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The Ransom District Library retained C2AE and Inspecsol, Inc. to assess the structural,
architectural, and site soil issues to determine the practicality and suitability of any future expansion to
the current building and the extent of the poor soils that are known to exist. The north wall of the original
structure has experienced severe settlement, especially the northeast corner in the Meeting Room and
public restrooms. The north ‘wall has sunk over four (4) inches and is hinged approximately ten (10) to
twelve (12) feet south of the north wall. The slope to the floor at this point is very perceptible as well as

uncomfortable.

C2AE investigated the buildings structural systems and discovered a number of unacceptable
conditions that elicited a range of reactions of minor concern to extreme alarm, all which are reviewed in
greater detail in this report. The most critical issue is the potential roof failure at the Meeting Room bay
window where the bearing condition of the steel beam supporting the roof is being pulled out from under
the north end of the beam from the movement of the north wall. C2AE provided the library with a

temporary solution to prevent the roof from collapsing,.

Inspecsol, Inc. performed the geotechnical investigation of the site to determine the extent of the
poor soils that are known to be causing the settlement problems to the north portion of the library. The
original proposal included three (3) soil borings, however, when this was discussed with the Building and
Grounds Committes, they thought it would be prudent and wise to drill a total of ten (10) borings in
various locations between the building and M-89 (East Bridge St.). The site has the distinction of being a
local dump years ago where local residents disposed of their refuse, broken concrete, bricks, wood, glass,
clothing, as well as large amounts of organic matetials, most likely leaves and other vegetative materials.
All ten (10) borings contained significant depths of organics that could be classified as peat. The deep
layer of peat is very compressible and always in a constant state of decomposition, and as such, is one of .
the worst soil types to build structures on and to pave over. It is no wonder why the existing building has

the settling problems it has, especially when it wasn’t engineered for the poor soils.

The site is adjacent to the Kalamazoo River and has been flood-free over the years. The FEMA
flood maps were reviewed and they also show that the entire site is above the 100 year flood plain and not
in any floodways (see report). The original library structure was built on imported sand fill, elevating the
floor elevation three (3) to four (4) feet above the native grades, most likely as a response to insure

keeping the building dry in the event of an extreme flood event.

C2AE Project # 11-0131 |
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The building is in relatively good condition, more a testament to the excellent care and

maintenance it has received over the years despite the structural issues caused by the poor soils that lie

omof cutrent sife (nearV:89)z0r onianother.vacant site:withingthes
district’d nother option is to repurpose a vacant building that is suitable and practical
to house a modern library. This option could help defray construction costs by up to twenty percent

(20%).

Constructing a new library facility will offer the community not only a design that meets its
specific needs, but can be a sustainable “green” building that is healthy to the user and environment, built

to last generations, and economical to operate and maintain.

C2AE and Inspecsol, Inc. respectfully present our findings in this report for the Ransom District

Libraries review and use.

Dennis B. Jensen, AIA, ALA, MLA
Principal, Design Architect

Michael C. Gentner, PE

Vice President, Geological Engineer

2 C2AE Project # 11-0131
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Overview

The original 6,200 sq. fi. library was built in 1973 and the subsequent 3800 sq. ft. addition in
1988. The original building has engineered wood roof trusses bearing on exterior and interior masonry
block walls, while the addition has similar roof construction, but differs with load bearing 2x6 wood stud
exterior walls and interior structural steel beams and columns above the finish floor level. The exterior is
predominantly facebrick veneer with painted wood siding and trim details/ornamentation at the bay
window projections and entry portico. The exterior windows are older wood sash units with clear non-
coated insulating glass. The original building has minimal wall insulation, while the addition has 5-1/2”
of fiberglass batt insulation (R-19) in the exterior stud walls The insulation at the roof is 8” fiberglass
batts (R-24) stapled to the top chord of the roof trusses over the original library and laid immediately
above the suspended ceiling system in the addition. New 47 nail-base rigid insulation (R-21) was added
over the entire roof in 2003. The roofing is reinforced asphalt laminated shingles on the perimeter sloped

roof (5:12 pitch) and a fully adhered single ply membrane roof on the central low-slope roof with roof

drains.

Interior walls are a
combination of masonry block and
stud construction. The interior and
exterior masonry block walls are
covered with drywall on wood furring
in the public areas. The original
fireplace was retained when the 1993
expansion occurred and is a focal
point in the library, though is not used

RN
Northeast Arie]l View

today. The suspended ceiling is 2x4
mineral fiber tiles in a painted metal

grid. Two folding wall systems segregate the northwest corner from the remainder of the public areas for

children’s programming.

The building is serviced with natural gas, 208 volt 3-phase power, city water and sanitary sewer.

There is no public storm water sewer system serving the immediate neighborhood.

C2AE Project # 11-0131 ?
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Conditions

Overall, the building has been maintained very well, despite the extreme settlement issues of the
north portion of the original structure and its subsequent (and ongoing) repairs. The original portion of
the library is already 38 years old and was built with conventional construction techniques that were low
cost for the time, but was not built with an eye for longevity despite the unknown settlement problems
that would soon plague the structure. The (1988) addition is 23 years old and incorporates even less
durable construction techniques from the floor level up of simple wood frame construction, However, the
interface between the original and new addition structures has structural steel framing to support the roofs
where the exterior walls were removed. The interior finishes are relatively new, however the trim and
doors are original and showing their age. Some doors in the original building jamb, or scuff against the
floor when opened, which is an indication of the building moving ever so slightly due to the uneven

settlement from the compression of the bad soils it was built upon.

The settlement problem has been documented over the past ten years by Nehil-Sivak, structural
engineers, through a series of studies and measurements of the north wall. They also designed corrective
solutions to the exterior of the building that repaired cracked masonry, replaced the roofing and added

more insulation in 2003, but did not include any corrective measures to prevent/reverse further settlement.

The north 10 ft. to 12 ft. of the original building is experiencing the most severe settlement (up to
4 inches of movement) while the remainder of the original building has seen only minor movement (less
than 1 inch). However, there is a perceptible difference in floor transition between the original building
and addition at the entire juncture. The most obvious floor transition issue is at the original south exit
door which opens into the addition, where the bottom of the door gets wedged against the addition’s floor,
indicating movement (either settling or racking) of the original building. It is our professional opinion

that without intensive corrective measures to the entire existing foundation system of the original

building, the settling will continue in persist.

Another critical issue is the pulling apart of the roof trusses along the original buildings north
wall. C2AE observed that as the north wall has settled and rotated away the roof trusses have pulled
away from their supporting components (walls, girder trusses, efc. J. It appears that some corrective
measures have been installed to prevent failure to the worst trusses, but more needs to be emploved if the

library decides to stay long term, or expand the current facility.

4 : C2AE Praject # 11-0131
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An observation while investigating the roof structure is
that a fair amount of the fiberglass batt insulation has fallen out
from between the top chords of the roof trusses and should be re-
installed to maintain the thermal value of the roof system in order

to reduce the libraries energy costs.

Also discovered during the investigation was the potential
roof failure at the north valley of the Meeting Rooms roof over
the bay window. The extreme settlement in this area has pulled
most of the bearing wall away from the beam that is carrying the
bay windows roof. We are concerned that a heavy wet snow fall
and accumulation could cause its collapse, C2AE has issued a
simple temporary solution to prevent any possible collapse of the

roof and recommend its implementation before the winter season.

The extreme scttlement of the north wall has caused many cosmetic
corrections to be implemented over the years and will continue if
nothing is done to correct the problem. It is easy to visually
observe the settlement when looking at the roof eave line north of
the Meeting Room bay window. It slopes downward as it runs to

the northeast corner.

The 1993 addition has remained very stable due to the
proper construction techniques for the bad soils with structural
piles and grade beams rather than the conventional load bearing

foundation walls and footings of the original building.

Roof truss repair

C2AE Project # 11-0131 | 5
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Falling roof truss

Meeting Room structural issue at bay - . Step in wall due to movement
window

Sagging eave linc More evidencs of movement
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: or1g1na1 bu1l ling: nothmg is éver done o correct and ellmmate it. Though the most settlement has

occurred along the north portion of the structure, the interior north-south running bearing wall and entire
east exterior wall are carrying a lot of weight and the likelihood of further settlement, though slower, has

a high probability. ; At the very least, tho entire north 101012 feet needs to be removed and rebailt, of 7

R
P

1ncorporatecl mto any future expansmn plans and the existing interior bearing wall and east exterior wall

be shored and supported for new grade beams and pilings to be installed similar to the 1988 addition.

