MAR copy
&9 HIUGH STREET

Bk URTHA CULL NA | LLP _ B@STGNMASSACHUSETIS 6:'211(;'-:1320

A T T & 8 N B ¥ & AT L A W

: ‘HAURY E Lr:nnmm

. (EY1)A57:4133 DIRECT TELEPHONE,
(617 210:703 0 DIRECT FACSIMILE
MEEDERMANGIMURTHALAW.COM

Oetober 20, 2008

CERIIFIED MAIL

RETURN RECHIPT KEQUESTED
Richiard White— Town Manag&x
Townof Wmthmp

OpeMetealf Square

Wmﬂlrop, MA 02152

 Re;  Constrietice fink System & dasher boards
Liatson Skatirig. Rink, 46 Pauline Sireet; Winfhrop, WA

Dear Ve, Wilte:

AT

After Iearnmg Abol! ihg_ postconstrugtion fleor seftlement in the Rinl, Prism retained the
buildmg forensic éngincoring fitm. of Simpson Cunipertz. & Heger ("SGH") to. mvesngate the
causes of the settlement. Asyou nay’ know, SGH is one of most hi phly respected ﬁrms of its type

in New England.

SGH investigated 1he post-construction settlervont and issued a repert dated Ostaber 8, 2008,
4-copy ofwhich i endlosed, SGH concliided that Prism had rio responsibility for thepost—constmchon
floor settlement, Specifically, SGH concluded that the setflement wag. cauged by the failurg of the
substratesoils to be sufficiently thawed priorito installation of fhe floor surfade and that Prism was not
tesponsible for the insufficient thawing,

It isany understanding that Winthirop is holding $126,533 of sums.dueto Prism becanse of the
post-construction floer settlement. In light of the SGH seport, please forward that sum te Prism forthwith.,
Should Winthrop fail to pay Prism forthwith, Prism has instructed me to file suit. Tn that case, in addition
to the: ptineipal sum dite and-interest, Prism will soek its legal fees pursuant to MGL ¢, 231, §6F, since
Winthrep has.no defense to payment.

MEL/htl
Enclosmre
¢ Prism Builders, Inc..{w/o enclosure)
Travelers Casualty and Surety Company (w/o enclosure)
Simpson Gumpeitz. & Heger (W/o enclosure)
90476¥1 S o
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Mr. Robert Waxman
‘Pfism Builders; Inc.
107 Audubon Road
Bldg 1/ Suite 18
Wakefisld, MA 01880

Project 080485~ Evalyation of Causé(s) of Post-Construction Settlement, Larsen Skating
Rink,:45 Pauling Street, Winthrop; MA

Dear Nr. Waxman:

At your requesl, Simpson BGumperiz & Meger, Inc, prépared this letler summarizirig our

evaluation, our findings, &nhd our conclusions regarding the.cause(s) of the tiost-construction

settlement aftife new ice rirk-systermn atihe above-rioted slte.

Background }

The purpese of pur evalugtion is 1o determine the:mest likely cause(s) of the post-construction

settisment observed atthe.sbove-neted site:

We received a fing binder from Prism containing documents. they recalved or prepared during

the course: of the work and several addifional documents ubtained at our reguest. We have

reviewed the available documents and have relied oni thiem for the development-of our gpinions,
Based on these documents, we understand the following as the relationship of the parfies
invohred.in the work:

Parties. Invd!yéd.

. Town of Wiﬂthrép:'(’l‘awn) — Owher

» MacLaughlin Managenient and Design {MIMD) — Designer-of ice rink modifications for
-Qwner '

. Foley Buhl Roberts & Associates (FBR) — Structural Engineer and subcoensultant 1
MMED- :

s GZA GeoEnvironmental, Inc. {GZA) — Geotechnical Engineer and subconsultant to
MMD

. Prism Builders, Inc: (Prism) — Gernéral Coritractor

’ J. DeVincent Corp, (JOV) — Earthwork subcontractor foPrism

SIMFSON GUMPERTZ & HEGER INC,

413ayonSteat, Building 1. Suife S0 Bailon
Waliham, Massachusetls 02458 Lot Angeles
et 781,907,000 lax 781 9079009 peaw York
- < . Son Frongisco
’ : woshinglon:DC
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Review of Documenis

Based on our review of the decuments, we determined the following;

Prsm. was awarﬁied:the project based on the cantracl documents that included 'the test ‘
pit logs-for TP1 thiru TP4 and twa boting logs GZ1 and GZ2, from the GZA 4 December

2006 Geotechnical Report, all of which showed no frozen ground, Fig 1.

After demolition of the old rink and excavation to a depth of between 3-and 4 ft below

existing finish grade,. F?‘.ﬁSmenﬂt}unteiie.d frozen seil. Prism nofified all of th‘a partizs of
this differing site condition whish was not identified by -any of the test plts or berings

pteviously completed and reported by GZA intheir 4 Decamber 2006 report,

GZA completed an addiional invesfigation’ and summarized thelr findings and

recommendations in a repoit dated 25 May 2007, This: investigation included three

new borings within the ica rink, B101, B162, and B103, see Fig 1.

. The borings confirmed. the presence, of frozen ground, and two of the borings

identified & layer of peatbelow the rink, some of which was also frozen.

» GZA-concluded that there was abatit 1 to 31t of unfrozen sand and. gravel fill

over 2 to 5t of frozen sand and gravel over-3:1o 4 i of frozen peat, over about,
2 # 6f unfrozen peat in two of the borings, giving a total thickrtess of frozeri soils.
that varied from 4 to 8 1t and the frozen zone extended to a depth of
approximatety 8.5 to:10 ft below oxisting grade orto Bl 8t 10 EL7HL.

