.__.._—”_mMﬂw._.o Mun”_ou:m_n_w ‘ON WaLl
NIVINHILYM YIM3IS AYVLINVS YIM3S NHOLS Avmavoy 3LVINILST S, ¥IINIONT
£202/1/2 :2%eQ 66C9CT'TH0 'ON 123r0odd INg

NIA ‘AISINVY 40 ALID
20-8T "ON 123r0¥d ALID
SINIWIAOYUCIANI AISINVYH OT-AH

Z NOILdO ANOd AVMAVOY - 3LVINILST S,43INIONT



€ 4o ¢ abed “ou] US| g uoliog Wd S¥' '€202/51/e
slewns3 s osuBuT

IV3S AINWIHD - (€)
31V93IYDOV ONILYOINI Y0438 TVINILYIN FNdNIOLS F1GVIVAY TIV 35N TIVHS YOLOVYLNOD "MN LITYLS ¥IdSVI 66THT ‘SHYOM JI18Nd :NOILYIOT FNdNI0LS  (2)
SNIMIdYDOLS ANV ONIddIYLS 110SdOL SIANONI - (1)

:S3LON
05'819'9Zv$ 06'9TT'Z9T$ 00'598'T£2$ 06'0EE'TL8$ OETEETELTS  :1SOD NOILINYLSNOD Q3LVINILSI TV.OL
05'€8L'8ES 06'LEL'YTS 00'STL'YTS 06'TTZ'6LS OE'8YY'LSTS  :ADNIONILNOD NOILINYLSNOD %0T
00°S€8°8ES 00'6LE'LYTS 00°0ST'LYZ$ 00°6TT°Z6L$ 00'€8Y'VZS'TS  :1VLOL NOILONYLNOD GILVINLLSI
00'60€$ Sp'ST 00'60€$ 00'02$ 140s SrST dINOD ILTNIN 39YSSIN INIWIAV] 8TS'Z8SZ | 98
000/9T$  |s€8 00'0£9°TS 00'T$ NN S8 dINOD ILINIA NI MOS 318N0d 7| 05285 | S8
000€STS |06 00'0ESTS 00'ZTS NN 06 dINOD 1IN N A0S be| 05285 | 8
00'0vTS ovT 00'0vT$ 00'T$ NN ovT dINOD ILININ NI ANOS Jb| €05285C | €8
00'0050TS  |000L 00'005°0T$ 05T$ aNnod 0002 XI4LVIN ¥3813 G3ANOS DINVYAAH| 80S'SLSZ | €8
INNOWY ALLLNVND "ONJ3dS .
INNOWY  ALINVAD INNOWY  ALINVAD INNOWY ALUNVAD INMOWV ALINVAD — “ DI LI qarvmisaior | SHON Loqupy ONWaLl
NIVIAYILYM ¥IM3IS AUVLINVS ¥IM3S NHOLS AVMavo¥ 31VINILST S,43INIONI
€W e 6679¢T T40 'ON 1D3f0¥d INg

NIA ‘AISINVY 40 ALID
20-8T "ON 123r0¥d ALID
SINIWIAOYUCIANI AISINVYH OT-AH

Z NOILdO ANOd AVMAVO0Y - 3LVINILST S,43INIONT



vL8LLLTBTS +1SOJ NOILONYLSNOD B AL¥3d0Odd A31VINILSI TV1OL

0E'TE6'TEL'TS :1S0J NOILONYLSNOD FLVIANILST TVLIOL

v Lv8‘S6$ “IV101 NOLLISINDJV ALY3IdOY¥d AILVINILSI

80'619% 80°€S 1408 0'T0C NHOM 331SNYL INVINIT - MN JAV HLZPT 0508| 8000-¥1-ST-CE-6C 14
7€°852'89$ 80°€S 1408 0°099 °000S ¥'7059T J71aSd - MN QA8 ONOYLSINYY 9T8YT| €T00-TT-ST-ZE-6C €
8 V6TETS 80°€S 1408 T'6SLT L'¥09S 6°0LVT 271 ‘HLMOYD TYNOILVYN - € LOT ‘T X2019| TT00-TT-ST-Z€-6C 4
07'SL9°€T$ 80°€S 1408 8'8SLT 8'8T9S 0°08ST 111°ASd - 7 1011 %0078| 0T00-TT-52-Z€-6C T

ANNOWY M/401nBa

3D1dd 1LINN Q3LVOVA M/Y N'3a MiN M/d M3IN YINM 3¥AAv AL¥3doydd ai132ydvd 132dvd
viol o 2 / )\ [o}-EN¢ENR-EV\\\[00] ® / e o o o

NN ‘AJSINVY 40 ALID
¢0-8T "ON 1233r0¥d ALID
SINIWIANOHYAINI AIJSIWVH OT-AH

Z NOILdO ANOd A¥YMAVOdY - NOILISINDIV ALYIdOYd AYYNIWITIYd



HY-10 Ramsey Improvements

Assessable Properties

City of Ramsey

February 2023
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SCALE FEET

BUNKER LAKE BLVD

PID: 29-32-25-11-0010

PID: 29-32-25-11-0009

14650

14622

H:\RAMS\OR1126299\CAD\C3D\FIGR-126299 ASSESSABLE PROP.dwg 2/15/2023 4:49:21 PM

FERRET STREET

14816

PID: 29-32-25-11-0011

PID:
29-32-25-11-0007

147TH AVENUE

8050

8049

146TH AVENUE

14700

ARMSTRONG BLVD

8020

8019
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APPENDIX C

Ground Penetrating Radar (GPR) Results

Feasibility Report Update
HY-10 Ramsey Improvements
City of Ramsey Project No. 18-02



HY-10 Ramsey GPR Summary

Project Segment Pavement Aggregate Section
Street Segment Min | Max | Avg | Min | Max | Avg | Min | Avg | Location
Description ! : : : : ;
146™ Avenue | Ferret Street / CDS 20 0 61 | 34 | 43 105 | 68 | 86 i 106 ;206 castof
| | | | | | | Ferret Street.
380" west of 160’ east of
147" Avenue | Armstrong Blvd. / 1.9 © 45 +© 29 50 ¢ 119 & 7.6 7.5 ¢+ 105
! ! ! ! ! ! ' Ferret Street.
. Ferret Street : : : : : :
Ferret Street | CDS / 146™ Avenue 1.6 | 49 | 27 66 | 155 | 106 | 93 | 133 |20 northof
. | | . . . i 146™ Avenue
147" Avenue
Project Summary 1.6 61 1 29 43 & 155 + 97 7.5 + 12.6 160’ eastof
i Ferret Street.

Feasibility Report Update
HY-10 Ramsey Improvements
City of Ramsey Project No. 18-02
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APPENDIX D

Revised HY-10 Area Traffic Analysis Memorandum
Report of Geotechnical Evaluation

Feasibility Report Update
HY-10 Ramsey Improvements
City of Ramsey Project No. 18-02



MEMORANDUM

Date: November 17, 2022
To: City of Ramsey
From: Bryan Nemeth, P.E., PTOE

RE: HY-10 Traffic Analysis — Anoka Ramsey Athletic Association (ARAA)
City of Ramsey, MN
City Project No.: 18-02

Development Considerations

The HY-10 Area reviewed is bordered on the north by Bunker Lake Boulevard, on the south by TH 10, on
the east by Armstrong Boulevard, and on the west by the ARAA site. The proposed ARAA recreation
facility represents a new type of land use within this area.

A sports recreation facility has traffic peaking characteristics represented by the highest use starting in
the PM peak hour and on weekends, with a high inbound and outbound volume (55% in, 45% out). This
is a change from the employment district or light industrial land use which generates a higher outbound
in the PM (31% in, 69% out).

The proposed ARAA facility has an area of 175,500 square feet with a support building and future
expansion of 13,000 square feet. According to the ITE Trip Generation Manual (Multipurpose Recreation
Facility) the site would result in approximately 675 trips during the PM peak hour.