Thls affort would requlre the hbrary (and Contents) to move out for the duration of the work since'it’

requlres the concrete ﬂoor slab 0 be cut out s0ils excavatéd, grade beams placed, ‘dnd the pilings set,:
e1ther hammer driven or augured in-place. Even with the bearing walls and structure secured, the floor
slab would still be subject to continued settiement over time due to the higher floor loading imposed upon
it (150 Ibs/sq. ft.} since it and the compacted stabilized sand fill was placed over the poor soils. To
eliminate the floor from settling a new floor system similar to the one used in the 1988 addition would

need to be constructed. This would be'n magor undertakmg and not without substantial costto a

“building of marginal value.

Other considerations must be made, however, that have more to do with the practicality of
maintaining an older building of moderate quality and expanding/remodeling it. The floor plate is 3 feet

above the surrounding parking lot and lawn areas., To make the building larger- reqiiires more parking

1 thereby reducing the amount of green space ‘and necesmtatmg a barrier free ramp for bulldmg entry in a

minimum of two locations, The expansion would be similar to the previous one (1988) with the addition
built to the West and north, necessitating another means to support for the existing roofs, thereby creating
another line of interior supports (columns and/or walls). The current wood trussed roof would need to be

upgraded with fire separation and fire protection adding more unnecessary expense.. It should be.

- mentioned that buildings are designed much differently today that greatly improves their thermal

efticiency and life span.: The existing roof construction of the library leaves a lot to be desired and is a
limiting factor when considering a major expansion. Tt simply wasn’t designed for substantial growth and
is very deep (5 feet) which limits the opportunities with ceiling design. It also should be mentioned that

the roof insulation technique is conlrary to today’s practices which is likely the cause of the icing and

water dam problems of the past. It appears the 2003 roof upgrades may have solved those problems.

C2AE Project # 1101131 -
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These challenges compromise good library space planning and design by having to incorporate
10,000 sq. ft. of older construction of moderate quality of different construction techniques. The current
library structure is designed for a 30 to 40 year life span and is typica! of what we are replacing today
with new construction. It is our opinion that it would be better dollars spent to tear the current building
down and build a new facility, either on the north end of the current site, at a new location elsewhere, or

re-purpose another building that is more suitable of supporting modern library functions.

R C2AE Project # 11-0131
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Overview

The Ransom District Library is a one story building that was constructed in two phases, an
original building which takes up the northeast corner and an addition which wraps the west and south
sides of the original building. The original building was constructed of wood roof trusses at 24”0.c.
bearing on masonry exterior and interior walls. The addition roof is constructed of wood trusses that bear
on an exterior bearing masonry wall and interior steel beams that were uses to replacé the original
masonry bearing walls on the west and south side of the original building. The original building’s
foundation is exterior perimeter concrete foundation walls and a slab on grade constructed over imported
sand fill. The addition’s foundation is wooden piles and concrete pile caps that support the steel floor

beams and joists over a crawl space, as well as perimeter concrete grade beams,

Conditions

While overall the building is not in bad structural
condition, there are some areas of significant structural concern.
The north wall following around the east corner of the building has

experlenced and is experiencing 51gn1ficant movement. Some

appeared and th ment has not easgdg The movement and ; o
S C Cracking in foundation wafl
cracking is most apparent in the front Meeting Room where there due to settlement

is significant gaps in the trim and the entire north side of the room

is very visibly out of level (sinking). There is also significant

cracking in the ﬂoor.and tile of the men’s and women’s bathrooms

and thie-area near the children?s stack murral is visibly out of level
“also. Our inspection of the roof striictiire in thesé areas indicates B
- significant structural distress: Many of the roof trusses are twisting
and/or pulling apart from the masonry support wall. In the east
wall of the meeting room adjacent to the bay there is a sizable gap
in the masonry wall which we believe is due to the movement of
the building. The damage to the roof structure will need to be

addressed.

Previous crack repair

C2AE Project # 11-0131 9
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from the stoop the deck is- corroded to the pomt of non ex1stenc

Whlle the slab is retammg its structural integrity, the corrosion Mesting room settlement of
should be addressed. The other deficiency is along the east wall of north 12” of building
the addition. The joists along that foundation wall are not bearing :
on a steel bearing plate but instead have a wood wedge under their
bearing surface. These wood wedges are unacceptable for long
term bearing. The plastic moisture barrier membrane that lies on
top of the crawl space pea grave! has been pushed back in many
arcas allowing ground source moisture from the soils to enter. The

membrane should be pulled back to cover the pea gravel. O
Crack in restroom stal!

Woo e under flor joist

e C2AFE Project # 11-0131
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Recommendations
If the library chooses to remain in this building the following structural repairs should be made

regardless of whether an addition is planned or not:

1. The north wall extending around the east corner to the bay should be removed including the
foundation and it should be replaced with a new bearing wall resting on either piles or helical
piers.

2. The roofing and sheathing in this area should be taken off and any damaged roof trusses
should be repaired or replaced. |

3. The wood wedges under the joists in the crawl space should be removed and the joists should
bear on either steel shims or solid grout.

4. The corroded form-deck around the stoop in the crawl spaces should be wire brushed to

remove all corrosion and new deck support should be installed.

Wealso recommend that while decision: regardmg the fiiture of the library are considered, that 2

monitoring of the north and cast wali be 1nst1tuted -Ideally, this monitoring wotild be fairly precise, i.e
“net done with bubble levels and ___ta.pe mea_su:es,-_ but with precision survey instruments. It should be - ¥

repeated on at least a quatterly basis to allow for early warning of any major movetnent. * |

C2ZAE Project # 11-0131 11
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A quick inspection of the mechanical and electrical systems was done to assess there general

condition and to identify any observable problems.

The heating, ventilation, and air conditioning (HVAC) system consists of four (4} roof top units
that have gas fired heat exchangers and high efficiency cooling. They were installed in 2008 and appear
to be operating properly. These units replace the original roof top equipment installed in 1994 during a
total HVAC *makeover’ to the facility and are much more efficient, but utilize the existing ductwork
located entirely above the ceilings. This system design, while very cost effective, has very poor air
distribution in the heating cycle due to the high ceilings (10° to 12”) creating a “hot head/cold feet”
environment from heated air not able to be ‘pushed’ to the floor. However, it is very effective for the air
delivery in the cooling cycle since cool air sinks naturally. The corrent HVAC system is in good shape

and performs as designed, but has its inherent cost vs. benefit compromises.

The plumbing is original as are the plumbing fixtures (circa 1973) and appear to be in good

condition. However/7all'the restroc

i d Mlohlgan Bamer Fre€ accesmbxhty

T ' Vents EThe public restrooms are located along the north wall of the original building where the
extreme settlement problems are occurring. There is the concern of possible problems with the sanitary
drains from the toilets crushmg, breaklng or changmg slope direction due to the settlement causing

"“j""_:nrthe building, except for one spiinkler

on water consumption.

The electrical service consists of a total of 580 amps, 208 volt 3-phase power that is split between
two (2) 200 amp panels, a 150 amp panel (serving the panel by fireplace), and a 30 amp panel located in
the former boiler room in the original building on the east wall. The service grew over the years as the
building expanded and air conditioning was added. Though adequate for a 10,000 sq. ft. building,‘thete
are minimal available breaker spaces in the panels for any future need. -t appears from the drawings that
-_the nain feed wire betiveen the. meter and the panels has not'been upgraded (increased in size}, and if * '
' -;'.f' that is the case, could potentmlbf overheat during a high load time {very ot summer day) and burn.

. This _needs_,to he verzf jed, however, it is possible that it was upgmded when the new transformer was

installed.

C2AE Project # 11-0131 13
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The lighting system consists of older fluorescent recessed troffer and surface mount T-12 light
fixtures. Though fairly efficient compared to incandescent lighting, more efficiency can be had by

replacing the current lighting fixtures with new T-8, or T-5 HO high performance lighting fixtures.

Surface mount light fixtures in reading area
and offices

Surface mount light fixtures in reading area
and offices

AT Proiect # 11-0131
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The soil borings and geotechnical report confirm that
the entire site contains anywhere from 3 feet to 11 feet of poor
soils, or a 6.5 foot average depth from the data. The soils
contain a combination of dumped fill material (glass, wood,

metals, bricks, concrete, paper, etc.) and peat (low

strength/highly compressible) materials. The water table is

Soil boring locations at north
portion of site

anywhere fiom 6.2 to 10.5 feet below ground level, which is not

unusual with the proximity along the Kalamazoo River.

tke_ ten « 0) soil rborm _gtve uy conclastve evzdence af tke ttes former status as a lacat dump and _theﬂ;

“'soil structure not being canduave fo standard constractton fechniques, Thé geotechnical report

contains more detalled information regarding construction recommendations of any future buildings on

the site, as well as corrective measures to be employed to the current library building,
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Soil boring location plan
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The library site has
approximately 115,300 sq. ft.,
or 2.65 acres, and is a
parallelogram in shape, thus
making the acute (less than 90

degrees) cormers difficult to

plan and design with. “This’¥

ad_]usts the usable property

'51ze:d _"n to 2 actes roughly.#

However, to Support a 20,000°
g fi. building and 80 to 90 7

cars of parking. The site is

Ariel view

served by all public utilities except the storm water control, which surface drains to the

* river. It is anticipated that the current practice of surface drainage of the storm water directly to the river
will not be allowed when major changes occur and a system of storm water capture, pre-filtering and
controlled release would be required, as is typical of community planning today for a project adjacent to a

river.

tire site appéars to be free of river flooditig, diy 100 year tain‘events, and, surprisingly,is /

not'on the FEMA flood. insurance maps: ‘Discussion with the city also confirms the above information.
Thdﬁgh the site hasn’t flooded in recent times and memory, it would be prudent to plan for a future
occurrence should the library stay and build new on the north portion. This would involve placing the
new buildings floor level somewhere between the current grade and the existing buildings floor level.