- GZ4 also fested three samples of the peat from the ffozei Zone and teported
natural water content of the:samples between 229% and. 633%: The report

also notas that the Peat samples had several ice lenses in:them with thickness
of about 116 to 174 in. each.

- Ground ‘water level was determined to be at EI 9.8, abaut 1.8 it below the

existing grade atthat time.

» GZA also noted that atest pit was excavated by JDV during their site visils, sée
Fig 1. GZAreperted that at this test pit they ebserved frozen ground to a depth
of 7 to 8 1t below grade beginning ata depth of about 2 {t belew the ground
surface atdhat time and extending to about @ 16 10 ft.

. GZA afso reported that the cenereterencased structural steel ties below the
farier ice fink had heaved upward abdl that a survey dated 14 May 2007
confirmed that the tie-beam nearthe center of the rink had a high point ngar the
miiddie. of the fink that was about 14 in. higher than-at the outside wall.

. GZA noted that accelerated thawing was underway ever half the dnk-at the time
of their report and that thawing perietration can reportedly reach up to 1 ft par
day.

GZA recommended the fdliow‘mg in their 25 May 2007 report:

) Delay reconstruction as long as possible to allow complete thawing and

placemeiit of a temporary surcharge. Depending on observed seitlement, it
may be prudent to close the rink for the upcoming ice sports season.

. i the abave is not acceptable to the Town, the following s a suggested

sequence of construction that may mitigate impacts from the selflements that
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will oceur frem thawing of frozen ground, while helping: to malntain the. faster
project-échedule desired by the Town.

* Monitor the. top:of cencrete-éncgsed ties for seitlement daily throughout-
consiruttion;
s ., Exgayate the upper urfrozen sand and gravel fil down. to near
. greundwater level, Donot excavale below the groundwater table.
«  Peyform thawing ¥iz a surfdce heat pipe system, and incrementally
‘ excavate send and gravel fill to expedite. the thawing operation. lJse
excgvated material.as surcharge.
»  Gauge poteniidl thaw depth by diiving 4 smooth red into the greund until
fhe tip-engounters the frozen ground and driving fs mere difficult.
i Fldge surcharge of 4 ft of sand and gravel fill above finishied grade.
«  DOnea-eetilemernitappéars to have fapered off, or agdirected by the Town
due fo schedule; remove the stirchaige. GZA anticipated that at least 4
 to 5weeks Will be required following thawing of thie.ground,
P Then build the ice vink per-drawings and specifications.

. Prisin proceeded to follow. the GZA recommendations and was issued two change

orders by the Town covering thé additional work, Change Orders No, 2:dated 13 June
9007 and No. 4.dated 20 July 2007. The shangs orders specifically included providing
oy labor te sefup andTelocate the-greund thawing equipment and the furnishing and
instaliation of the insulation blankets and-plastic sheeting to insulate the. heating pipes.

I Is-our understanding that the equipment and fuel Jor the thawing process: were
provided by the Town and. thal Prism was 1old, by the: Town, that the: system could
fhaw.upta 1 ft per day of frozen ground. The unit supplied by the Town was a Heat
King HK500 Mobile Glycol Heating Systeim, The syStem was capable of supplying
364.000 BTU/Mr. Prism sequentially applied the system and thawed the ground in
sections and then surcharged these areas asfollows;

" Thaw. Between Golumn Lines C - Ffrom22:Way o 30 May 2007 (9.days total)
Thaw Between Colugn Lines fi~Cirem 31 May te 8. June 200749 days total)
Thaw Between ColumirLines F —J from 13 June to 19 Juhe 2007 (7 days total)
Surcharge-Between Galuimn Lines:C — Firem & June 10 6 Auly 2007 (4 wesks)
Surcharge Between Column Lines A — € from- 13 June o' 6 July 2007
{2 1o B:weeks)

. Surcharge Between Column Lines F — J{not yet-defined)

- . e .

- Prism, monitored the work generally as recommiended by GZA and in atidifion
completed 1hres supplemental test pits and corfirmed that thawing had been
completed at e test pit locations. Prism reporis the location of the test pits in &n
emall of 25 June 2007 to be between celumn lines B1-CA; D2-E2, and G1-H1 and the:
test pit depths were all 13 #t deep below El 15 i, An unilated plan provided to us on 24
June 2008 by Prism has the three test pit locations. marked betwsen eplump liies 5
and 6 and betwesn €-D, E-F, and G-H and indicates the test pits werg.all 12 ft deep, a
copy is altached in the Appendix, Prism confirmed that the test pit locations were as
marked on the.24. June 2008 plan they provided and.not as previeusly reported in the:
erall to GZA.
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Prisim supplied the survey montioring data and test .pi'i-,-‘ries.t_ﬂiis {0 BZA, Pristy indicatéd

that pofrezen soil was observed and that no organics: were ‘nitercepted in the test pits
they pedormed.

GZA then prepared o draft lefferaport dated 21 June 2007 and finalized the reportina

letter daled 6 July 2007 summiarizing their review of the ddta and. their
recormmendations, GZA reporied that their review of the survey data indloated that
slnge the firstreading of 14 May 2007 (priorto the start of thawing) 1o the latestreading
of 19 .Jline. 2007, settferrent of up ta 2,25 in. oecurred. Three of the: pine fie beam
locations seftlsd greaterthan 1 in, two locations setfied just.under 1 in, fwo lacalions
heaved up 1o 0.5 I, and two locations did riot move,  Singe: surcharge -placement,
betwean-Golumn Lines C to E, Belflement Platfoim 1A settied 1.8 in. and Bettiement

Platform 2A heaved. 1.3 in. Tie bearm monitoring points: have settled up 1o 0:75 1n.
Over the week of 12 June 1019 June 2007, minor Heave upio about 0.25 in, was:
repotted at-each tie-beam Jocation except.al (3, which settied between 0:25/n. and 0.5
. GZA concluded that the data provided was -difficult to pnderstand. It Wwas
antisipated that the seitlermnent during thawing would be.at least.equal to the observed

@fi'qr--'lae,ave;-‘;(of' thi fie beams). Up fo 1 of heave prévieusly ccturred, but total
setllement reported was on the order of 1102 in. GZA diso reporigd that they
expected seftierhent of severdl inches during the surcharge phase due to.consolidation

of the orgatiic seils. risiead, the data indicate ‘that & small amount of settlement.
oecurred-during-the stréharge. The heave datd was uiexpected. GZA siated that the.