Based on the comparison of forecasts between what was previously calculated for the HY-10 area and
the currently proposed land use, there is anticipated to be no difference in trips during the AM peak, but
a significant difference in the PM peak.

Bunker Lake Boulevard Improvement Considerations

Roadway Section West of the Existing Median

For Bunker Lake Boulevard, the 3-lane section west of the median (just west of Armstrong Boulevard) is
still adequate, as the change in land use affects it minimally in the PM (approx. 25 trips), and even less in
the AM.

Right Turn Lanes

Bunker Lake Boulevard eastbound traffic entering any of the sites south of Bunker Lake Boulevard is low;
although, with the change in land use, there is a higher potential for use of an eastbound right turn lane
at Ferret Street. The need for a right turn lane was reviewed based on 734 through vehicles on
eastbound Bunker Lake Boulevard plus 20 vehicles turning right. The right turn lane was determined not
to be needed.



HY-10 Area Traffic Analysis
Date: November 17, 2022
Page: 2

For westbound traffic, the amount of traffic coming from the east and entering any of the sites on the
north was reviewed:

e For the first access west of Armstrong Boulevard, we estimated 400 employees, or 180 trips
entering in the AM. The right turn lane was determined to not be needed as westbound traffic is
relatively low (605 vehicles or less in the AM).

e Since the first access did not need a right turn lane, accesses further west wouldn’t need right
turn lanes either.

Left Turn Lane

For Ferret Street, just west of the existing median, the left turn volumes are estimated to be low in the
AM peak but much higher in the PM peak. The industrial traffic will come from both Hwy 10 and from
the north and east. Approximately 50% of the traffic entering the area will gain access at 147" Avenue.

The traffic to and from the ARAA recreational facility is projected to come from the residential areas of
the City. This indicates that the amount of traffic from Bunker Lake Boulevard is likely to be higher, 55%
at the Ferret Street and Bunker Lake Boulevard access:

e 25% from Armstrong Boulevard north of Bunker Lake Boulevard,

e 5% from the west on Bunker Lake Boulevard, and

e 25% from Bunker Lake Boulevard east of Armstrong Boulevard.

The remaining 45% of the traffic is projected to use 147" Avenue:

* 5% from Hwy 10,
* 5% from 147%™ east of Armstrong Boulevard,

20% from Armstrong Boulevard north of Bunker Lake Boulevard, and

15% from Bunker Lake Boulevard east of Armstrong Boulevard.

A left turn lane was found to be warranted in the AM based on the following:

e Roadway Speed = 40 mph,

e Advancing Volume = 823,

e Opposing Volume =493, and

e Left turn volume estimated to be 38.

A left turn lane was found to be warranted in the PM based on the following:

e Roadway Speed = 40 mph,

e Advancing Volume 826,

e Opposing Volume 754, and

e Left turn volume estimated to be 205.

Based on the above information, a westbound left is appropriate for the westbound Bunker Lake
Boulevard traffic at Ferret Street. With the low speeds and an urban setting, but significantly higher left
turn volume in the PM peak hour due to the recreational facility, a minimum length 210-foot, full-width
left turn lane would be appropriate. Tapers can be at either 10:1 or 15:1. There could be need for the
left turn lane to be longer based on other development changes that could occur along Ferret Street.
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Ferret Street and Bunker Lake Boulevard Intersection

Separate left and right turn lanes along northbound Ferret Street at Bunker Lake Boulevard are
recommended.

Recommended Studies

With the change in traffic volumes noted above, we recommend more comprehensive traffic analyses
being completed at the following locations:

*  Bunker Lake Boulevard /Armstrong Boulevard,
e Bunker Lake Boulevard /Ferret Street, and
e Armstrong Boulevard /147% Street.

The storage length needs at the signalized intersections in the area should be also evaluated as a part of
a future traffic analysis.

Other Considerations

The land use in this area, south of Bunker Lake Boulevard and adjacent to Ferret Street, is zoned “COR”
which allows a lot of flexibility. In our previous analysis, this area was considered light industrial, similar
land use east of Puma Street and south of Bunker Lake Boulevard. If the HY-10 Area evolves to more
commercial orientated uses with the addition of the ARAA Facility and other facilities such as the Big
Adventure Academy/Daycare and Anytime Fitness, additional analysis is warranted to understand the
impacts of a more intensive land use.
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Attn: Kevin Kielb, PE

RE: Geotechnical Exploration
West Armstrong Redevelopment Area
147th Avenue NW & Ferret Street NW, Ramsey, Minnesota
AET Report No. P-0004952

Dear Mr. Kielb:

American Engineering Testing, Inc. (AET) is pleased to present the results of our subsurface
exploration program and geotechnical engineering review for your West Armstrong
Redevelopment Area project in Ramsey, Minnesota. These services were performed according
to our proposal to you dated July 28, 2021.

We are submitting one electronic (.pdf) copy of the report to you.

Please contact me if you have any questions about the report. | can also be contacted for
arranging construction observation and testing services.

Sincerely,
American Engineering Testing, Inc.

oA

Robert J. Olson, PE (MN)
Branch Manager
rolson@teamAET.com
Office: (651) 659-1316
Mobile: (763) 742-8651

5548 Barthel Industrial Drive NE, Suite 500 | Albertville, MN 55301
Phone (651) 659-9001 | (800) 972-6364 | Fax (651) 659-1379 | teamAET.com | AA/EEO
This document shall not be reproduced, except in full, without written approval from American Engineering Testing, Inc.
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1.0 INTRODUCTION

The city of Ramsey (City) is proposing to perform street and utility improvements in the West
Armstrong Redevelopment Area in Ramsey, Minnesota. To assist planning and design, you
have authorized American Engineering Testing, Inc. (AET) to conduct a subsurface exploration
program at the site, conduct soil laboratory testing, and perform a geotechnical engineering
review for the project. This report presents the results of the above services, and provides our
engineering recommendations based on this data.

2.0 SCOPE OF SERVICES

AET's services were performed according to our proposal to you dated July 28, 2021, which you
authorized on December 20, 2021. The authorized scope consists of the following.

e Dirilling 3 standard penetration test borings to a depth of 14% feet each.

e Performing soil laboratory testing.

e Performing a geotechnical engineering review based on the data and preparing this
report.

These services are intended for geotechnical purposes only. The scope is not intended to
explore for the presence or extent of environmental contamination in the soil or groundwater.

3.0 PROJECT INFORMATION

We understand the City is planning to reconstruct 147" Avenue NW, 146" Avenue NW, and
Farret Street NW and extend Farret Street NW to the north. These improvements are located
west of Armstrong Boulevard NW and south of Bunker Lake Boulevard. We understand that the
project will involve reconstructing or constructing a bituminous roadway with public utilities
(sewer and watermain).

The above stated information represents our understanding of the proposed construction. This
information is an integral part of our engineering review. It is important that you contact us if
there are changes from that described so that we can evaluate whether modifications to our
recommendations are appropriate.
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4.0 SUBSURFACE EXPLORATION AND TESTING

4.1 Field Exploration Program

The subsurface exploration program conducted for the project consisted of 3 standard
penetration test borings. The number of borings, boring locations, and boring depths were
determined by Bolton & Menk. The logs of the borings and details of the methods used appear
in Appendix A. The logs contain information concerning soil layering, soil classification, geologic
origins, and moisture condition. A density description or consistency is also noted for the natural
soils, which is based on the standard penetration resistance (N-value).

The boring locations are shown on Figure 1 in Appendix A. The borings were located in the field
by AET personnel by taping from nearby site features. Surface elevations were approximated
based on the web application MnTOPO.

4.2 Laboratory Testing

The laboratory test program included water content testing and percent passing the #200 sieve
tests. The test results appear in Appendix A on the individual boring logs adjacent to the samples
upon which they were performed.