The grade does gradually rise as you approach M-89 and the bridge, so any new structure would be higher

as well.

“The site has'a-wonderful view and proximity to the river and can offer library patrons "~
-;opgqrtqgitics‘-that could be exploited positively wifh any future expansion, or new construction;- despite -
thié:poor soils. Tt will beé difficiilt o Sonviiics the community of a move from this site that offers river
adjacency and is nestled in a quiet residential nelghborhood Change 1s “hard: dynamlc to overcome when.

an institution, such as-the. llbrary has been ina familiar and “comfortable” locatlon “for almost 40 years.

C2AE Project # 11-0131 ' 17
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A new building at the north portion of the site would provide a significant physical presence and
visibility for the library along M-89. The parking would be behind (south) the building, thus screened
from view. However, staying on the current site does come with a price tag to design with the bad soils,
and depending on the arrangement with the donor family, the property may revert back over to them if
you move. This would need to be confirmed. Other benefits are the ability to stay in the current building

during the construction of the new facility and the purchase of new property isn’t required.
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Site Plan Layout Concept 1
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We believe there are five (5) viable options the library can consider:

Option 1: Make necessary repairs and not expand

Option 2: Expand current building and make limited repairs

Option 3: Expand current building and make complete repairs

Option 4: Demolish current building and construct new {on or off-site)

Option 5: Move and re-purpose an exiting suitable building

Option 1
This option only involves rebuilding the north 12 ft. of the original building (800 sq. ft.).

Lift/Level North Wall Area: 20 piles x $5,000.00 = $ 100,000.00%
Remodel/Rebuild North Wall Area: 800 sq. ft. x $75.00 = $  60,000.00%
15% Contingency: $  24,000.00%
10% Owner Costs: $  16,000.00
Design Fees: $202.000.00* x 15.0% = $  24.000.00
Total Costs: $  224,000.00

C2AE Project # 11-0131 21
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Option 2

This option expands the library to 18,600 sq. ft. with a 9,600 sq. ft. addition (*L’ shaped to the
north and west), provides limited repairs to the existing building (replace north 12 feet of original & roof
tie-in to new addition), and builds a new 80 car parking lot. This idea accepts the fact that the remaining
9000 sq. ft. of the existing buitding could settle since it was built over suspeet soils, however, it hasn’t
shown any substantial movement since it was constructed. This option would require the library to move

to a temporary location for the duration of the construction ($70,000.00 included in Owner Costs).

Demolish North Wall Area: 800 sq. ft. x $20.00 = $  16,000.00*
Remode! Existing Library: 9,000 sq. ft. x $50.00 = $ 450,000.00*
New Addition: 9,600 sq. ft. x $175.00 = $ 1,680,000.00*
Site Work: 80 cars x $5000.00 = $  400,000.00%
10% Contingency: $ 255,000.00%
8% Owner Costs: $  204,000.00

FF&E: 9,600 sq. ft. x $20.00 = $  192,000.00*
Security & Technology: 18,600 sq. ft. x $6.00 = $ 112,000.00%
Design Fees: $3,105,000.00* x 8.5% = $§ 264,000.00

Total Costs: $ 3,573,000.00

($192.10/sq. ft.)

22 C2AE Project # 11-0131
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Option 3

This option is similar to Option 2, but rebuilds the existing libraries floor to prevent any future

settlement.

Demolish North Wall Area: 800 sq. ft. x $20.00 =
Remodel Existing Library: 9,000 sq. ft. x $50.00 =
Rebuild Existing Floor System: 9,000 sq. ft. x $75.00 =
New Addition: 9,600 sq. ft. x $175.00 =

Cost Scenarios

$

16,000.00*

$ 450,000.00*

$

675,000.00*

$ 1,680,000.00*

Site Work: 80 cars x $5,000.00 = $ 400,000.00*
10% Contingency: $ 322,000.00%
6% Owner Costs: $ 193,000.00
FF&E: 9,600 sq. ft. x $20.00 = $ 192,000.00%
Security & Technology: 18,600 sq. ft. x $6.00 = $ 112,000.00%
Design Fees: $3.847.000.00* x 8.5% = § 327.000.00
Total Costs: $ 4,367,000.00

($234.78/sq. ft.)

C2AE Project # 11-0131
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Option 4
This option costs the construction of a new library building on or off the current site. This would
allow the library to stay in the current building and then move to the new when completed. If the new

building is off-site there would be no demolition costs for removal of the existing building.

Demolition of Existing Library: 9800 sq. ft. x $10.00 = $  98,000.00%
New Building Coastruction: 18,600 sq. ft. x $165.00 = $ 3,069,000.00%
Site Work: 80 cars x $5,000.00 = $ 400,000.00*
7% Contingency: § 250,000.00%
5% Owner Costs: $ 178,000.00
FF&E: 9,600 sq. fr. x $20.00= $ 192,000.00%
Security & Technology: 18,600 sq. fi. x $6.00 = $ 112,000.00%
Design Fees: $4.121.000.00* x 8.0% = $ 330,000.00
Total Costs: $ 4,879,000.00
(Does not include new site purchase costs) ($262.31/sq. ft.)
Add for full (bare) Basement (on-site): 18,600 sq. ft. x $60.00 = $ 1,116,000.00
Add for full (bare) Basement (off-site): 18,600 sq. ft. x $50.00 = $ 930,000.00
Deduct for no Demolition of Existing Library costs: ($ 118,000.00)

Deduct for new site with good soils: 18,600 sq. ft. x $25.00 = ($ 465,000.00)

24 - C2AE Project # 11-0131
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Option 3

This option re-purposes an existing building that is suitable for adaptation into a modern library,
This would take a special building in terms of size, age, and construction (materials and systems), like a
small grocery store. For the purposes of this cost option, it was assumed that only the shell was usable
(roof, exterior walls, floor) and the site is large enough for 80 cars and needs only moderate work to be
aesthetically pleasing and functional for library functions. It is also assumed that all public utilities are

available and in place on-site (water, sanitary sewer, gas, power, and storm sewer).

Demolition: 18,600 sq. ft. x $3.00 = $  56,000.00*
Remodeling: 18,600 sq. ft. x $125.00 = $ 2,325,000.00%
Site Work: 80 cars x $3,000.00 = $ 240,000.00*
10% Contingency: $ 262,000.00%
5% Owner Costs: $ 131,000.00

FF&E: 9,600 sq. ft. x $20.00 = $ 192,000.00*
Security & Technology: 18,600 sq. ft. x $6.00 = $ 112,000.00*
Design Fees: $3.187.000.00* x 8.5% = $_271.000.00

Total Costs: $ 3,589,000.00

{Does not include site/building purchase costs) ($192.96/5q. ft.)

CZAE Project # 11-0131 25
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GEOTECHNICAL EVALUATION REPORT
RANSOM DISTRICT LIBRARY
PLAINWELL, MICHIGAN
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18486 Sheldon Rd., Sulte 200, Piymouth, Michigan 48170 « Tal: (734) £53-5123 « Fau: (Y34} 453-5201

Reference Mo, D020106
Getober 25, 2011

Mr. Dennis B. Jensen, ALA, ALA, MLA
Principal, Design Architect

CZAE

648 Monros Avenne NW

Suite 210

Grand Rapids, Michigan 49503

Dear Mr. Jensen:
Re:  Geotechnical Evaluation Report

Ransom District Library
Plainwell, Michigan

in accordance with your request, Inspecsol Engineering, Inc. (Inspecsol) has conducted the
geotechnical evaluation of the above-mentioned site and is pleased to present the following
report. The work was authorized by CZAE as ouilined in our proposal dated September 22,
2011, and as amended in e-mail and telephone correspondence. Scven additional boreholes were
drilled at the site as authorized by C2AE after discussions with the Library Board. This
geotechnical evaluation is preliminary and is not construed to be used for any final design of
building structures at the site.

We trust that this information meets with your approval. Please do not hesitate to contact us,
should any questions arise.