5

lack of appteciable setflement may indicate: that the ground may not have: been

gornpletely thawed zs indicated by Prism ormaybe due to survey error.

G inticated Ipvthelr 27 dirie 2007 Draft Report.and the & July 2007 Fingl Repor (hat
hased on their review they see-no. continuing trend of settlement. The stability of the
déta may Indicate that the sétfiemenit has aiready boourred. If o, and if the Owner
(Town)is.confident that the soils are fully thawed, it would bea ceeptabile torémove the

curchiarge and -moyve it 1o the next area. GZA also recomimended additional test pits

obsetved: by their fepreseritatives.

On 21 June 2007 Prism emalled GZA, MMD, and the Town representative 8, Diiscoll
1o have -GZA cooerditiate its own effoits to confirm that the ground was thawed based

-onihe GZA 21 June 2007 Drafl Report.

On 25 .June 2007, Prism e=mailed the Town representative Mr. 8. Driscol asking fora

decision regarding whether the emova | of the. surcharge from the first area to the next

area should proveed.

ans-.-iune 2007 the Town representative Mr. S, Driscoll e-maited a fesporise to Prism
the same day in responzse to the Prism e-mail stating "Proceed.”

Prism then procesded with the wark and completed the final section of surcharge.
Prism lold us that even after the surcharge was completed they had {6 exéavate under
the tie beams and lower them to get them fo the proper elevation. prior to proceeding
with the rink consiructien. '

o
i
il
B

s el f .
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* The recommendation by GZA to perform additional st pits was not followed, and this
decisionwas not made by Prism.

® Prism told us that the Town starled the chillers on 15 Oclober 2007 and then used the

ik to the end of December 2007 without opsrating the heating units under the
insulation below the rink. In January or early February 2008, we understand that the

- Town reporied a arack in the slab vigible through. the ice; -about 1 in; of seltlement was
reported atthat time. During {he next three months, this condition became worse and
by April 2007, the ice was remaved and setilerrient of up to 8 in. was apparent near the
.canter of the-rink.

SGH Eiéid;ﬂbsemaﬁﬁns

William Konicki of SGH visited thi site with you on 4 August 2008. During the site visit we met

wiih representatives of GZA, MMD, and the Town. The following summarizes our observations:

) There Is a distinct depression in the concrefe: stab located approximately between
ooluinit fines D and F and 3 and 5, Fig 2.

" ‘The representative from the Town Indicated that they had measured a8 much asa 8 ja,
setilement af the fime of the visit. .

. At the south side of the, rink the concrete floor appeared refatively level from the boards

outiabout 15 ft. The first visible crak was about 141t from the boards.

* m‘;h__@.easft'ai_ﬂe_.-df' the: rink thie coricrete fior appeared relatively level from the boards
' out:about 30 ft. The first visible crack was about 28 ft fram the boeards.

» At the north side of the rink fhe concrete flodr appearad relatively level from the boards
out about 15 ft, The firstisible crack was about 15 it from the boards. '

. At the west side m". the ririk the conerete fidor appeared relatively level from thie boards
out-about 20 ft. The first visible crack was abeut § ft-from the boards.

We requested that Prism survey the cencreis. slab prior fo the Town placing ice on the rnk.
This was completed by Prism on 8 August 2008. The survey-data provided by Prism is attached
in the-appendix. The survey resuits were plotted and a centour plan of the fink concrete siab
suiface'was prepared by SGH, Fig 2. We also plotted the approximate limit of the first visible
cracking away from the boards on Fig. 5.

$GH Analysis of the Extent of Tie Beam Heaving Prior to Thawing Operations

We used the Prism 14 May 2007 survey of the top of the Tie Beam Elevations, taken prior to the
start of ground thawing, that was attached to the GZA 6 July 2007 report, to prepare a confour
plan of the tie beam elevations, We prepared Fig 3 showing the elevation of the top of the tie-
beams and confours of the elevation of the top of the tie beams referenced to the project survey
daturn of EI 15 ft, finish floor in the lobby. '
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We also prepared & eontour plah of estimated fie beam heave using an average glévation of El
13.75 ft for the ends of the tie beams at the exterior wall-and assuming that this was. the as buift
elavation of the tis beams and no heave df the tie beams oceurred at the-éxterior wall, Fig 4.

Both plans show a distinct zone eof heave of the tie beams of mors than.2 in. (0.18 ft) located
between Colum Lines B and & and betwaen Calumh Lines 2 and 6. This zone has a-skeived
axis along & line between C8 and G3. The maximum heavefrom the survey is about 141n. (1.2
f1) at a point just north of Column.Reference F4. Theis s a smaller zone of significant heave,
greaterthan 8.in. between Column Lines D and a point midway betwesn F-and G and békveeh
Column Lines 3.5 and 5. This zone also has a skewed axis that is. ofiented similar to that

described above. There is
the east limit of the tink between th
less than 2 Tn. of heave located
midway between Celumn Lines

rink.

lass than 2 in. of heave fecorded
e north and. seuth limit of t
between the boards at the wes
Band Cand extending frem the.north to the s

SGH Analysis of Surcharge Settlement Manitoring Data

Settlement during surcharge, after fh
ndl presented in GZA's 8.July2007 report. The dala span from 4 June 2007 fo 19-June
d 7A) and nine monitoring. polits
“The tisbeam monitoring peints
Is do not coingide with the column
Golumn Lineg 3, numeral 2
{3 indicates the point