5.0 SITE CONDITIONS

5.1 Surface Observations

The bituminous roadway surface is in poor condition. The roadway has no curb or gravel
shoulder; the shoulder area consists of grass with commercial/industrial businesses beyond the
shoulder. The elevation of the roadway slopes downward from south to north with elevations
from 874.8 to 869.3 feet at the boring locations. Driveways for the businesses connect to the
roadway.

5.2 Subsurface Soils/Geology
The site geology consists of fill or topsoil overlying naturally deposited alluvial soils.

5.2.1 Bituminous Pavement/Fill

Bituminous pavement overlying fill or possible fill was encountered at the surface of Borings SB-
2 and SB-3. The surface consisted of 2% to 2% inches of bituminous pavement with
approximately 8 inches of apparent gravel base. Beneath the aggregate base, silty sand and
sand with silt layers encountered to depths of approximately 2 to 4 feet beneath existing grade.
The sands with silt from 2 to 4 feet below grade were classified as “Coarse Alluvium or Fill” as
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we were unable to determine the geologic origin from the recovered samples. We could not
determine the geological origin based on the recovered samples. The fill and possible fill soils
were frozen at the time of exploration. The fill is moderately slow draining and is judged to have
moderate frost susceptibility.

5.2.2 Topsoil

Topsoil was encountered at the surface of Boring SB-1. The topsoil extended to a depth of about
1 foot beneath existing grade. The topsoil consists primarily of silty sand. These soils were
mostly frozen to a depth of 1 foot. These soils are slow draining and highly susceptible to freeze-
thaw movements. Due to the presence of vegetation, we judge these soils to be moderately
compressible under structural loads.

5.2.3 Coarse Alluvium

Coarse alluvial sands exist beneath the topsoil, fill, or possible fill at all of the soil borings to the
termination depths of the borings. The coarse alluvial soils consist of sands with silt and sands
containing variable amounts of gravel, and could include cobbles and/or boulders. These alluvial
soils range from very loose to medium dense and are judged to have moderate to moderately
high strength and moderate to low compressibility under the anticipated structural loads. The
sands and sands with silt are fast draining and are judged to have low susceptibility to freeze-
thaw movements.

5.3 Groundwater

We encountered groundwater while drilling at Boring SB-1 at a depth of 10 feet which equated
to an approximate elevation of 859.3 feet. As the borings terminated in free draining sands, we
judge the measured water level to be reflective of the hydrostatic groundwater level conditions
at that point in time.

Groundwater was not measured in Borings SB-2 and SB-3. Due to the borings terminating in
free draining sands with silt and sands at depths/elevations near where the groundwater level
was measured at Boring SB-1, we judge the water level to be below the depth explored at these
boreholes at the time of exploration.

Groundwater levels fluctuate due to varying seasonal and annual rainfall and snow melt
amounts, as well as other factors. The Minneapolis metro area has been in a low precipitation
pattern for the last 2 years and the presently observed ground water levels may be lower than
normal.
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6.0 RECOMMENDATIONS

6.1 Definitions

The italicized words used in this section have specific definitions. These definitions are
presented on the attached Standard Sheet entitled “Definitions Relating to Pavement
Construction” or in ASTM Standards or MnDOT references.

6.2 Approach Discussion

We recommend that at a minimum the upper foot of fill be removed from beneath the proposed
roadway extension and removal of the existing bituminous and aggregate base in the
reconstruction portion of the project. Additional topsoil or fill may need to be removed based on
the organic content of the soils or if soft or loose soils are encountered. We recommend these
soils be evaluated by AET geotechnical personnel before new fill is placed. A subgrade R-value
of 50 can be assumed for the anticipated subgrade.

6.3 Subgrade Preparation

To prepare the area for new roadway embankment placement, we recommend removing all
existing pavement, aggregate base, and topsoil from below the roadway area. The excavation
would need to include lateral oversizing to accommodate the lateral loads imposed.

The soils exposed in the subgrade excavations are likely to consist of silty sands, sands with
silt, and sands. We recommend these soils be evaluated by AET geotechnical personnel before
new fill is placed. If soft or unstable soils are observed, then correction should be performed as
needed by subcutting and replacing the inferior soils; or by scarification, drying, and re-
compaction.

Following excavation of inferior soils, new engineered fill can be placed as needed to re-attain
subgrade elevation. Suitable Grading Material can be used as general embankment fill; except
that where fill is placed over wet, unstable ground conditions or in standing water, cleaner
granular soils should be used.

The fill should be placed per the requirements of MNDOT Specification 2106.3G.1 (Specified
Density Method). This specification requires soils placed within the critical subgrade zone be
compacted to a minimum of 100% of the standard maximum dry unit weight defined in ASTM:
D698 (Standard Proctor test), at a water content 65% to 102% of the standard optimum water
content. This water content requirement does not apply to the sand subbase zone. A reduced
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minimum compaction level of 95% of the standard maximum dry unit weight can be used below
the critical subgrade zone.

6.4 Design R-Value

Based on the subgrade preparation recommendations presented herein, the pavement section
(bituminous and aggregate base layers) can be designed based on an R-value of 50.

6.5 Utilities

Based on the conditions encountered at the boring locations, we judge the inorganic soils to be
suitable to provide adequate support for utility construction. If silty soils are present at the trench
bottom, a 4-inch thick Granular Bedding (MnDOT Specification 3149.F) layer should be placed
beneath the pipe to improve support uniformity. We also recommend the removal of any
cobbles/boulders in the trench bottoms prior to utility installation. This will reduce the potential
for the development of point loads on the pipe that would not be accounted for in the pipe design.

Please refer to the attached standard sheet entitled “Utility Excavation Backfilling” and
“Bedding/Foundation Support of Buried Pipe” for additional details regarding utility bedding and
utility backfilling.

6.5.1 Trench Backfill

The excavated non-organic soils can be used as backfill for the new utility trenches. Excavated
organic soils should not be used as backfill below the roadway. Review of our borings indicates
that the trench backfill will primarily consist of sands with silt and sands. These types of soils
are generally not considered corrosive. We recommend that bedding be placed uniformly
around the pipe to avoid having dissimilar materials touch the pipe that could set up corrosion
cells. In our opinion, all metallic utilities should be coated or wrapped.

Utility trench backfill should be placed per the requirements of MNDOT Specification 2106.3G.1
(Specified Density Method). The backfill soils should be placed in a maximum lift thickness of 1
foot or less for the granular soils and 8 inches or less for the cohesive soils. This specification
requires all backfill soils placed within an excavation trench be compacted to a minimum of 100%
of the standard maximum dry unit weight defined in ASTM: D698 (Standard Proctor test).
Consideration can be given to modifying the project specifications to allow for a reduced
minimum compaction level of 95% of the standard maximum dry unit weight to be used below
the critical subgrade zone. Backfill soils placed in the upper 3 feet of the subgrade should be
compacted at a water content between 65% to 102% of the standard optimum water content.
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The moisture content below the upper 3-foot zone shall be from 65% to 115% of the standard
optimum water content.

7.0 CONSTRUCTION CONSIDERATIONS
7.1 Potential Difficulties

7.1.1 Runoff Water in Excavation

Water can be expected to collect in the excavation bottom during times of inclement weather or
snow melt. To allow observation of the excavation bottom, to reduce the potential for soil
disturbance, and to facilitate filling operations, we recommend water be removed from within the
excavation during construction. Based on the soils encountered, we anticipate the groundwater
can be handled with conventional sump pumping.

7.1.2 Disturbance of Soils

The on-site soils can be disturbed under construction traffic, especially if the soils are wet. If
soils become disturbed, they should be subcut to the underlying undisturbed soils. The subcut
soils can then be dried and recompacted back into place, or they should be removed and
replaced with drier imported fill.

7.1.3 Cobbles and Boulders

The soils at this site can include cobbles and boulders. This may make excavating procedures
somewhat more difficult than normal if they are encountered.