Respectfully Submitted,
INSPECSOL ENGINEERING, INC.
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1.0

INTRODUCTION

Inspecsol Engineering, Inc. (Inspecsol) was retained by C2AE to conduct a geotechnical
evaluation for a proposed expansion of the existing Ransom District Library. The site is
located at 180 South Sherwood Avenue in Plainwell, Michigan. A Site Location Plan is
provided as Figure 1. The library board members are considering an expansion to the
facility, as current use by the library patrons indicates a larger space is needed. Options
considered by the library board include adding on to the existing structure, or building a
new structure on available spacé to the north portion of the property. C2AE has been
hired by the Library to ptovide pteliminary architectural and engineering assessments for
space needs, and the condition of the existing structure.

The site is bound by M89/Bridge Street to the north, Sherwood Avenue to the east,
residential property to the south, and the Kalamazoo River to the west. The .current
footptint of the building is approximately 10,000 square feet. The original 6,000 square
feet was constructed in 1973 and is supported on shallow footings. This portion of the
building has experienced excessive settlement, especially along the north and northeast
building lines. An addition was completed in 1988, and was located and connected to the
west and south original building linés, This portion is supported on deep foundations
(driven piles). An attempt to remediate the settlement on the northern portion of the
original building was completed by grouting techniques. The work completed is not well
known due to lack of documentation, and based on settlement monitoring, does not
appear to have been affective.

This repott contains a description and findings of our geotechnical evaluation, as well as
professional opinions and preliminary recommendations regarding subsurface conditions
and foundation options of the proposed library expansion or new structure.

e




2.0

FIELD AND LABORATORY WORK PROGRAMS

The fieldwork for this geotechnical evaluation was carried out on October 7 and October
10, 2011. Ten (10) boreholes were advanced throughout the site. All of the boreholes
were extended to 20 feet below the existing ground surface. Eight (8) of the boreholes
were placed within the grass area north of the existing parking lot where a potential new
building could be constructed, Two (2) boreholes (SB-7 and SB-8) were placed as closed
as physically possible to the northeast and northwest corners of the existing building for
subsurface evaluation where settlement of the structure has occurred. The borehole
locations are shown on the attached Location Plan enclosed as Figure 2. The detailed
results of the individual boreholes are recorded on the accompanying boring logs in
Appendix A.

The number and depth of boreholes were selected by C2AE after consulting with the
Library Board. The boreholes were located in the field by Inspecsol staff by pacing
and/or taping off the building and other site features. Inspecsol staff arranged for
underground utility locates, directed the drilling, in-situ testing and sampling operations,
and logged the boreholes.

Great Lakes Drilling, under the full-time supervision of Inspecso! staft, completed the
horeholes. The boreholes were drilled with a truck-mounted CME-75 drill rig using
4.25” ID hollow stem augers. Representative soil samples were obtained at 2.5-foot
intervals to a depth of 10 feet and at 5-foot intervals thercafter by using a 2-inch diameter
split spoon barrel sampler in general accordance with ASTM D-1586, The results of

these penetration tests are reported as N-values on the horehole logs at the corresponding -

depths. The ground surface elevation at each borehole was estimated using topographic
information included on a site diagram from William C. Abbe Architect dated 4/29/88
developed during the design phase of the building expansion. We estimate the accuracy
of the elevations to be +/- 2 feet, but are suffice for this geotechnical study.

Soil samples obtained from the borcholes were field classified upon retrieval for type,
texture, color and motsture condition. The samples were sealed in clean, airtight, glass
containers. Groundwater observations were made in the boreholes during, and upon
completion, of drilling, All samples were transported to our geotechnical laboratory in
Plymouth, Michigan for further examination and testing.

All samples received in the lab were visually examined by an experienced geotechnical
engineer, and classified on the basis of type, texture, plasticity, color, relative density and
consistency in general accordance with the Unified Soil Classification System. Moisture
content determinations and organic content by loss on ignition tests were completed on
select samples. Results ot the moisture content are included on the individual borehole
logs at their respective depths. In addition, a summary of all test results is included in
Appendix B,
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3.0

SITE AND SUBSURFACE CONDITIONS

Details of the subsurface conditions encountered at the site are summarized below and
are also presented on the accompanying Borehole Logs in Appendix A. It should be
noted that the subsurface conditions are confirmed at the borehole locations only, and
may vary at other locations both horizontally and vertically. The boundaries between the
vatious strata, as shown on the borehole logs, are based on non-continuous sampling,
These boundaries represent an inferred transition between the various strata, rather than a
precise plane of geological change,

31 Soil Conditions

Topsoil — Topsoil was encountered at all borehole locations, and ranged in thickness
from 4 to 13 inches.

Sandy Fill - Below the topsoil, sandy fill with varying amounts of gravel and silt was
encountered. The sandy fill also contained varying amounts of wood, glass, plastic,
metal and brick debris, as well as organic material and roots. The fill extended in depths
ranging from 4 to 11 feet below the existing ground surface elevations.

Standard Penetration Test (SPT) ‘N’ values obtained within the fill material varied
between 0 to 50 blows per foot (bpf), with an average ‘N’ value of 12 bpf. In general, ‘N’
values indicate the fill consistency is very loose to compact, with highér ‘N’ values most
likely representing areas of brick or metal debris encountered.

Moisture contents of the fill soil varied between 6 and 206 percent by weight. Higher
moisture contents generally coincide with areas of higher organic content and wood
debris encountered. Moisture contents are indicated at their respective depths on the
individual borehole logs presented in Appendix A.

Peat — Sandy peat (PT) was encountered below the upper fill soils at boreholes SB-1, SB-
2, §B-3, SB-6, SB-8, SB-9 and SB-10. The peat encountered extended in depths ranging
from 7.5 to 9.5 feet below the existing ground surface elevations. '

Moisture contents of the peat ranged from 54 to 123 percent by weight. Organic contents
of the peat ranged from 5.3 to 164 percent by weight. The organic content was
determined by the loss by ignition test method. Moisture contents are indicated at their
respective depths on the individual borehole logs presented in Appendix A.

Sand — Below the fill at boreholes at SB-4, SB-5 and SB-7, and below the peat at the
remaining boreholes, granular matetial (SM), (SP) and (SP-SM) was encountered, and
extended to the termination depths of the boreholes. The fine to coarse sand contained
varying amounts of silt and gravel.



Standard Penetration Test (SPT) ‘N’ values obtained within the natural sand varied
between 15 to 42 blows per foot (bpf), with an average ‘N’ value of 27 bpf. In general,
‘N’ values indicate the native granular soil consistency is compact to dense. The drill
crew also noted the possibility of cobbles being present within the granular soil. This
was based on the occasional drill rig “chatter” from the augers as the borehole was
advanced.

Moisture contents of the native granular soil varied between 4 and 41 percent by weight.

Moisture contents are indicated at their respective depths on the individual borehole logs
presented in Appendix A.

3.2 Groundwater Observations

The following table summarizes the depth to groundwater as encountered during and
immediately after the drilling and sampling.

. . GW Depth (ft.)
Boring ID | GW Depth (ft) |y p [frmi(“g
SB-1 8.0 5.5
SB-2 §.0 6.8
SB-3 5.0 8.1
SB-4 6.8 6.8
SB-5 75 4.5
SB-6 6.2 5.9
SB-7 10.5 10.2
SB-8 8.0 8.5
SB-9 78 6.0
SB-10 7.2 6.6

It should be noted that groundwater levels are transient and tend to fluctuate with the
seasons and periods of precipitation and temperature.
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4.0

DISCUSSION AND RECOMMENDATIONS

4.1 New Construction

If the library decides to construct a new building within the Site, the most likely location
would be the grass area north of the existing parking lot. Within this area, soil boreholes
SB-1 through $B-6, SB-9, and SB-10 were drilled. At all locations, uncontrolled fill soil
with debris (concrete, wood, plastic, etc.) was noted in the upper 5 feet. In addition, a
layer of highly compressible peat was encountered from 5 to 7 feet. These conditions are
not conducive to supperting structures on shallow spread footings or slab-on-grade floors.
The high irregularity of the fill, in terms of both strength and compressibility, and the low
strength/high compressibility of the peat layer would result in excessive settlement, both
total and differential, This condition is detrimental to building structures. A few
preliminary options for constructing a building at the north end of the property are
discussed below. Both will add construction costs above a typical shallow footing with
slab-on-grade support that would be expected for a structurs type considered by the
library, based on assumed loads.