Prigm a
2007. |
pstablished on top of the ti beams along the'G;
C, B, and E ~ 1, 2, 3, however the- numera

ar identified as _
& numeral 1 indicates the peint is an

reference ling riumbers. Th
indicates the point is midway:
*is on ‘Column Ling 6, Fig & We

Appendix. We summarized the

ostimale of the heave st each peint from Fig 4: e
: L Elevation : a4l a2 .
oot | Cotumn | TN | peltalD)! | Heave(H)" | O
"] Ref No. | Initial Firigl in in. %
(H) {it) A .
1A NA ] 11.98 11.85 1,56 4.8 32
Dt D3 | ™25 14,06 2.28 60 3
D2 pa/5 | 1488 44,58 {0.12) 99 g
%) D& | 14.07 13,94 1.56 38 41
E1 E3 | 14.28 14.81 (0.60) 6.1 0
E2 E4/5 14.85 14,65 000 | 108 4
E3 EG 1386 13.78 (.95 1.3 74
Ci c3 13.88 13.8 (.95 1.5 64
C2 C4/6 | 14.25 14.25 0.60 6.0 0
C3 C6 14.15 14.03 1.44 4.8 30

1.

The data Include two settiement platferms (1A an
D, and E lines.

batwean Column Lin
have .attached t |
following data from the GZA report and compare it to our

os 4-and §, and numera
he table of data. from the GZA reportin the

in the area from Column Line G to
he rink. Thare is also an area-of
t end of the rink and a ling about
auth limit-of the

e accelerated thawing was complete, was monitored. by.

Measured setflement during surcharge

period (5/14/07 — 6/19/07).

o Estimated heave of the tie-beams. Based on 14 May 2007 survey-by Prism (Fig. 4).
3. Estimated heave at plate location pased on contour plot of the beam héave (Fig. 4).

All of the monitoring point initial readings weare taken before the aceelerated thawing began in
the area of sach monltoring point except for plate No.1A which was initialized after accelerated
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thaving ‘was performed.  Therefore, the displacemeit recerded is representative of the
mavement that eccurred only during surcharge and after thawing was stepped.

We did nat include Sstflement Platform 2A in the above summaiy since this platferm was in an
areq east of the surcharge in place:at the time of the monitoring -and would not be expsected to
settls measurably due-to the surcharge: In addifion-during:a portion of the.period of menitoting,
13 Jurie 2007 t6 19 June 2007, the area around this seftlement platfor was being thawed.
The recorded displacement of point 2A was a heave of 1.32 1n. between. the initial reading on 4
June 2007 and 19 June 2007.. Dufing the period of thawing from 13 .June 2007 to 19 Jure 2007
thefe was no net movement recorded.

Theé measured-settlement of elght :of the ten meniteting points are significantly lower than the
estimated heave at these points, with ‘measured settlement between 0% and 41% of the -
estimated heave, The rémaining. two points {E3 and C1) have measured setlement betwean
84% and T4% of 4he estimated heave. Four of the peints surveyed with the largest. eslimated
heave showed @ small heave or o movement during the surcharge maonitering perod. The
heave at paiht D2 is likely only a survey error and we have assunied that the heavé recorded =it
E1 is also a survey eror dlthough ¥ is much larger than the typical range of survey errar
expected: .

There is'a small isolated area near the southeast corner of the rink With a heave of up 0 3.8 in.
SGH Analysis of Extentof Post Coristruction Settlement and Total Settlement

We used the Prism 6 August 2008 survey of the floorof-the rink to prepare & contour plan of the
rink siab-setlement, Fig 2. The Prismsurvey is based on a local-datum E1.D.0 ft at the top of the
slab, at the inside face of the boards: at the south side of 1he rink, .at Column Line F. Because
some of the survey puinfs were abové the datum selected by Prism we recompuled the
seftlermients relative to the highest point and established this high point as the reference datum,
see Fio. 2.

We determined that the maximum measured setfiément was. about 10.71 In. (0.89 it) at the
itersection of Coluran Line E and Column Line 4. Thers is a digtinct zone of selilement
between Cotumn Line B and a point midway between Colump Lines F and G and betweefi
column Lines-2-and 8. This zone ‘has a skewed axis -along a lins between C6 and F3. There is
a smaller zons of significant settlement, greater than © in., between Column Lines C and a paint
midway between Golumn Lines E-and F and between Column Lines 3 and 8. This zone also
has & skewed axis.that is orfented similar to that described above. There is a significant area
with less than 1 in. of settlement from Column line G to the east limil of the rink and between thg
north and south limit of the rink. There is a smallsr area with less than 3 in. of settlement from
Column Line B to the wesf fimit of the rink. ‘ :

We also prepared the following table comparing the post construction sefflement and also the
total settiement due to surcharge (Delta) plus the pest consiruction settlement (8), 1o the
measured heave of the tis beams (H):
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Poing | ColUmN’ D(?:;;a | Hoave(H) | Settlement(S) | SIH | (S+D)H
O | RefNo. | 3 i in.t % %
T NA 1.58 4.8 5.5 134 | 147
pA. | D8 | 228 | &0 45 76 L 113
DZ_ | D4 | (@427 9.9 85 66 86
D3 D6 | 156 | 38 55 45 |86
E E8 |O607] 61 6.5 106 | 108
E2 | B4/ | 000 | 108 5,0 83 83
ES E6_ | 0.96 13 | 4.8 207 | 381
c C3 | 0.96 15 4.5 300 | 364
c2 Cals | 000 | 60 6.5 168 | 108
€8 | Cb | 148 | 48 75 156|186 _

1.  Measursd-setflement during surcharge period 5/14/07-6/19/07
2. Measured values-of Delta {13} are nayative indicating heave a value of zero (Q) is used in ﬁ?e'

computed ratio (S+D)H,
3. Fstimated heave of the tio beams, basedon-14 May 2007 survey. by Prism,
4, Measured setifement based on £ Augist 2008 survey by Prism.