7.2 Excavation Backsloping

If excavation faces are not retained, the excavations should maintain maximum allowable slopes
in accordance with OSHA Regulations (Standards 29 CFR), Part 1926, Subpart P, “Excavations”
(can be found on www.osha.gov). Even with the required OSHA sloping, water seepage or
surface runoff can potentially induce sideslope erosion or sloughing which could require slope
maintenance.

7.3 Observation and Testing

The recommendations in this report are based on the subsurface conditions found at our test
boring locations. Since the soil conditions can be expected to vary away from the soil boring
locations, we recommend on-site observation by a geotechnical engineer/technician during
construction to evaluate these potential changes. Soil density testing should also be performed
on new fill placed in order to document that project specifications for compaction have been
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satisfied.

8.0 ASTM STANDARDS

When we refer to an ASTM Standard in this report, we mean that our services were performed
in general accordance with that standard. Compliance with any other standards referenced
within the specified standard is neither inferred nor implied.

9.0 LIMITATIONS

Within the limitations of scope, budget, and schedule, we have endeavored to provide our
services according to generally accepted geotechnical engineering practices at this time and
location. Other than this, no warranty, express or implied, is intended.

Important information regarding risk management and proper use of this report is given in
Appendix B entitled “Geotechnical Report Limitations and Guidelines for Use.”
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DEFINITIONS RELATING TO PAVEMENT CONSTRUCTION

Top of subgrade: Grade which contacts the bottom of the aggregate base layer.

Sand subbase: Uniform thickness sand layer placed as the top of subgrade which is intended to improve
the frost and drainage characteristics of the pavement system by increasing drainage of excess water in
the aggregate base and subbase, by reducing and “bridging” frost heaving, and by reducing spring thaw
weakening effects.

Critical subgrade zone: The subgrade portion beneath and within three vertical feet of the top of
subgrade. A sand subbase, if placed, would be considered the upper portion of the critical subgrade zone.

Suitable Grading Material: Mineral soil materials, typically from the project site, excluding the
following: 1) soils which have an organic content exceeding 3%, 2) cohesive soils having a Liquid Limit
exceeding 50%, 3) soils which include debris, cobbles, and/or boulders, and 4) soils which are considered
acceptable from an environmental standpoint. The soil must also be capable of attaining the specified
compaction level at its current water content or at a water content that can be reasonably scarified,
blended, and moisture conditioned to a uniform water content in order to uniformly meet compaction
requirements.

Granular Material: Soils meeting MnDOT Specification 3149.2B.1. This refers to granular soils which,
of the portion passing the 1" sieve, contain less than 20% by weight passing the #200 sieve.

Select Granular Material: Soils meeting MnDOT Specification 3149.2B.2. This refers to granular soils
which, of the portion passing the 1" sieve, contain less than 12% by weight passing the #200 sieve.

Select Granular Material (Super Sand): Soils meeting MnDOT Specification 3149.2B.3. This material
is cleaner and coarser than Select Granular Material (see specification for specific requirements).

Compaction Subcut: Construction of a uniform thickness subcut below a designated grade to provide
uniformity and compaction within the subcut zone. Replacement fill can be the materials subcut, although
the reused soils should be blended to a uniform soil condition, moisture conditioned as needed to meet
MnDOT Specification 2105.F; and re-compacted per the Specified Density Method defined in MnDOT
Specification 2105.3F.1.

Test Roll: A means of evaluating the near-surface stability of subgrade soils (usually non-granular).
Suitability is determined by the depth of rutting or deflection caused by passage of heavy rubber-tired
construction equipment, such as a loaded dump truck, over the test area. Yielding of less than 1" is
normally considered acceptable, although engineering judgment may be applied depending on the
equipment used, soil conditions present, and/or depth below final grade.

Unstable Soils: Subgrade soils which do not pass a test roll. Unstable soils typically have water content
exceeding the standard optimum water content defined in ASTM:D698 (Standard Proctor test).

Organic Soils: Soils which have sufficient organic content such that the soils engineering properties are
negatively affected (typically more than 3% organic content). These soils are usually black to dark brown
in color.
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UTILITY EXCAVATION BACKFILLING

GENERAL

Clayey and silty soils are often difficult to compact, as they may be naturally wet or dry, or may become wet due to
ground water or runoff water during construction. Soils will need to be placed within a certain range of water
(moisture) content to attain desired compaction levels. Moisture conditioning to within this range can be time
consuming and labor intensive, and will require favorable weather.

The degree of compaction and the soil type used for backfill within open cut utility excavations depends on the
eventual function of the overlying land surface. Details are as follows:

ROADWAYS

Where trenches are located below roadways, we recommend using inorganic fill and compacting these soils per
MnDOT Specification 2105.3F1 (Specified Density Method). On MnDOT funded roads, the 2016 Specification
requires 100% compaction over the entire trench depth. On non-MnDOT funded roads, we feel the specification can
be relaxed to the previous version of achieving 100% of the Standard Proctor density in the upper 3-foot subgrade
zone, and 95% below this depth. Note that this specification also includes moisture content range requirements
which are important for proper subgrade stability.

Where available soils are wet or of poor quality, it may be possible to use the “Quality Compaction Method”
(MnDOT Specification 2105.3F2) for soils below the upper 3-foot subgrade zone if you can tolerate some
subsidence. However, a high level of stability is still important within the upper subgrade zone and recommend that
the “Specified Density Method" be used in this upper subgrade area. We caution that if backfill soils in the lower
trench area are significantly unstable, it may be difficult or even impossible to properly compact soils within the
upper 3-foot subgrade zone. In this case, road subgrade stability can be improved by placing a geotextile
reinforcement fabric directly over the unstable soils followed by properly drained granular fill placement.

STRUCTURAL AREAS

If fill is placed beneath or within the significant zone of influence of a structure (typically a 1:1 lateral oversize
zone), the soil type and minimum compaction level will need to be evaluated on an individual basis. Because
trenches result in variable fill depths over a short lateral distance, higher than normal compaction levels and/or more
favorable (sandy) soil fill types may be needed. If this situation exists, it is important that special geotechnical
engineering review be performed.

NON-STRUCTURAL AREAS

In grass/ditch areas, backfill soils should be placed in reasonable lift thicknesses and compacted to a minimum of
90% of the Standard Proctor density (ASTM: D698) and/or per the MnDOT “Quality Compaction Method.” If lower
compaction levels are accepted, more noticeable subsidence at the surface can occur. Steep or high slopes require
special consideration, and if this situation exists, it is important that special geotechnical engineering review be
performed.

SPECIAL CASES

Structural retention systems are often used to reduce impacts on adjacent streets/improvements. If localized
excavations/pits or annular spaces are created which need to be backfilled, it may not be possible to place and
compact soils by the conventional means of backfilling. Retraction of structural systems can also leave soils
loosened. Significant settlement can occur in areas where backfill cannot be compacted. If these situations are
located in non-structural or non-paved areas, it may be reasonable to accept the settlements and associated follow-up
maintenance in order avoid the high cost of trying to compact the soil or placing flowable lean concrete fill.
However, there may be areas where fill settlement needs to be avoided, especially as the settlement will be
differential from the surrounding surface, or differential from a buried structure in the case of higher piping entering
the structure. Where settlement needs to be avoided, the specification should require that the contractor submit a
backfill compaction plan along with the retention plan. Improper sequencing of retention system removal and
backfilling of the pits could result in excessive settlement and/or lateral movement of nearby improvements.
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BEDDING/FOUNDATION SUPPORT OF BURIED PIPE

GENERAL

This page addresses soil bedding and foundation support of rigid pipe, such as reinforced concrete, and flexible pipe,
such as steel and plastic. This does not address selection of pipe based on loads and allowable deflections, but rather
addresses the geotechnical/soil aspects of uniform pipe support. Bedding/foundation support needs relate to local
conditions directly beneath and to the sides of the pipe zone, which may be influenced by soft in-situ ground
conditions or by soil disturbance due to soil sensitivity or ground water. Bedding relates to granular materials placed
directly beneath the bottom of the pipe (usually 4" to 6" thick), which is intended to provide increased support
uniformity. We refer to foundation soils as thicker layers of sands and/or gravels (beneath the bedding zone)
intended to provide increased foundation strength support, usually needed due to soft, unstable and/or waterbearing
conditions.