One option would be to remove all fill and organics/peat below the planned building
footprint, and either construct a basement, or replace the excavated material with
engineered fill. A relatively light-loaded structure could then be constructed with
shallow footings and slab-on-grade, or the basement supported on the underlying natural
compact to dense sand. In either case, the excavated material would most likely need be
disposed at a licensed Type II landfill, and confirmatory testing completed prior to
disposal for landfill acceptance. This will add some environmental testing costs, and the
obvious disposal costs. If a basement is constructed to offset costs for importing clean
fill, there will still be cost considerations for long-term and permanent drainage. The
high natutal groundwater table will most likely requite a under drain system of perimeter
drains, lateral drains under the basement slab, and sump pumps. Watérproofing the
basement walls will also be a possible requirement. Other construction related issues
would be the probability of requiring temporary earth support (shoring) fot excavation,
and construction dewatering. These will add additional construction costs,

Another option would be to construct the building on deep foundations such as driven
piles or helical piers. The deep foundation system would need to penetrate through the
upper fill material and organic layer to the underlying natural sand, Because of the high
water table, our preliminary assessment is that a driven system will be more cost effective
than a drilled system such. as drilled piers or auger-cast-in-place (ACIP) piles. The
presence of rubble material and cobbles in the natural sand may cause complications for
both a drilled and driven deep foundation. To prevent differential settlement between the
foundations and the floor slab, it may be required to construct the floor as a structural
slab. Driven piles could be comprised of either steel H-piles, steel pipe piles, or wood
piles. Another option, and based on anticipated relative light loads, would be a screw-in
anchor such as a helical pier. The ability of the driven pile or screw-in anchor to
penetrate through the debris in the uncontrolled fill and cobbles in the natural sand will



have an impact on the final method sclected. The driven pile system is more likely a
better choice to compensate for this condition.

4.2 Existing Building Support

The original portion of the building, especially the north wall, has experienced excessive
settlement since it was built. It is supported by shallow footings, and the effect has been
consolidation/compression of the fill material and organic peat. Although it appears the
settlement has subsided, or at least the rate of settlement has reduced, if the existing
facility is to remain, remedial measurcs should be taken for foundation support. Any
addition to the existing building will also need to consider design for deep foundations as
discussed in Section 4.1 for foundation support. :

Foundation repairs will most likely consist of a drilled or pushed piling system to
penetrate the existing fill material and underlying peat. In general, the bottom of tooting
is exposed and a foundation pile is installed then attached to the footing so that the load
us eventually transferred to the natural qand encountered in the boreholes. Possible piling
systems could include helical piles, resistance (or push piles) and drilled micropiles.
These can usually be installed with smaller gquipment for the anticipated depths and
loads required for individual piles, and with fow noise and vibration effects that would be
detrimental to the existing structure and minimal disturbance to patrons. A further
advantage with the push piles is that they can be used fo raise or jack the existing
foundations to its near-original elevation to re-level the building.

As with the discussion in Section 4.1, any drilled or pushed pier used to remediate the
existing footings, the presence of the debris in the fill and cobbles in the natural sand
need to be considered. The refusal of piers within the debris and uncontrolled fill is more
detrimental since the load carried by the pier would not transfer down to the natural soils,
and if terminated in debris above the peat would result in continued settlement. A refusal
due to cobbles in the natural sand would result in concerns for higher point stresses in the
pier tip and damage to the pler.

Piers on the order of 15 feet in length would be capable of providing resistance loads on
the order of 5 to 10 tons per pier. Typically, the piers would be spaced along a
continuous footing at 4 to 6 feet, depending on required loads and the structural capacity
of the existing footing for bending moments between piers. Estimated installation costs
for piers of this depth and load capacity is on the order of $2,000 to $2,500 per pier.
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5,0

LIMITATIONS OF THF, REPORT

This report is intended solely for C2AE (Client) and other parties explicitly identified in
the report and is prohibited for use by others without Inspecsol’s prior written consent,
This repott is considered Inspecsol’s professional work product and shall remain the sole
property of Inspecsol. Any unauthorized reuse, redistribution of or reliance on the report
shall be at the Client and recipient’s sole risk, without liability to Inspecsol Client shall
defend, indemnify and hold Inspecsol harmless from any liability arising from or related
to Client’s unauthorized distribution of the répott. No portion of this report may be used
as a separate entity; it is to be read in its entirety and shall include afl supporting
drawings and appendices.

The recommendations made in this report are in accordance with our present
understanding of the project, the current site use, ground surface elevations and
conditions, and are based on the work scope approved by the Client and described in the
report. The services were performed in a manner consistent with that level of care and
skill ordinarily exercised by members of geotechnical engineering professions currently
practicing under similar conditions in the same locality. No other representations, and no
warranties or representations of any kind, either expressed or implied, are made. Any use
which 4 third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties.

All details of design and construction are rarely known at the time of completion of a
geotechnical study. The recommendations and comments made in the study report are
based on our subsurface investigation and resulting understanding of the project, as
defined at the time of the study. We should be retained to review dur recommendations
when the drawings and specifications are complete. Without this review, Inspecsol will
not be liable for any misunderstanding of our recommendations or their application and
adaptation into the final design.

By issuing this report, Inspecsol is the geotechnical engineer of record. It is
recommended that Inspecsol be retained during construction of all foundations and
during earthwork pperations to confirm the conditions of the subsoil are actually similar
to those observed during our study. The intent of this requirement is to verify that
conditions encountered during construction are consistent with the findings in the repott
and that inherent knowledge developed as part of our study is correctly carried forward to
the construction phases,

It is important to emphasize that a soil investigation is, in fact; a random sampling of a
site and the comments included in this report are based on the results obtained at the test
locations only (the ten [10] borehole locations). The subsurface conditions confirmed at
the ten (10) test locations may vary at other locations. The subsurface conditions can also
be significantly modified by the construction activities on site (e.g., excavation,
dewatering and drainage, blasting, pile driving, etc.). These conditions can also be
modified by exposure of soils or bedrock to humidity, dry periods or frost. Soil and
groundwater conditions between and beyond the test locations may differ both



horizontally and vertically from those encountered at the test locations and conditions
may become apparent during construction which could not be detected or anticipated at
the time of our investigation. Should any conditions at the Site be encountered which
differ from those found at the test locations, we request that we be notified immediately
in order to permit a reassessment of our recommendations. If changed conditions are
identitied during construction, no matter how minor, the recommendations in this report

shall be considered invalid until sufficient review and written assessment of said

conditions by Inspecsol is completed.

We trust that this report meets with your present requirements. Please do not hesitate to
contact us should any questions arise.

Respectfully Submitted,

INSPECSOL ENGINEERING, INC,

Jor Ry -
Koo Py “‘MLT fon /;é'%f,

Rebecea E. Bentley, EIT Michael C. Gentner, PE
Staff Engineer Vice President
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{FILL) Silty fine ¢ coarse sand FILL, trace
gravel, cinders are! root hairs, loose, brown,
5-3 0 - 1-1-1 2 J\ l

8.0
S (PEAT) Based on dril cuttings. No recovery

. z 10

[ do 5 TOPSOIL) l . \ ‘
7| T(FLL) Sand FILL with silt, trace gravel an

v cinders, loosa, brown, moist, st l100] 11 a4 . ‘» ‘ l\

75 )
T (8P) Fine lo coarse SAND with gravel, trace 3

silt, dense to compact, brown, wet, - e
g4 |33l 10! 104723 | 40

o :.:.’:_-1.{_.'} / - A

S5 |100] - 9-8-12

$-6 |85 - 7-8-12

.
END OF BORING AT 20.0 FEET

Borehole was advanced with hollow stem
augers, and backfilled with sail cuttings.

Wi, 800

WL (AB): _6.5 1L
CAVE IN: __ 640,

(L LOG WITH GRAPH D020108 RANSOM DISTRICT LIBRARY.GPJ CRA PLYMOUTH.GDT 1072111
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SOIL LOG WITH GRAFH DO20106 RANSOM DISTRICT LIBRARY.GPJ CRA PLYMOQUTH.GDT 10/21H1

REFERENCE No.;