We determined that nine of the tén pcints tabulated have a lotal sefflement (S+D) that is greater
than 80 % of the measured heave, only one point (Dz) has a total setlemerit that is less (86%
of e measured heave), Eight of the. ten points have total setlement (S+D) larger than the
measured heave and two points have a tofal setflemant of mure fhan three fimes the measured

heave.

We also determingd: that eight of the ten points fabulated have a post construction setflement
{S) that is greater than B0% of the measured heave: Only two peints (D1 and D2) have a post
canstruction setflement that is less (75 and 66 % respeciively).. Seven of the ten polnts have. a
pust corisfruction setilement -equal 1o or larger than the measured heave and four of these.
points have a post construction setilement that is significantly larger than the measured heaved,

The average post.constiuction settlement of the eight moenitoring points; excluding E3 and C4, is
106% ofthe haave at these same poinis,

'SGH Analyses of Ground Thawing

We completed an anaiys:s of the time and energy, as heat, needed to thaw up fo 1 ft of ground
per day, to thaw. 51t of frozen sand and gravel fill, and the additional 3 ft io 4 ft of frozen peat

reported by GZA, Prism, and JDV,

The information available for the Heat King HK500 unit used. at the site is limited to only the
heater capacily of the unit (364,000 BTUMr) and the maximum thawing area of 11,200 sq ft, a
copy is attached in the Appendix. We located & comparable unif produced by -another
manufacturer for comparison, the Thawzall 83000, a copy of the data sheets are attached in the.
Appendix. The Thawzall Ground Heater S3000 has a gross heat capacity of 385,000 BTU/hr, &
net heat capacity of 321,000 BTU/hr, and & maximum thawing area of 6,000 sq i, depending on
the sofl type and accessories installed on the usif. The normal operaftmg temperature of the
Thawzall unit is advertized ag 100 to 180 degrees F. The Thawzall unitis advertised to thaw up

to 1 fi per day, depending on seil conditiens:
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We assumed the équipment was installed over the largest single area thawed by Prism,
between either Column Lines C to F and F to J. The largest area thawed is about 80 ft x 90 H,
or abotit 7,200 sq ft. Assumifig the. entire maximum net heat capacity is apglied to the area
without heat loss. upward 1o the alr, the average heating rate is about 1,070 BTU/day/sf. We
glso computed the average heating rate for the 'system when applied ‘te” the; smallest area
thawed, between Colurin Lings A to C. The smallest area thawed is about B0 ft by 32 #f, or
2,880 sq ft. Agdsuming the-unlt is operated at the maximum net heat capacity the average
healing rale:is-about 2,676 BTU/day/sf.

We thian assumed that the seil and the ice in the soil pores is.at or close to 32°F and enly the.
phase change of the lee from solid to liquid must be completed to thaw the soil-and pore water.
In-thig case, the required hest input for a cubic foot of soil is.equal to the weidht of water (as ice)
in the soll times the latent heat of melting of icé (fresh waterice) of 144 BTU/b.

For a typical maist sand and gravel fill that is well .compacted, thé approximate weight of water
in the soil weuld be in the range of 5o 7 Ibs/ef. To thaw'a ene foat thickness:of this material
per day requires between 720 and 1008 BTU/day/sf, or about 1,000. BTU/day/sf on average.
This mafcties the-advertised 1 ft per day rate of thawing far the THawzall $3000 and should be
similar for the. Heat King: HK500 unit Used on the site. This alsp matehes the average heatling
rate applisd to the largest area thawed en the gite of about 1070 BTU/daw/sf. Based on this.
analysis-we determined that 5 1t of frozen compact sand and gravel could be thawed in about &
days in theé-two largest areas thawed bstween Column Lings € fo F and Fio Jand in about 2
days for the smiallest dreathawed between Column Lines Afo C.

We then evalualsd the heating needed to thaw the frozen peat layer, We assumed the water
eontentis o less than 200% arid ashigh-as600% as reported by GZA, We assumeda specific
gravity of solids of 1.5 based on data for silty and sandy. peat-from-Reference.[1] and assuming
a saturated soll eondition. We compuied a void ratio of 3.0 and 8.0 respectively, a dry unit
weight of about:23 pefie 9.4 pof respectively, and the weight of water in.a cutbic ft of saturated
peat to be about 47 Ibs-te 56 Tbs, respectively. The required heat input to. thaw 1 cubic ft of
frozen peat is 6,700 BTWU's for a water content of 200% and 8,000 BTU's for a watér content of
606%. Trying 1o thaw T ft per day of frozen peat requires a heat Input of between 7,000 and

8,000 BTU/dayfsf, This is about seven to sight times the heating rate of-the unit when used on
the two largest aréas thawed. At the healing rate available-for the unit used and when applied
to the largest area Thawed, only 0.125 # of frozen peat would thaw in a day, producing an.
estimate of 28 additional days 1o thaw a 3.5 ft thickness of frozen peat, When applied to the
smallest aréasthawed, orly 0.33 ft of the frozen peat would thaw in & day producing an estimate
of about 11 additional days to thaw a 3.5 ft thickness. of frozen peat.