GRANULAR BEDDING

With circular pipes, high local loads (approaching point loads) develop if pipes are placed on hard surfaces. Load
distribution is improved by placing granular bedding materials beneath the pipe, which are either shaped to match
the pipe bottom or are placed without compaction to allow “settling in.” The bedding should be placed in such a
manner that the pipe will be at the proper elevation and slope when the pipe is laid on the bedding. Common
bedding material is defined in MnDOT Specification 3149.2F, Granular Bedding. Published documents recommend
rigid pipes having a diameter of 12" to 54" be placed on a bedding thickness of 4", which increases to 6" of bedding
for pipe diameters ranging from 54" to 72". Beyond a 72" diameter, the bedding thickness can be equal to the pipe
outside diameter divided by 12. Typically, the need for bedding under small diameter pipes (less than 12") depends
on the pipe designer’s specific needs, although in obvious point loads situations (bedrock, cobbles, significant coarse
gravel content), bedding is recommended. Note that bedding should also account for larger diameter bells at joints.

FOUNDATION FILL

Positive uniform strength is usually compromised in soft or unstable trench bottom conditions. In this case, deeper
subcuts and foundation fill placement is needed beneath the pipe. In moderate instability conditions, improvement
can likely be accomplished with a thicker bedding layer. However, in more significant instability situations,
particularly where ground water is present, coarser materials may be needed to provide a stronger foundation.
Thicker gravel layers can also be a favorable media from which to dewater. The following materials would be
appropriate for stability improvement, with the coarser materials being appropriate for higher instability/ground
water cases.

e Fine Filter Aggregate — MnDOT Specification 3149.2]
e  Coarse Filter Aggregate -MnDOT Specification 3149.2H

When using a coarser material which includes significant void space, we highly recommend enveloping the entire
gravel layer within a geotextile separation fabric. The gravel material includes open void space, and the fabric acts
as a separator which minimizes the intrusion of fines into the open void space. If additional granular bedding sand is
used above foundation gravel, the fabric would also prevent downward infiltration of bedding sand into the rock
void space.

Although it is preferred to not highly compact thin granular bedding zones directly beneath the pipe center, it is
desirable to compact the foundation materials to prevent more significant pipe settlement. We recommend
foundation fill be compacted to a minimum of 95% of the Standard Proctor density (ASTM: D698). It is not possible
to test coarse rock fill, although this material should still be well compacted/ tamped.

Often, pipes entering structures such as catch basins, lift stations, etc., enter the structure at a higher elevation than
the structure bottom, and are therefore placed on the structure backfill. Fill beneath these pipes should be considered
foundation fill. Depending on the flexibility of the connection design, it may be necessary to increase the minimum
compaction level to reduce differential settlements, particularly with thicker fills.

SIDE FILL SUPPORT

If the pipe designer requires support from the side fill, granular bedding should also be placed along the sides of the
pipe. In poor soil conditions, the sand fill may need to be placed laterally up to two pipe diameters on both sides of
the pipe. With rigid pipe, compacted sand placement up to the spring line (within the haunch area) is usually
sufficient. With flexible pipe, side fill should be placed and compacted at least to the top of the pipe. For positive
support, it is very important to properly compact the sands within the haunch area.
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Appendix A
Geotechnical Field Exploration and Testing
Report No. P-0004952

A.1 FIELD EXPLORATION

The subsurface conditions at the site were explored by drilling and sampling three (3) standard penetration test borings.
The locations of the borings appear on Figure 1, preceding the Subsurface Boring Logs in this appendix.

A.2 SAMPLING METHODS

A.2.1 Split-Spoon Samples (SS) - Calibrated to Neo Values

Standard penetration (split-spoon) samples were collected in general accordance with ASTM: D1586 with one primary
modification. The ASTM test method consists of driving a 2-inch O.D. split-barrel sampler into the in-situ soil with a 140-
pound hammer dropped from a height of 30 inches. The sampler is driven a total of 18 inches into the soil. After an initial
set of 6 inches, the number of hammer blows to drive the sampler the final 12 inches is known as the standard penetration
resistance or N-value. Our method uses a modified hammer weight, which is determined by measuring the system
energy using a Pile Driving Analyzer (PDA) and an instrumented rod.

In the past, standard penetration N-value tests were performed using a rope and cathead for the lift and drop system.
The energy transferred to the split-spoon sampler was typically limited to about 60% of its potential energy due to the
friction inherent in this system. This converted energy then provides what is known as an Neo blow count.

The most recent drill rigs incorporate an automatic hammer lift and drop system, which has higher energy efficiency and
subsequently results in lower N-values than the traditional Neo values. By using the PDA energy measurement
equipment, we are able to determine actual energy generated by the drop hammer. With the various hammer systems
available, we have found highly variable energies ranging from 55% to over 100%. Therefore, the intent of AET’'s hammer
calibrations is to vary the hammer weight such that hammer energies lie within about 60% to 65% of the theoretical
energy of a 140-pound weight falling 30 inches. The current ASTM procedure acknowledges the wide variation in N-
values, stating that N-values of 100% or more have been observed. Although we have not yet determined the statistical
measurement uncertainty of our calibrated method to date, we can state that the accuracy deviation of the N-values
using this method is significantly better than the standard ASTM Method.

A.2.2 Disturbed Samples (DS)/Spin-up Samples (SU)

Sample types described as “DS” or “SU” on the boring logs are disturbed samples, which are taken from the flights of
the auger. Because the auger disturbs the samples, possible soil layering and contact depths should be considered
approximate.

A.2.3 Sampling Limitations

Unless actually observed in a sample, contacts between soil layers are estimated based on the spacing of samples and
the action of drilling tools. Cobbles, boulders, and other large objects generally cannot be recovered from test borings,
and they may be present in the ground even if they are not noted on the boring logs.

Determining the thickness of “topsoil” layers is usually limited, due to variations in topsoil definition, sample recovery,
and other factors. Visual-manual description often relies on color for determination, and transitioning changes can
account for significant variation in thickness judgment. Accordingly, the topsoil thickness presented on the logs should
not be the sole basis for calculating topsaoil stripping depths and volumes. If more accurate information is needed relating
to thickness and topsoil quality definition, alternate methods of sample retrieval and testing should be employed.

A.3 CLASSIFICATION METHODS

Soil descriptions shown on the boring logs are based on the Unified Soil Classification (USC) system. The USC system
is described in ASTM: D2487 and D2488. Where laboratory classification tests (sieve analysis or Atterberg Limits) have
been performed, accurate classifications per ASTM: D2487 are possible. Otherwise, soil descriptions shown on the
boring logs are visual-manual judgments. Charts are attached which provide information on the USC system, the
descriptive terminology, and the symbols used on the boring logs.

The boring logs include descriptions of apparent geology. The geologic depositional origin of each soil layer is interpreted
primarily by observation of the soil samples, which can be limited. Observations of the surrounding topography,
vegetation, and development can sometimes aid this judgment.
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A.4 WATER LEVEL MEASUREMENTS

The groundwater level measurements are shown at the bottom of the boring logs. The following information appears
under “Water Level Measurements” on the logs:
+ Date and Time of measurement
Sampled Depth: lowest depth of soil sampling at the time of measurement
Casing Depth: depth to bottom of casing or hollow-stem auger at time of measurement
Cave-in Depth: depth at which measuring tape stops in the borehole
Water Level: depth in the borehole where free water is encountered
Drilling Fluid Level: same as Water Level, except that the liquid in the borehole is drilling fluid

* & o o o

The true location of the water table at the boring locations may be different than the water levels measured in the
boreholes. This is possible because there are several factors that can affect the water level measurements in the
borehole. Some of these factors include: permeability of each soil layer in profile, presence of perched water, amount of
time between water level readings, presence of drilling fluid, weather conditions, and use of borehole casing.