0020106 ENCLOSURENo:
A dECsOL BOREHOLE No.:___SB-2 BOREHOLE REPORT
TENGINEERING INC, ELEVATION: 723 +/- Page: _1_ of _1_
GLIENT: C2AE ] LEGEND
PROJECT: Rangom Dlstrict Library 8§ - SPLIT SPOON
LOGATION: ____Plainwsl I ST - SHELBY TUBE
v (Il RC - ROCK CORE
DESCRIBED BY: A, Johrison CHECKED BY: __R. Bentley {45 v - WATER LEVEL
DATE (START): _ October 7, 2011 DATE (FINISH): _ October 7, 2011 Z - GRAB SAMPLE
DRILLER: Great Lakes DRILL RIG: CME-78
- = Uniconfined Compradsiva & Hand Penetrometer
= £ Yo | 2@ g | Sirength(Qu o
G . ) c G = 2 ngih O Forvana.
£ S| 8 DESCRIPTION OF 2 58| 2 |2 Selowspey 8§ et
g1 8% |2 SOIL AND BEDROCK i 85| 3|85 6in |SE| 0 Wetercontent(s)
i 4= ez g E0 5= H. Atterberg limits (%)
w O e w Value (blows /12in)
Feet |723 +/- GROUND SURFACE % NE & & a e
1 000 [EZ0HTOPSOIL)
xf;; (FILL) Fine to coarse sand FILL with silt and
J ;,_f":. ¥ gravel, very loose o compact, brown, moist, X s | 55| 13 241 2 le o
] e \5 Nota: Concrete. wood and brick debris noted ' \\
N ft:‘;‘g,,;* ™~
— e
i P 82 |44 | 13| 5158 | 21 5 .
- 000 ErEa - vd
] v | APEAT) Sandy PEAT with organics and reots, ;
N « il frace silt, very foose, black, moist, 1)
_ ated §-3 |78 (70 6-2-1 3
i bar e ) 1OI = 10.7%
— 000 -.' 24 B.D - X )\\
J 7 ; {SP-SM) Fine to coarse SAND with grave! and \\
—] slit, compact, Hght brown, wet.
| : S-4 [100] 21 | 15-13-10 | 23 OT
10 — \
J oo 2.0 \
1~ (SP) Fine to coarse SAND with gravel, trace
_ silt, compact, brown, wet,
N Note: Posslble cobbles noted by drllling craw
i 84 {22 — | 81411 | 25 ¢
18
] B s6 |78 ~ | 7817 |23 .
20 - oo [oi20.0
47 END OF BORING AT 20.0 FEET
N Borehole was advanced with hollow stem
_ augers, and backfilled with solf cuttings,
_ LOI - Loss by ignition
25 — Wi BOTt
7 WL (AB): 881,
- CAVE IN: _8.01t.




REFERENCE No.. [ne20108 ENCLOSURE No.:
JSPECSOL BOREHOLE No.: _SB-3 BOREHOLE REPORT
CLIENT. C2AE LEGEND
PROJECT: Ransom District Litrary 5 85 - SPLITSPOON
LOGATION: Plainwell, M| ] ST - SHELBY TUBE
- [} RC -ROCKCORE
DESCRIBED BY: _A. Jehnson CHECKED BY: R. Bentiey % 4 - WATER LEVEL
53] - GRA
DATE (START): _ October 10, 2011 DATE (FINISH): _October 10, 2011 ] GS - GRABSAMPLE
DRILLER: Great Lakes DRILL RIG: CME-75
. [ Unconfined Compressive A Hand Panatromelar
[ = T | 2|0 & Strength {Qu) o
[«X c Q [ = orvane
s\ %z|8 DESCRIPTION OF g sa | 5 2.8 Blows pen & g
[ =] = 5 D BEDR CK B o |5 : ® ater contanl
S w8 OfL AN © e ,%E e |2 g bin 5= 1, Atterbors limits (%)
@ @ 1@ Nvalue (blows /12in.)
Feet | 723 +- GROUND SURFACE % NS & & m o
000 [0 ATOPSOIL) ]
— T (FILL) Clayey sand FILL with silt and gravel, —
]l o \v | compact, brows, maist. , >< S 1100] - 465 | 11 »
| S [ ' \
T poo HeZeRO
1" Lol (FILL Sand FILL, trace gravel, compact, dark ]
- <. brown, moist.
A N g2 lmlnn| 1065 |1 .
5 - ooo [FEad
4 M [PEAT) Sandy PEAT with organics and roots,
— very loose, black, moist to wet. l
| X g3 |100]123) 114 | 2 [€] E
. LO! = 16.4% ' ~—
- oo L0 4 i
17 (SM) Fine to coarse silty SAND with gravel, || , L
. dense, brown, wet. . e
i g4 | 44 | 21 | 122220 | 42 3 Ve
{0 — Note: Possible cobbles noted by drilling crew - - /
- oo 120
1 (SP-SM) Gravelly SAND with silt, compact to /
— dense, brown, wet.
E ) Note: Pessible cobbles noted by drilling crew \/ :
g i g5 |72 ] | 81314 | 27 1
HARER. — ] ’7
Z —
5
3 .
= —
2 !
. |
1 — !
. : |
§ 7] 3 g6 | 50 | ~ | 81814 | 82 k .
b _ {14200 .
5|20 7 000 END OF BORING AT 20.0 FEET
E@ - Borehole was acvanced with hollow stem B
E augers, and backfilied wilh soil cuttings.
B
z LOIl = Loss by ignition —
7]
=] 25 WL _ B0, ——
3 WL (ABY: _ 811
% CAVE IN: _ 9.3, \
% -
E
e I - S -
L)
9
z 1

()

nomomoT T T I T T nnnonnnonni
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REFERENCE No.: po20108 ENCLOBURE No.!

h.,ls EcsoL BOREH_OLE No.: . SsSB4 . BOREHOLE REPORT
Eﬁﬂ%gcsmgmc ELEVATION: 123 +/- ft Page 1 of 1
CLIENT: C2AE L,EGEND
PROJECT: _ Ransom District Library . $§ - SPLIT SPOON
LOCATION: ___ Plainwell, MI | ST -SHELBY TUBE
o ' ] RC -ROCKCORE
DESCRIBED BY: A, Johneon CHECKED BY: __R. Bentley %% Y - WATER LEVEL
DATE (START): _ October 10, 2011 DATE (FINISH): _ Oclober 10, 2011 ' GS - GRAD SAMPLE
DRILLER: Great Lakes 7 DRILL RIG: _CME-T5 _
= N . = Undanfined Comprasalve /A Mand Penstrometer
= & T [ 2w o Strengih (Qu) O Torvsine
£ 32| 8 DESCRIPTION OF 8 881 2138 slows pel T § et
g1 3%| 38 SOIL AND BEDROCK & 85| 885 ein |28 0 Water content (%)
w B : 22 | [BO & W, Atterbarg limits (%)
v 7 & 'NValue (blows /12 In.) .
Feet [723 +- GROUND SURFACE % NE & 2w &
J 000 PBi04TOPSOIL) ' A
— 7XAL (FILL) Sand FILL with siit and gravel, ]
7 7521 compact, dark brown, molst, X s | 7216 | 61314 | 27| b
[ (FILL) Sand FILL with silt, peat, organics, || rd
— g debris, trace gravel, very loose dark brown, ;
i L) molst. 52 | 72| 42 1-2-1 3 T O
5 X5 LOI=8.1% /) ‘
_' - X 53 (100! 61 | 222 | 4¥ e T
1 o 8l B
1 7 [EART (5P-SM) Fine SAND, trace silt, dense, brown, || \\
- wet.
i $-4 | 17 | ~ | 15818415 | 31 »
10 - ogo [ulfio0 ' '
4 1 (8P Gravelly SAND, trace silt, compact, ‘ /
— brown, wat. /
] Note: Possible cobblas noted by drilling crew /
1 X §5 | 721 - | 898 |17 T
15 — A \
- o S6 [ 55| -~ | 7810 |19 ¥
20 ] 000 FTTEND OF BORING AT 20.0 FEET
- Berefiole was advanced with hollow stem
] augers, and:backfilled with soll cuttings.
- LOI = Loss by Ignifion
26 — WL _ 681t
K WL (AB):
- CAVE IN:

SOIL LOG WITH. GRAPH 0020106 RANSOM DISTRICT LIBRARY.GPJ GRA PLYMOUTH.GOT: 1024741




REFERENCE No.: 0020106 ENCLOSURENo.:
| iN}ﬁECSOL BOREHOLE No.: __ SB5 BOREHOLE REPORT

CLIENT: C2AE LEGEND

PROJECT, ___ Ransom District Library §5 - SPLIT SPOON

LOCATION: ____Plainwell, Ml ST - SHELBY TUBE

[[ RC -ROCKCORE

DESCRIBED BY: _A. Johnson _ CHECKEDBY: _R. Benﬂ@y__@ ¥ -WATER LEVEL
DATE (START): _ Octaber 10, 2011 BATE (FINISH): _ October 10, 2011 GS - GRAB SAMPLE
DRILLER: Great L.akes ‘ DRILL RIG: CME-7&
= c Unconfined Compressive & Hand Panelremeater
= = V| o S | Stength (Qu) oT
o =M = B orvans
£\ %g & DESCRIPTION OF g 8.5 2|3 g Blows pe B g toresat .
g\ zF g SOiL AND BEDROCK 7 asl gls € &in |2e 19{ Water content (%}
w = o2 o 20 T Alterberg limits (%)
@ , 0. |'@ “N'value {plows/121n) ,
. 5 7 7 3 7 5
Feet |724 4| GROUND SURFACE 1 % | NGO b om0 o s
000 | U8 ATOPSOIL) \
— .1 {FILL) Sand FILL with silt, trace gravel and -
- cinders, compact to very loose, dark brown, i
] molst. s |100] & §-7-8 16 [
N s2 | o) - 100
5 T (FILLy Sand FILL with siit and wood, brick,
imetal debris, loose, dark brown, moist, o
S-3 | 44 | 206 4-1-8

0
(SP) Gravelly SAND, trace siit, dense, brown
wel.

g.4 | 32! 41 | 13-1847
Nate: Possible cobbles noted by drilling crew

S-5 [100] 4 8-11-15

86 | 67 | - | 91417
R0 :
END OF BORING AT 20.0 FEET

Borehole was advanced with ballow stern
augers, and vackfilled with soil cuttings.