We also performed a one-dimensional thawing computation following USACOE TM 5-852-6,
Arctic and Subarctic Construction, Caleutation Methods for Determination of Depths of Freeze
and Thaw in Soils, January 1988. The methodology allews an estimate of the fime to thaw a
given soil layer ence the soll properiies are known and the thawing index of the air above the
soil is computed from the heat Input versus time. We selected soil properties consistent with the
soil descriptions reported by GZA and summarized above. We computed that with a constant
uniform heat input under the lemporary isulation blankets at a constant temperature at the sofl
surface of 200°F (close fo the advertised normal operating temperature range of the Thawzall
3000 unit that.a &5 ft thick layer of frozen sand and gravel ill could be thawed in aboui 7 fo 8
days: te thaw the additional 3.5 ft thick layer of frozen peat with a water content of 200% would




 Mr, Robert Waxman — Project 080485 -10- 8 October 2008

require at @ minimum an additional 34 days and could be longer if peat with the larger water
content, {600%) were present. We determined that to thaw the Fill and the 3.5 {t of organics
woulld take af ieast 41 days. :

Discussion

It is clear that the: frdzenigrﬁundi was niot anticipated in the contract documents and that the
Town and Prism dealt with this discovery as required by ttie contract by issuing two change

orders that amended the gontract, Prism then compieted tfie additional work under the change
orders and in accerdance with the direction provided by GZA and the Town.

Prism was not the desigher of the thawing, aperation and was apparently taking direction from
both GZA and the Town. The Town provided the-equipment and the fuel and Prism provided
the insulation and the labor needed o iristall and relocate the ¢components as nesdad. Itis still
not completely clear whe delermined when the systern wés to be moved from location fo
location. The timing of the thawing operations. does Indicate that if the thawing rate of 1 1 per
.day was accurate, presumably as assumed by Prism based on input:from the Town, abeut 9-ft
of ideal soil could be thawed In the.9 days it was appfied to the largest-area between -Calumn
Lines Cto F, about 10 ftormore between Colunm Lires A to C-where it was used at about 2.5

times the average heating rate-and for-the remaining area thawed between Colimn Lines Fto J.

about 7 it of ideal soil could ba thawed where it was used foronly 7 days.

Our analyses stipport the reported rate of thawing of 1 Tt per day of ideal soil and that the ideal
soil to obtaln a thawing raté of 1t per day is @ sand and gravel il with about 7 Ibs of waler per

gu ft of sall.. At focations wherethe fiozen peats present under the sand and gravel fill, if is not.

likely that much if any of the frozen peat was thaved by this process. This ig particularly rierin
the two largest areas thawed (between Column Lines C to F and F to.J) where the heating rate

was }pwerst! In the smallest area thawed (between. Columii Lings Ao G} where the:-heating rate

wias highest perhaps about 1.5 1t of peatmay have been thawed.

Aleng ths. edges of the rink, there may have been some edge-effects that reduced the initial
thickness of frozen ground and/or the amount of frozen ground present at the start of thawing,
This may have allowed the edges fo-thaw mere complstely than the center of the rink. Based
o the test pit results reporied by Prism and by the GZA boerings on the south side of the
building, it is also possible that organic seils are not coritinuously present at shallow depths-on
e south side of the rink, which would explain why the suils in this. area were observed to be
completely thawed and no organics were observed iri the test pits excavated by Prism to
confirm that the ground was thawed.

The monitoring results tend to support the premise that the frozen organic soils were rot thawed
prior o surcharging and therefore very litlle seflement oceurred during this stage of the work.
The measured settiement of between 1 in. and 2.2 in. is likely due to recompression df the

previously preloaded and preconsolidated unfrozen peat below the frozen zone during the

surcharge. The locations near the center of the rink that have litfle to no measured settlement
may be located over areas of peat that were almost completely frozen, with little fo no thickness
of unfrozen peat to be recompressed under the weight of the surcharge,

The extent of heave of the original rnk, based on the tie bearn heave measuremeris, is.

superimposed over the extent of the post construction seftlement of the rink. stab on Fig 5. ltis

I i
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clear that the extert of heave and settlement correspond well. The locations of largest heave

and largest setflément do not match, bul this may be due to the lack of a settlament

rgasurement by Prism at Columin F4. We suspect that this. value, If obtained, would increase.

the-cerrelation- of the:location of maximum heave. and raximum setliement.  Our evaluafion
also’indicates that the settlement during surcharging did not:account for more than abeut 50%

of the measured heave and that the average post construction settlerient can account for all-of

the measured heave at eight of {He ten meniloring points {averags. 5/H = 106%). This. is
consisient-with the premise that most of the prior heave of the:Fink was likely related 1o the ice
tenges in the-frozen péat and the thawing and surcharging of the sand and grével il produced

very little setilement. We. expect that as the: peat subsedquently thawed the ‘welght of the soil

above was sufficient to prevent the formation of volds where. the ige lenises previusly existed,

clgsing these gaps as the ioe thawed. At the rsmaining twe monifofing points (E3 and C1)

where the post construction sstilefierit is much larger than the measured heave (8/H="300%) it

is net clear what produced this difference. In addition, the. monitoring points in the area of
largest heave (D2 and E2) recorded litle lo no settlement during surcharging but-the post

panstructien settiement. The causé of this difference is also unclear.

The post consfruction setflements. als likely include some setondary consolidation of the:
previously preloaded and preconsolidated peat dus to the:effactive pressures from the final rink.

construction over the one year period since construction was somipleted.  This would tend fo
make the avelage post construction setlement someiwhat larger than the measured heave and
is consistent With the*average. ratio of séttlement to heave (8/H = 1 06%) we computed for eight
of the ten monitoring poirits.

GZABorings 101 and 102 confirmed at lesst 3 1 of frozen peat below the fill and are located in

the area-of largest heave and largest post construetion setilement, see. Fig 5. GZA boring 103
confirmed up o 4 ft of frozen soll buf showed no erganies {o the bottem of the boring at 9 f#
below the iink: fevel and is located n an area of minimal héave and miirimal post construction
settloment.. The test pit excavated on 11 May 2007 between Column Lines G and H arid 5 and
6 confirmed 7 to 8 ft of frézen sqil With. no organics reported and 1s also Iocated in an arss of
minimal hieave ahd minimal post construction settlement. All of the above are lecaled im areas.
that had'the Jowest heating rate during thawing. This also supporls our deterimination that-areas
without frozen organics were completely thawed and areas with. frozen organics were not
thawed. Similarly the test pits by Prism-also cordirm this deterniination.