A.5 LABORATORY TEST METHODS

A.5.1 Water Content Tests

Conducted per AET Procedure 01-LAB-010, which is performed in general accordance with ASTM: D2216 and AASHTO:
T265.

A.5.2 Material in Soils Finer than the #200 (75 micron) Sieve
Conducted per AET Procedure 01-LAB-060, which is performed in general conformance with ASTM: D1140.

A.6 TEST STANDARD LIMITATIONS

Field and laboratory testing is done in general conformance with the described procedures. Compliance with any other
standards referenced within the specified standard is neither inferred nor implied.

A.7 SAMPLE STORAGE

Unless notified to do otherwise, we routinely retain representative samples of the soils recovered from the borings for a
period of 30 days.
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EXPLORATION/CLASSIFICATION METHODS

SAMPLING METHODS

Split-Spoon Samples (SS) - Calibrated to Neo Values

Standard penetration (split-spoon) samples were collected in general accordance with ASTM: D1586 with one primary modification.
The ASTM test method consists of driving a 2" O.D. split-barrel sampler into the in-situ soil with a 140-pound hammer dropped from a
height of 30". The sampler is driven a total of 18" into the soil. After an initial set of 6", the number of hammer blows to drive the
sampler the final 12" is known as the standard penetration resistance or N-value. Our method uses a modified hammer weight, which is
determined by measuring the system energy using a Pile Driving Analyzer (PDA) and an instrumented rod.

In the past, standard penetration N-value tests were performed using a rope and cathead for the lift and drop system. The energy
transferred to the split-spoon sampler was typically limited to about 60% of its potential energy due to the friction inherent in this
system. This converted energy then provides what is known as an Ngo blow count.

Most of today’s drill rigs incorporate an automatic hammer lift and drop system, which has higher energy efficiency and subsequently
results in lower N-values than the traditional N¢o values. By using the PDA energy measurement equipment, we are able to determine
actual energy generated by the drop hammer. With the various hammer systems available, we have found highly variable energies
ranging from 55% to over 100%. Therefore, the intent of AET’s hammer calibrations is to vary the hammer weight such that hammer
energies lie within about 60% to 65% of the theoretical energy of a 140-pound weight falling 30". The current ASTM procedure
acknowledges the wide variation in N-values, stating that N-values of 100% or more have been observed. Although we have not yet
determined the statistical measurement uncertainty of our calibrated method to date, we can state that the accuracy deviations of the N-
values using this method are significantly better than the standard ASTM Method.

Disturbed Samples (DS)/Spin-up Samples (SU)
Sample types described as “DS” or “SU” on the boring logs are disturbed samples, which are taken from the flights of the auger.
Because the auger disturbs the samples, possible soil layering and contact depths should be considered approximate.

Sampling Limitations
Unless actually observed in a sample, contacts between soil layers are estimated based on the spacing of samples and the action of
drilling tools. Cobbles, boulders, and other large objects generally cannot be recovered from test borings, and they may be present in the
ground even if they are not noted on the boring logs.

CLASSIFICATION METHODS

Soil classifications shown on the boring logs are based on the Unified Soil Classification (USC) system. The USC system is described in
ASTM: D2487 and D2488. Where laboratory classification tests (sieve analysis or Atterberg Limits) have been performed, accurate
classifications per ASTM: D2487 are possible. Otherwise, soil classifications shown on the boring logs are visual-manual judgments.
Charts are attached which provide information on the USC system, the descriptive terminology, and the symbols used on the boring
logs.

The boring logs include descriptions of apparent geology. The geologic depositional origin of each soil layer is interpreted primarily by
observation of the soil samples, which can be limited. Observations of the surrounding topography, vegetation, and development can
sometimes aid this judgment.

WATER LEVEL MEASUREMENTS
The ground water level measurements are shown at the bottom of the boring logs. The following information appears under “Water
Level Measurements” on the logs:
¢ Date and Time of measurement
Sampled Depth: lowest depth of soil sampling at the time of measurement
Casing Depth: depth to bottom of casing or hollow-stem auger at time of measurement
Cave-in Depth: depth at which measuring tape stops in the borehole
Water Level: depth in the borehole where free water is encountered
Drilling Fluid Level: same as Water Level, except that the liquid in the borehole is drilling fluid

The true location of the water table at the boring locations may be different than the water levels measured in the boreholes. This is
possible because there are several factors that can affect the water level measurements in the borehole. Some of these factors include:
permeability of each soil layer in profile, presence of perched water, amount of time between water level readings, presence of drilling
fluid, weather conditions, and use of borehole casing.

SAMPLE STORAGE
Unless notified to do otherwise, we routinely retain representative samples of the soils recovered from the borings for a period of 30
days.
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UNIFIED SOIL CLASSIFICATION SYSTEM
ASTM Designations: D 2487, D2488