W 751
WL (AB). _ 451t
CAVE IN; _65.8 1t

5 RANSOM DISTRICT LIBRARY.GPJ CRA PLYROUTH.GOT 10721711

SOIL LOG WITH GRAPH 002010
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30IL LOG WITH GRAPH DO20106 RANSCM DISTRICT LIBRARY.GPY CRA PLYMOUTH.GDT 10721741

REFERENGE No.; D020106 ENCLOSURE Na.:
ih%bECSOI. BOREHOLE No.: SB-6 BOREHOLE REPORT
’ﬁﬁﬁw‘gﬁmﬁm&‘ ELEVATION: 724 +/-ft Page: 1 of _1_
CLIENT: CZAE LEGEND
PROJECT: Ransom District Library 50 85 - SPLIT SPOON
LOCATION: Plainwell, MI . ST - SHELBY TUBE
(Il RC -ROCK CORE
DESCRIBED BY: _A. Johnson CHECKED BY: _ R. Bentley €% v -WATER LEVEL
DATE (START): _ Ogtober 7, 2011 DATE (FINISH): _ October 7, 2011 GS - GRAB SAMPLE
BRILLER: Great Lakes DRILL RIG: CME-75
Sy c Unconfined Compressive A Hand Penetrometer
5 5 @ E5 E ge 2 | Strangih (Qu) (1 Torvana
RPN DESCRIPTION OF g 321 % |Z g blowspel £ 8 BT .
& | g7 H SOIL AND BEDROCK Al 25| gles 6in |25 ES' Watar °°"l9[“(f)
L 82 O2Z | IZ0 3, Aterbarg limils (%)
@ . O '@ N'Value (blows /12 In.)
Feet 724 +)- GROUND SURFACE % NE 5 & d 4 s
i 2304 (TOPSOIL)
— 080 277 (FILL) Sand FILL, trace clay and wood, brick
N 2 detrris, leose to very loose, dark brown, moist, X g1 |100] - 2.3-4 7 ®
] X 8-2 {100 M 2-1-1 3@ ]
5 — 5] R
1 000 lesup S
U AT (PEAT) Sandy PEAT with arganics, roots, very
4 e o] loose, black, molst to wet, 7 G
. AN s3 [72|65| 224 | 3 |@l T
i “59 0= 18.4% -
J 000 e B0 -
1 T T (SP-8M) Fine to coarse SAND with siit and ]
] gravel, dense, light brown, wet. .
A S-4 | 721 25 ] 15-15-24 | 39 i) \/q
10 — Note: Possible cobbles noted by drilling crew {3 /
T ooo Liibiz0
1 | (SP) Gravelly SAND, trage siil, comgact, /
- brown, wet.
7] >< 85 |100] - | 10-12-17 | 29
16 — - /
] T >< s6 [100| - | 81114 | 25
20 —| p0p 0.0
4 END OF BORING AT 20,0 FEET
" Borahole was advanced with hollow stem
_ augers, and backfiifed with soil cuttings,
_ LO! = Loss by ignition
25 — WL: _ 621
- WL (AB). _ 501t
. CAVEIN: _ 631




REFERENCE No.: 0020108 ENCLOSURE No..
iM}PECSOL BOREHOLE No.: ____SB-7 BOREHOLE REPORT
[?NG[NEEEINC;I lN(‘:. ELEVAT'ON: 730 +/" ﬁ Page: ‘_1__ Of ‘_1_
CLIENT: C2ZAE LEGEND
PROJECT: Ransom District Library %) 8§ - SPLITSPOON
LOCATION: Piainwell, Mi ST -SHELBY TUBE
) RC  -ROCK CORE
DESCRIBED BY: _A. Jehnson CHECKED BY: _ R.Bentey €87 Y -WATER LEVEL
DATE (START): _ Ootaber 7, 2011 DATE (FINISH): _ Otober 7, 2011 B Gs - GRABSAMPLE
DRILLER: Great Lakes DRILL RIG: CME-75
B ’ o =l c lércnnﬂln&(aé l‘.)ompressive A Hand Penetromesier
g a . =] O+ 2 rength [Ou [ Torvana
AP DESCRIPTION OF § 85 2 |2 2| Blows per T g (omal .
g1z= 8 SOIL AND BEDROCK 5 8EI S |88 s ZES Walor corte (%)
[t & PZ |y 2O & |ww erberg Imits {9}
® "N'valug (blows 12 In.)
Feet |730 +/ GROUND SURFACE % NE L & & a sl
1 000 [E£:04TOPSOIL) B
— 71 (FILL) Sand FILL with silt, trace arganics ang |
- <A gless, woad debris, very loose ta loose,
q e brown, moist. . S-1 el - 3-3-3 g F L3
- ’ j‘,". Note: Slight petroleum ador noted in 8-4 at 8.5 <
7 S 10 10.0 /i depth w
] X Sz {5513 | 11418 | 20 0 /p
5 —
. >< S.3 | 33 | 10| 4-50/M4" {50/4 (3/
_ LOl=5.7% R/ .
i s.4 | 22127 1-1-2 3 ‘\ [&)
10 - ¥ I -
] 1.0 :
_ 1 (SP) Gravelly SAND, lrace silt, compact,
_ brown, wet.
§ 7 85 | 83| ~ | 88412 | 21 .
| 15
8- \
z _
2
g \
= —_
z
- \
s - L
o - |
o - . sg | 33| - | 81043 l23 [ o[
% 20 — oo Laiif00
= 4 T» END OF BORING AT 20.0 FEET
5 ] Borehole was advanced wilh hollow stem .
£ .{ augers, and backfilled with soil cuttings.
E -
g — LOI = Loss by ignition . -
193] — (-
z _
u: —
zl 25 w1050
8 B WL (ABY. 1021 -~
o CAVE IN; _11.2 1L —
E_? -
o —_
[
)_I" — .
§ p—
(L) -
5 - L
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REFERENCE No.: D020106

ENCLOSURE No.:

SOIL LOG WITH GRAPH, D020106 RANSCOM DISTRICT LIBRARY.GPJ CRA PLYMOQUTH.GDT 1421/11

ihl’}l\’ECSOI. BOREHOLE No.: SB-8 BOREHOLE REPORT
ENGINEERING INC ELEVATION: 727 +- f Page: 1 of _1_
CLIENT: C2ZAE - LEGEND
PROJECT: Ransom District Library §8 - SPLITSPOON
LOCATION: Plainwell, M ST -SHELBY TUBE
[l RC -ROCKCORE
DESCRIBED BY: A, Jehnson CHECKED BY: R. Bentley L& . 4 -WATER LEVEL
DATE (START): _ October 7, 2011 DATE (FINISH): _ October 7, 2011 GS - GRAB SAMPLE
DRILLER: Great Lakes .. DRILLRIG: CME-75
o>y [t Unconfined Compressive A Hand Panetrometar
e = T | 2w a Strangih (Qu) o
[+3 CQ [ — Qrvane
£l g8 DESCRIPTION OF £ 52| 2 2.9 Blows penS § Lot
A g7 | 2 SOIL AND BEDROCK ol a5 g9 sl sin. @F & Walarconltapt{'il{:)
i &= a2z | |E0 3w Alterberg limils (%)
o O |'e "wvalus (blows/12in,)
Feet |727 +- GROUND SURFACE % NE & & w4 s
- S (TOPSOIL) i
o in)\y '1{FILL) Fine to coarse sand FILL with plastic Y
— / glass debrls, compact to very loose, brown, A 81 |72 - 2-8-18 26
- //;, moist, :
1 |
) I s2 |72 11| o868 |16 5w
5 — 5y - /
N g /
- S
’ {47 ; $3 17 (14| 212 |3 |# | ¢
] 060 1‘;‘_, ' {PEAT) Sandy PEAT with organics, roots, very 3 \
_ 22 2f  laose, black, molst to wet, _ ‘
B 525 LOl= 11.5% 54 |100| 88| 104 | 4 & i
10 — ooo [¢xa100
i S b {SP) Gravelly SAND, trace silt compact to \
. dense, brown, wet.
__ Note: Possible cobbles noted by drilling crew \
] S5 |11 14| 577 | 14 &
15 =
] 56 {100| ~ | 01518 j 33 »
7 " 20.0
20— oa0 END OF BORING AT 20.0 FEET
- Borehole was advanced with hollow stem
- augers, and backfilled with scil cuttings.
- LOI = Loss by ignition
]
25 — WL _ 801 —
. WL (ABY __ 85 ft. o
] CAVEIN: _ 951 = T