The reported timing of the: developiment of the setlement. of the new rink about 3 to 4 monihs
aiter it was put in service and the accelerated rate of settlement increase after the new heating

.efements- under the Insulafion were reporiedly tuined on in January or February 2008. is also

consistent with a repid thawing of the remalning frozen peat, which then allowed settlernent to
rapidly ocour.

Conclusiens

We:conglude the followinig;

1. Prism was taking direction fromi both GZA and the Town in implemeriting the
accelerated ground thawing process and the means and methods used were selected,

e e S et s e
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Sincersly yours,

Willlam P. Kenicki, P.E.
‘Senior Principal :
OADATEFILENZ008Konicki, WAWPK74-l.fasdoo

Cer

[

specified, and/er provided by ethers, for wha Prism was not responsible, and metely
installed and relocated as needed by Prism.

Prisra, either by direction from or based on the. thawing rale of the soil provided by
others, for whom Prism was not respensible, relacated the equipment to allow for7to @
ft or more of thawing to cccur.

The thawing rate of 1 ft per day reported by Prism and GZA s sccurate only for an
.ideal soil consisting of a sand and-gravel fill with up-to 7 (bs 6f water per cubic ft.

The heat capacity of the portable Heat King HK 500 healing system provided by ‘the.

Town was not capable of tHawing 1 ft per day of frozen peat and more likely only
capable of thawing 0.1 ft to 0.3 ft per day of frozen peat depending en the water
content of the frozen peat and the healing rate applied.

It is highly- likely that most of the frozen peat, particularly near the center of the ririk,

was not thawed dufing the period of accelerated thawing and subsequently thawed and”

compressed after the construction work was complefed and the new below siab
heaters were turned on. '

Accelerated thaving of the areas with frozen peat would have required an additienal 11
to P8 days depending on the heating rate: used and the water content of the fiozen
paat. :

Maury E. Lederman — Muﬁha Cullifa, LLC

Altachmenis

Figufe T — Subsurface Exploration Summary and Location Plan
Figure 2 — Plan of Stab Setilement Contours

Figure:3 ~ Plan of Heaved Tie Beam Elevation Contours

Figure 4 - Plan of Tie Beam Heave Contours

Figure 5 — Composite Plan of Rink Heave, Settlement, and Cracking

Appendix

Prism 24 June. 2008 Test Pit Location Plan

Prism 6 August 2008 Sefflement Survey Dala-

Prism 14 WMay 2007 Heave Survey of Tie Beams

GZA Summary of Post Thaw Settiemenit Data

Heat King HK500 Mobile Glycol Heating System Data Shests:
Thawzall 33000 Ground Heater Data Sheets
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'snu-328~7094

Ground Heater - Thawzall Ground Heatung Systems

Al Thaw:aé:_lf-gmund hedter models are fully contained -grouni Heatirg ‘Sy_st-‘emsiw}iiéh-ue;e' a bojlar
system to heat.a bivdegradable, envirenmentatly safe propylene glveed mixura: The propylene
glycs] mixture is: ‘then circitated through industial hiydronic hose-via the Thawzall ground heater
unit. toeff ciently hant Ehe-soil and -sofien the fiozen ground for digging, coficiete pouting, and
othef cold weather copstructing needs.

Thawzall:ground heater can thaw-up te 12,008 square feet of soll per set-up with hydrenic-hose
at 24% op: center 'hose spating, Optimum ground heating is achieved with hiydronic hose at 16!
of center spacing. Dépending ypon 5ot conditions, 2 Thawzall ground heater-cen thawup to 12"
of frost soil every 24 hours, This ground heating process e edvironfrentally-Frigndly glnce the
hest transferfiids neverlave the pround heater system. That mesns only heat penetrates the
orounid to- thaw the sall, The: flexibility 6f the hydrani¢ hose used with-the ground hester allows
you. to-custom fit your layout to ahy cold weather applicdtion, Thawing trenches |s also possibie
with-tha Thavizall ground Heater by Jaying your hydronic fiose tn lsng paratiet lines, If the hose Is
fz1d -ajong. side footings, the Thawzall ground heater will kéep them frost free wnd wifl keep.
footingsfrom heav‘ing due io frost penstration.

For -affective use of the Thawzall .ground heatgr system, lay hese i [oops, 247 on center, over
.area-to be thawed (6,000 square. feet: per sef). Cover the hese with zonstruetion blankets to
improve efficiency. With this set-up, expect the Thawzall ground heater to thaw up to 127 of
frost soif depth per 24 hour peried In most soil-conditions,

Granite City Rental is your ground heater rental solution, The hydromic. hedt produced by the.
Thawzall ground heater system tan heat soil -quickly anid sffiiently to keep your cold weather
constructién projétt-on schedule, Call Granite City Rental today for your-gronnd heater rental.
‘Granike City Rentat has all the construction heat rental equipment you need for yeur winter
construction project, Call (800) 328-7094 te schedule you greund heater rentdl today.