AMERICAN
ENGINEERING

TESTING, INC.
Soil Classification Notes
Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests* Group Group NameP ABased on the material passing the 3-in
Symbol (75-mm) sieve.
Coarse-Grained Gravels More Clean Gravels Cu>4 and 1<Cc<3F GW Well graded gravel® BIf field sample contained cobbles or
Soils More than 50% coarse Less than 5% boulders, or both, add “with cobbles or
than 50% fraction retained  fines® Cu<4 and/or 1>Cc>3E GP Poorly graded gravel® boulders, or both” to group name.
retained on on No. 4 sieve CGravels with 5 to 12% fines require dual
No. 200 sieve Gravels with Fines classify as ML or MH GM Silty gravel™¢H symbols:
Fines more GW-GM well-graded gravel with silt
than 12% fines ¢ Fines classify as CL or CH GC Clayey gravel"G:H GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
Sands 50% or Clean Sands Cu>6 and 1<Cc<3F SW Well-graded sand! GP-GC poorly graded gravel with clay
more of coarse Less than 5% DSands with 5 to 12% fines require dual
fraction passes finesP Cu<6 and/or 1>Cc>3E Sp Poorly-graded sand! symbols:
No. 4 sieve SW-SM well-graded sand with silt
Sands with Fines classify as ML or MH SM Silty sandG-H1 SW-SC well-graded sand with clay
Fines more SP-SM poorly graded sand with silt
than 12% fines ®  Fines classify as CL or CH SC Clayey sandGH! SP-SC poorly graded sand with clay
Fine-Grained Silts and Clays inorganic PI>7 and plots on or above CL Lean clay®tM
Soils 50% or Liquid limit less “A” line' (Ds0)?
more passes than 50 PI<4 or plots below ML SiltkLM FCu=Dg /D1y, Cc=
the No. 200 “A” line' Diox Deo
T oreanie @lw <0.75 oL Organie clay't* FIf soil contains >15% sand, add “with
(see Plasticity Liquid limit —not dried Organic silt®L-M© sand” to group name.
Chart below) GIf fines classify as CL-ML, use dual
Silts and Clays inorganic PI plots on or above “A” line CH Fat clayXt-M symbol GC-GM, or SC-SM.
Liquid limit 50 HIf fines are organic, add “with organic
or more PI plots below “A” line MH Elastic siltk1-M fines” to group name.
1f soil contains >15% gravel, add “with
organic Liquid limit-oven dried <¢.75 OH Organic clay®tM*? Igravel” to group name.
Liquid limit — not dried o -If Atterberg 11m1t§ plot is hatched area,
q Organic silt<=-MQ soil is a CL-ML silty clay.
Highly organic Primarily organic matter, dark PT Peat® KIf s:‘)llAcontam,s, 15 t‘? 29% plus EIO' 200
soil in color, and organic in odor adq with S.and or Wlth gravel”,
whichever is predominant.
LIf soil contains >30% plus No. 200,
SIEVE ANALYSIS 60 N ) ) % predominantly sand, add “sandy” to
T AN R A R e B sy soF - M[f s0il contains >30% plus No. 200,
g Eﬁﬁ?ﬂﬁ[ﬁ;‘ﬁ\@f toLL=255. & - < predominantly gravel, add “gravelly”
3 073 (UL S A |
w0 » W MerPEentl > Qo 3 to group name.
2 g 2 Equaonof e s \?\C? NPI>4 and plots on or above “A” line.
3« Do = 15 © g % ol - MeNPI=08(LY) L o OPI<4 or plots below “A” line.
= ! & % / PP1 plots on or above “A” line.
g w o B 3 v QPI plots below “A” line.
4 Ds = 25mm 2 20r ~ Ps3 RFiber Content description shown below.
& g o MH o OH
® ' B0Dm:0075mm 170’ N - i
o 10 4t ‘ CL}'ML/ ML O‘R OL
“5‘4" — 1‘0‘” “5‘ - J‘U‘H ‘0‘5‘ — U‘lm 0 10 1‘6 20 30 40 50 60 70 80 920 100 110
PARTICLE SIZE IN MILLIMETERS LIQUID LIMIT (LL)
i S I SR Plasticity Chart
ADDITIONAL TERMINOLOGY NOTES USED BY AET FOR SOIL IDENTIFICATION AND DESCRIPTION
Grain Size Gravel Percentages Consistency of Plastic Soils Relative Density of Non-Plastic Soils
Term Particle Size Term Percent Term N-Value, BPF Term N-Value, BPF
Boulders Over 12" A Little Gravel 3%-14% | Very Soft less than 2 Very Loose 0-4
Cobbles 3"to 12" With Gravel 15%-29% | Soft 2-4 Loose 5-10
Gravel #4 sieve to 3" Gravelly 30% - 50% Firm 5-8 Medium Dense 11-30
Sand #200 to #4 sieve Stiff 9-15 Dense 31-50
Fines (silt & clay) Pass #200 sieve Very Stiff 16 - 30 Very Dense Greater than 50
Hard Greater than 30
Moisture/Frost Condition Layering Notes Peat Description Organic Description (if no lab tests)
(MC Column) Soils are described as organic, if soil is not peat
D (Dry): Absence of moisture, dusty, dry to L. . and is judged to have sufficient organic fines
o touch. P Laminations: Il,a'}‘/erslless than F} ber Coqtent contentjto ignﬂuence the Liquid Limitgpropenies.
M (Moist): Damp, although free water not /2 thwk of . Term (Visual Estimate) Slightly organic used for borderline cases.
visible. Soil may still have a high differing material o o Root Inclusions
water content (over “optimum”). or color. Flbrl? Peat: Greater thgn 67% With roots:  Judged to have sufficient quantity
W (Wet/ Free water visible, intended to Hem} ¢ Peat: 33-67% o of roots to influence the soil
Waterbearing): describe non-plastic soils. Lenses: Pockets or la?/efs Sapric Peat: Less than 33% properties.
Waterbearing usually relates to greater than /2 Trace roots: Small roots present, but not judged
sands and sand with silt. thick (,)f differing to be in sufficient quantity to
F (Frozen): Soil frozen material or color. significantly affect soil properties.
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SUBSURFACE BORING LOG

AET No: P-0004952 Log of Boring No. SB-1 (p.10f1)
Project: West Armstrong Redevelopment Area Project; Ramsey, MN
DEII;]TH Surface Elevation 869.3 GEOLOGY | y |y [SAMPLE | REC FIELD & LABORATORY TESTS
TYPE IN.
FEET MATERIAL DESCRIPTION WC |DEN| LL | PL $6-#20
SILTY SAND, fine to medium grained, dark 11/ TOPSOIL
brown, frozen (SM) :
1 - - FM SU
SAND, fine grained, brown, moist, loose (SP) COARSE
ALLUVIUM
2 —
3 6 | M >< SS 12 | 4 4
4 SAND WITH SILT, fine to medium grained, g
brown, moist, very loose, laminations of clayey
> 7] sand (SP-SM) 4 M| ss |10
6 —
- SAND, a little gravel, fine to medium grained, g
grayish brown, moist to about 10' then
g waterbearing, loose to very loose (SP) 8 | M ss | 12
- i
107 7 \ir>< ss | 8
11 —
12 — E
13 —
4 3| W ssS | 7
END OF BORING
*WD - Water level measured while drilling
*AD - Water level measured at completion of
drilling
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING WATER
0-13' 3.25" HSA DATE | TIME \™DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
1/12/22 | *WD 10.0 | SHEETSFOR AN
1/12/22 | *AD 13.0 7.0 10.5 | EXPLANATION OF
BORING
COMPLETED: _1/12/22 TERMINOLOGY ON
DR: BR LG: DR Rig GRD75] THIS LOG
03/2011 01-DHR-060
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SUBSURFACE BORING LOG

AET No: P-0004952 Log of Boring No. SB-2 (p.10of1)
Project: West Armstrong Redevelopment Area Project; Ramsey, MN
DE&TH Surface Elevation 872.9 GEOLOGY | y | mc | SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL 9%-#20
2.75" Bituminous pavement FILL
| _R8" Aggregate base course F SU
FILL, mostly silty sand, a little gravel, brown
5 with a little dark brown, frozen .
SAND WITH SILT, a little gravel, fine grained, | :1]: g}?ﬁf}\sl?UM
5 brown, frozen (SP-SM) (possible fill) ; OR FILL F SU | 6 | 3 7
4 SAND WITH SILT, fine grained, brown, moist, 1':} | COARSE
5 medium dense (SP-SM) || ALLUVIUM
) 14| M SS 12
6 —
- SAND, a little gravel, fine to medium grained, g
brown, moist, loose to very loose (SP)
51 M SS 10
8 —
- i
107 3| M >< ss | 10
11 —
12 7T"SAND WITH SILT, a little gravel, fine to
medium grained, grayish brown, moist, loose,
13 7 laminations of clayey sand (SP-SM)
14 6 | M SS | 10
END OF BORING
*WD - Water level measured while drilling
*AD - Water level measured at completion of
drilling
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING WATER
0-13'  3.25" HSA DATE | TIME |\"REpTH | DEPTH | DEPTH |FLUID LEVEL| LEVEL | THEATTACHED
1/12/22 | *WD None | SHEETSFORAN
1/12/22 *AD None EXPLANATION OF
BORING
COMPLETED: _1/12/22 TERMINOLOGY ON
DR: BR LG: DR Rig: GRD751 THIS LOG
03/2011 01-DHR-060
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SUBSURFACE BORING LOG

AET No: P-0004952 Log of Boring No. SB-3 (p.-10f1)
Project: West Armstrong Redevelopment Area Project; Ramsey, MN
DE&TH Surface Elevation 874.8 GEOLOGY | y |y [SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL $-#20
n\2.5" Bituminous pavement / FILL
| —~8" Aggregate base course F SU
FILL, mostly silty sand with gravel, dark brown,
, _| frozen —
SAND WITH SILT, a little gravel, fine to -1 | COARSE
5 medium grained, brown with a little dark brown, |[:|{ALLUVIUM F SU 4 7
frozen (SP-SM) (possible fill) REEN OR FILL
4 SAND, a little gravel, fine to medium grained, COARSE
5 grayish brown, moist, loose to very loose to ALLUVIUM
loose (SP) 7 | M SS | 12| 3 3
. i
7 —
. 3 (M >< ss | 12
- i
107 6 | M >< sS | 12
11 —
12 SAND, a little gravel, fine to medium grained,
brown, moist, loose, laminations of silty sand
13 —
(SP)
14 8 | M ss | 12
END OF BORING
*WD - Water level measured while drilling
*AD - Water level measured at completion of
drilling
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING WATER
0-13' 3.25" HSA DATE | TIME \™DEpTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL | THEATTACHED
1/12/22 | *WD None | SHEETSFORAN
1/12/22 *AD None EXPLANATION OF
BORING
COMPLETED: _1/12/22 TERMINOLOGY ON
DR: BR LG: DR Rig GRD75] THIS LOG
03/2011 01-DHR-060
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Appendix B
Geotechnical Report Limitations and Guidelines for Use
Report No. P-0004952

B.1 REFERENCE

This appendix provides information to help you manage your risks relating to subsurface problems which are caused
by construction delays, cost overruns, claims, and disputes. This information was developed and provided by GBA?, of
which, we are a member firm.