SOIL LOG WITH GRAPH DU020105 RANSOM DISTRICT UBRARY.GPJ GRA PLYMOUTH.GDT 13421711

REFERENCE No,; D020108 _ ENCLOSURE No.: -
ihl;}-‘ECSOL BOREHOLE No.: ___3$B-0 BOREHOLE REPORT
ENGEERNG G ELEVATION: 723 4l ft - Page: _1_ of 1.
CLIENT: CZAE LEGEND
PROJECT: Ransom District Library X 85 - SPLIT SPOON
LOGATION: Plainwell, Mi P4 ST -SHELBY TUBE
(] Rc -ROCKCORE
DESCRIBED BY: A. Johnson CHECKED BY: _ R.Bertley {43 v - WATER LEVEL
DATE (START): _ Ogtober 10, 2011 DATE (FINISH): __October 10, 2011 GS - GRAB SAMPLE
DRILLER: Great Lakes DRILL RIG: CME-75
5 c -E _g o E e 5 gir;:gg?g?gﬁcmpressive !.\Dﬁzl:\ctlal:‘e;ne!romeler
g | Sl & DESCRIPTION OF 2 85| 2 |2 g Blows par & B| Lot .
2|3~ = SOIL AND BEDROCK # 85| glghl 6 |2£ O Water content (%)
i = TZ | p = O T ht_viw Atterbarg limits (%)
@ . O & Nvalue (plows/ 12in)
Feet 723 +- GROUND SURFACE % NE LA a s s
1 oo [0 HTOPSOIL) i
— - {FILL) Sand FILL with silt, trace gravel, —
h campact, brown, maist. X o5 |100| - | 121110 | 23 .
a i /
o i
4 0.00 Gl Ay - 82 | 3336 7-4-8 12 /d @]
5 —| ' ; o {FILLY Sand FILL with peat, organics, roots { N
i 7271 and glass, wood debris, loose to very loose, /
- -~ dark brown, rsoist. |
_ >< g3 (22048 131 | 4 J/ o
o 0.00 B0 H ‘7—’ \\\-.
47 77 (8P) Gravelly SAND, trace siit, dense to ~l
— 1 compact, brown, wet. e
i S-4 | 61| 14 | 142017 | 37 & f
10 — Nota: Possible cobbles noted by driling crew
- s6 | 28| - | 10-1215 | 27 ¢ .
15— - -
7 S 56 | 83| - | 91313 | 26 .
20 -| vo0 Fio2Q0
1~ END OF BORING AT 20.0 FEET
] Boretole was advanced with hallow stem
- augers, and backfilled with soil cuttings.
— WL 781
- WL (AB): __8.0fL
25 — CAVE IN:.__8.01t.
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SOIL LOG WITH GRAPH . D0201086 RANSOM-DISTRICT LIBRARY.GPJ CRA PLYMOUTH.GDT 12T

REFERENCE No.: DO20106 ENCLOSURE No.:
e —— BOREHOLE No.:__SBA10 BOREHOLE REPORT
" egEERNG NG, ELEVATION: 124 411 Page: 1. of 1_
CLIENT: CoAE LEGEND
PROJECT: Ransom Distrigt Library . 88 - SPLIT SPOON
LOCATION: Plalnwell, MI ST  -SHELBY TUBE
. , (] RC -ROCK CORE
DESCRIBED BY: _A. Johnson CHECKED BY: _ R. Bentley 22 v - WATER LEVEL
DATE (START): _ Qctober 10,2011 DATE (FINISH): _Ogtober 10, 2011 Bl 65 - GRAB SAMPLE
DRILLER: Great Lakes DRILL RIG: CME-75 7
. = Uncorifined Compressiva A Hand Penatrametar|
= <) T | 2|0 & | Sirength (Qu} i}
. . & D = bl Torvanse
gla,18 DESCRIPTION OF g 55| 2|3 BlBowspef 3
gl zE| 2 SOIL AND BEDROCK, &5 8.5 _§ 25 6in |C2 '9' Watler content (%)
i 8 F’Z‘-Z p IS0 T e Alterberg limils (%)
@ _ O '@ “N'value (blows /12 n.) .
Feet 724 +- GROUND SURFACE % NP & & % 4 s
1 000 [%epATOPSOIL) ‘ NS
—| (FILL) Sand FILL, trace organics, einders, St | 44 | ~ |412-20-22| 42 L4
- wood, brick debris, dense to compact, dark A
— brown, moist. —
- ol . /
— o s2 (100|112 | 10655 | 10 7:,(
B Z‘_éﬁ?m
1 7 L] (PEAT) Sandy REAT with organics and rools, j
5 — wwel  oose to compact, dark brown, wet. s3 (100 54 | 2223 5 5?
i <l L0l =5.3% 1
— bt g =
| o v o
i I dr ot
— an by g 3
B PRyt R
47 Sl (SP) Gravelly SAND, trace silt, compact to L]
] densa, brown, wat. X o4 100! 14| 2511 | 16
i . 5 :
0] ™
7] ' g5 | 22| - | 8830 |38
15 ~| 0.0 5.0 /)
47 (8P) Fine SAND, trace silt, compact, brown,
] wat.
] il $6 (17| ~ | 878 |15 ¢
20 ~| 000 b 200 -
4~ END OF BORING AT 20.0 FEET
] Borahole was advanced with hollow sterm
— augers, and backfiled with soll cuttings.
—— LOI = Loss by ignition
25 - WL 720 ‘
: WL (AB); 651t
— CAVE IN: __78ft
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APPENDIX B
LABORATORY RESULTS




Sheat 1 of 1

sowon | 00 | | e | Pty | VR g | fee o | ol | | R
5B 1 11.2
8B-1 3.5 14.3
58-1 8.5 10.5
5B-10 2 ‘ 11.9
8B-10 4 53.6
8B-10 6 44.8
SB-10 8.5 14.2
5B-2 1 13.1
8B-2 3.5 12.6
8B-2 6 69.6
SB-2 8.5 20.7
SB-3 3.5 11.1
SB-3 6 123.6
88-3 8.5 21.2
SB-4 1 6.2
5B-4 a5 41,6
SB-4 B 60.8
SB-6 1 8.8
SB-5 8 206.3
8B-5 85 41.3
sB-5 13.5 4.1
SB-8 3.5 11.3
SB-6 6 64.5
SB-6 8.5 251
SB-7 3.5 13.1
SB-7 6 27
5B-7 8.5 26.9
58-8 3.5 11.3
5B-8 6 ‘ 14.5
SB-8 8.5 87.8
$B-8 13.5 13.6
sB-9 3.5 36.1
5B-9 B 46.1
5B-9 8.5 13.8
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| AB SUMMARY DO20106 RANS!

Summary of Laboratory Results

Project Name: Ransom District Library
i N SipECSOL Project Number: D020106
“ ENGINEERING INC. Client: C2AE
MEMBER OF THE CRA FAMILY OF COMPARICS Location: P]ainwen‘ MI




PROJECT:  RANSOM DISTRICT LIBRARY

LOSS ON IGNITION TEST DATA

LOCATION: PLAINWELL, MI

PROJECT NO: _ D020106

CLIENT: C2AE
SAMPLED BY: CRA SOURCE: INSPECSCOL
DATE SAMPLED: 10/18/2011 DATE TESTED:

Sample No. sSB-7 SB-4 SB -8

Sample Location

S4 8.5-10 FEET

$2 3.5'-5 FEET

S4 8.5-10'FEET

Sample & Tare Weight

Befoare Ignition {g) 44.9 35.4 269
Sample & Tare Weight

After Ignition {g) 42.8 335 24.3

Loss of \_Neight 8y 03 19 08

lanition (g)
Weight of Tare {g) 4.3 4.2 4.2
Initial Weight of Sample 106 342 99 7
(9)
Percent Organic (%) 5.7 6.1 11.5
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LLOSS ON IGNITION TEST DATA

Percent Organic {%)

PROJECT: RANSOM DISTRICT LIBRARY PROJECT NO: D020106
LOCATION: PLAINWELL, Mi
CLIENT: C2AE
SAMPLED BY: CRA SQURCE: INSPECSOL
DATE SAMPLED: 10/18/2011 DATE TESTED: 10/18/2011
Sample No. SB-6 SB-10 SB-3 SB-2
Sample Location 83 6 -75'FEET | 83 4-6'FEET| S3 6-7.5 FEET 53 6-7.5' FEET
Sample & Tare Weight 26.5 37.9 219 276
Before ignition (g)
Sample & Tare Weight
After Ignition (g) 23.6 36.1 19 251
Loss of Weight By 2.9 18 2.9 2.5
Ignition (g)
Weight of Tare (g) 4.3 4.2 4.2 4.2
Initial Weight of Sample 229 437 17.7 3.4
{g)
13.1 5.3 16.4 10.7