B.2 RISK MANAGEMENT INFORMATION

B.2.1 Understand the Geotechnical Engineering Services Provided for this Report

Geotechnical engineering services typically include the planning, collection, interpretation, and analysis of exploratory
data from widely spaced borings and/or test pits. Field data are combined with results from laboratory tests of soil and
rock samples obtained from field exploration (if applicable), observations made during site reconnaissance, and
historical information to form one or more models of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and proposed construction are also important
considerations. Geotechnical engineers apply their engineering training, experience, and judgment to adapt the
requirements of the prospective project to the subsurface model(s). Estimates are made of the subsurface conditions
that will likely be exposed during construction as well as the expected performance of foundations and other structures
being planned and/or affected by construction activities.

The culmination of these geotechnical engineering services is typically a geotechnical engineering report providing the
data obtained, a discussion of the subsurface model(s), the engineering and geologic engineering assessments and
analyses made, and the recommendations developed to satisfy the given requirements of the project. These reports
may be titled investigations, explorations, studies, assessments, or evaluations. Regardless of the title used, the
geotechnical engineering report is an engineering interpretation of the subsurface conditions within the context of the
project and does not represent a close examination, systematic inquiry, or thorough investigation of all site and
subsurface conditions.

B.2.2 Geotechnical Engineering Services are Performed for Specific Purposes, Persons, and Projects, and At
Specific Times

Geotechnical engineers structure their services to meet the specific needs, goals, and risk management preferences
of their clients. A geotechnical engineering study conducted for a given civil engineer will not likely meet the needs of
a civil-works constructor or even a different civil engineer. Because each geotechnical engineering study is unique,
each geotechnical engineering report is unique, prepared solely for the client.

Likewise, geotechnical engineering services are performed for a specific project and purpose. For example, it is unlikely
that a geotechnical engineering study for a refrigerated warehouse will be the same as one prepared for a parking
garage; and a few borings drilled during a preliminary study to evaluate site feasibility will not be adequate to develop
geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:
- for a different client;
- for a different project or purpose;
« for a different site (that may or may not include all or a portion of the original site); or
 before important events occurred at the site or adjacent to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods, droughts, earthquakes, or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can be affected by the passage of time, because of factors
like changed subsurface conditions; new or modified codes, standards, or regulations; or new techniques or tools. If
you are the least bit uncertain about the continued reliability of this report, contact your geotechnical engineer before
applying the recommendations in it. A minor amount of additional testing or analysis after the passage of time — if any
is required at all — could prevent major problems.

1 Geoprofessional Business Association, 1300 Piccard Drive, LL14, Rockville, MD 20850
Telephone: 301/565-2733: www.geoprofessional.org, 2019
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Appendix B
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B.2.3 Read the Full Report

Costly problems have occurred because those relying on a geotechnical-engineering report did not read the report in
its entirety. Do not rely on an executive summary. Do not read selective elements only. Read and refer to the report in
full.

B.2.4 You Need to Inform Your Geotechnical Engineer About Change
Your geotechnical engineer considered unique, project-specific factors when developing the scope of study behind this
report and developing the confirmation-dependent recommendations the report conveys. Typical changes that could
erode the reliability of this report include those that affect:

« the site’s size or shape;

« the elevation, configuration, location, orientation, function or weight of the proposed structure and the desired

performance criteria;
 the composition of the design team; or
* project ownership.

As a general rule, always inform your geotechnical engineer of project or site changes — even minor ones — and request
an assessment of their impact. The geotechnical engineer who prepared this report cannot accept responsibility or
liability for problems that arise because the geotechnical engineer was not informed about developments the engineer
otherwise would have considered.

B.2.5 Most of the “Findings” Related in This Report Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s subsurface using various sampling and testing
procedures. Geotechnical engineers can observe actual subsurface conditions only at those specific locations where
sampling and testing is performed. The data derived from that sampling and testing were reviewed by your geotechnical
engineer, who then applied professional judgement to form opinions about subsurface conditions throughout the site.
Actual sitewide-subsurface conditions may differ — maybe significantly — from those indicated in this report. Confront
that risk by retaining your geotechnical engineer to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

B.2.6 This Report’s Recommendations Are Confirmation-Dependent

The recommendations included in this report — including any options or alternatives — are confirmation-dependent. In
other words, they are not final, because the geotechnical engineer who developed them relied heavily on judgement
and opinion to do so. Your geotechnical engineer can finalize the recommendations only after observing actual
subsurface conditions exposed during construction. If through observation your geotechnical engineer confirms that
the conditions assumed to exist actually do exist, the recommendations can be relied upon, assuming no other changes
have occurred. The geotechnical engineer who prepared this report cannot assume responsibility or liability for
confirmation-dependent recommendations if you fail to retain that engineer to perform construction observation.

B.2.7 This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical engineering reports has resulted in costly problems.
Confront that risk by having your geotechnical engineer serve as a continuing member of the design team, to:
 confer with other design-team members;
* help develop specifications;
* review pertinent elements of other design professionals’ plans and specifications; and
 be available whenever geotechnical engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this report. Do so by retaining your geotechnical
engineer to participate in prebid and preconstruction conferences and to perform construction-phase observations.

B.2.8 Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift unanticipated-subsurface-conditions liability
to constructors by limiting the information they provide for bid preparation. To help prevent the costly, contentious
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problems this practice has caused, include the complete geotechnical engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note conspicuously that you've included the material
for information purposes only. To avoid misunderstanding, you may also want to note that “informational purposes”
means constructors have no right to rely on the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific project requirements, including options selected
from the report, only from the design drawings and specifications. Remind constructors that they may perform their
own studies if they want to, and be sure to allow enough time to permit them to do so. Only then might you be in a
position to give constructors the information available to you, while requiring them to at least share some of the financial
responsibilities stemming from unanticipated conditions. Conducting prebid and preconstruction conferences can also
be valuable in this respect.

B.2.9 Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do not realize that geotechnical engineering is far
less exact than other engineering disciplines. This happens in part because soil and rock on project sites are typically
heterogeneous and not manufactured materials with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have resulted in disappointments, delays, cost
overruns, claims, and disputes. To confront that risk, geotechnical engineers commonly include explanatory provisions
in their reports. Sometimes labeled “limitations,” many of these provisions indicate where geotechnical engineers’
responsibilities begin and end, to help others recognize their own responsibilities and risks. Read these provisions
closely. Ask questions. Your geotechnical engineer should respond fully and frankly.

B.2.10 Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an environmental study — e.g., a “phase-one” or “phase-
two” environmental site assessment — differ significantly from those used to perform a geotechnical engineering study.
For that reason, a geotechnical engineering report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project failures. If you have not obtained your own
environmental information about the project site, ask your geotechnical consultant for a recommendation on how to
find environmental risk-management guidance.

B.2.11 Obtain Professional Assistance to Deal with Moisture Infiltration and Mold

While your geotechnical engineer may have addressed groundwater, water infiltration, or similar issues in this report,
the engineer’s services were not designed, conducted, or intended to prevent migration of moisture — including water
vapor — from the soil through building slabs and walls and into the building interior, where it can cause mold growth
and material-performance deficiencies. Accordingly, proper implementation of the geotechnical engineer’s
recommendations will not of itself be sufficient to prevent moisture infiltration. Confront the risk of moisture infiltration
by including building-envelope or mold specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.
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