BUG-328-7094 ' Copysight Granite City Tool 2008
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TGroind Heater |

1 Curing:Blanketi

1 powarBlanket

Cawne ]

‘Ground Heater EL100-
Grourid Heater E2200°

Igrowid Hester E3000°

Grund Hedter STUOD
ArticRear Cub
ArticBear HD

Lartic Bear XHD:

Pump Pack

lfremote Meaifold

| Boestar-Pump

‘Red WaveInsufatibn
Biankets
H¥-JeriesHeal
jXchengers

{Pure Hydronic Air
Huouter

Dryvex MCS200:
Dryyex R120
iDryvex RES

| Dryvex.AM3BDN-
JHoW I WoPks; Guring
Hoiw It Watks, Thawing

Froat Fighters

4

(-3

Hose HandHlng System

! Home Gontact Links Pliotos Videod Forum

53006

e et e Cdatd  pem e ovaes 1 st e pburans e e : S —

e ———— a1t 1t e o e,

3
-;if o e T g e B
i Thaw ground - quickly, ensily, and.econcrmicaily
- 3,000 - 4,500 5q. ft. standard
Varies hased on goif conditions, Complete a Ground Heaters’ Thaw Cost Pian.
é Cure concrete - in-cold ‘weather with-confidence.
- upto 6;000sg, f: Standard:
Varies based o agplication, Complete.a Ground Heaters’ Cure Cost Flap.
Hp:io 100 kours. run-time
Entginegred for rellable, trouble-free stark
Easy 1o oparate:
Economicil
Dependable
Buifl Tundra Tough™
4% heater efficlenty - highest in the Indistiy
Thaw and-cure large areas: .
; Thaw up to 1-foat-deep/day{dependerit-on tanditivns)
) . .
i Sat, Fnisks and- ture tancréte like it's symmer .
% Protect nawly poured concrete fram frost
Dimensions and capacities
Lengti 81"
Width o1
Height! ' 93"
Ground.gledrance 12%



Frost: Preventioh {std equipment) ip to 9,000 sqf -

Frost Prevention (w/ accéssories) up to 27,600 sq ft

Air Heat capacity (w/ agcessorles) 535000 sq-fi

Pefformancé monitoring system  yes

#00-328-7004 Copyriiht Gravite City. Tool 2008
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Ground Heater 2200
fzroond Heatér-E3000.

ArticBearCub
Artic Hear-HO
-Ritic-Baayr XHR
Pump Back

‘Remcte Manifold
Booster Puriiy

Red Wave Tnadiation
‘Blankets

HX-Series Heat
Xchangers

Buré HydronicAly
Heater

Dryvex MESZ00.
‘Dryvex RIL0.
Dryvex R55.

Dryiek AM3000

Ll-iég; Jt Works, Curing
iHowIt Works, Thawing
tuﬁh@'xmah{cé _
“power Blanket |

[FrostFignters .
i‘.tB Whitte: I

e

800-328-7094

‘Gravhd Hebter 1100

Aﬁround:.Heatér 53000,

Hose Handiing System-

I Home Gontact Links Photos Videaos-Faram

How It Works-THAWING

The versatile Ground Heater® - solves cofd weather construction p_mblemsﬂ!' Groung Heaters®'
dry; radfant, hydronic beat Is economical. and easy to usel

Thaw frizen groond for extavalion ang gonckele: placements
Thaw up to 1 foot deap perday!

Accurately-quate wintar construction jobs

Deliver. projects on:Eime

Keep crews and:-equigment working ali winter

Protect expiosed: footlias from frost-heaving

Nt need 1o-bulld tetporaty roads.. adjacent ground staysfrofen.
Problem:-

fee in the saill

Krow Your-Dirt Ice Content of Frozen Suils

Gravef  Sand Clay siit .

5to7 bs.  14%c 18 ibs: 161022 Ips. 15te 52 Ibs,

hgeu - inlou e dntewft. inloeft

Upto 1,001, Upto2,574 Upio 3,146, Upto 7,436 L
Btu's required Btu's required Btu's requited Blu's requir'é'd'

tomeltice fo meltice to melt ice 4o melf ice

Melling lcgrequires 143 Btw's per pound!

Frist Facts
-Goii-does not, freeze .

Water in soil freezes ¥ i

Ite binds soil

[PV —

Melting Tce requires 143 Blu's per-poiind]

Ground Heater® System
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844 af the heatis conductad Into frozen ground!
Thavws at:a fastrate typically 1 f. deep per day
Achieves-up to. 10" thaw depth.per application
fo temppraty enclosurarta hulld
j ﬁident]y;ﬁugi';a;t;:pe’r-cu..ﬁ. thawei:
Requiras infindi supervigion
Utilfzes BTU's BRicigntly. with mirimal heat loss
Hot Air System:
Only 15% of the heat 1s conducted into the frozen ground!
Irmited thaiw depth
Reguivés-buliding costly tempoerary enclosures
Requirés:nolsy propané heaters
Cretites nutragesus: propane Bils,
Emits noxlous fumes nto enclosirre
Requires constant supervision
Thawing 6,000 sq. ft., 3 ft. deep
s Hat Air - ‘ E_' }
yEiem %"—.“"““'; Ground Heater | 1]
) OWN RENT
Time 25 days
) 3 Days 3 Days
Equipmentytabor/ L
i %2877 $530 41,4386

materfals cost
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Ground Beater® || out-performs hot aird

Thamng 6,000 sg..f, 3Tt deep
T me 811

Fue! Cost 5071

1. Prepare Sita Scrape snolw and ice frofy thaw-site,
se 2 fest-un terter over thaw site aren. A closed

2, Posmon ‘Heat Transfer Hose Space- ho

systeft, aiily heat goes into ground..

Actuzl ratesfeust incurred -may vaty

3 Lay Poly Vapor Battter:Place minimum 3 mit] paly vapor barrier td contain- Avater vapon

4. Preiténts’:sloss of héat

5. Keepssoil moist for bettér heat conduction

5 Kéeps hoses and blankets clean
7. PlaceInsulattdn B[ankéts

Prevant heat loss and dlrect heat into ground, Requires 2 fo 3 layers of high R/ value

blank_atg..
Thaw fast - typically £ foot doep/ dayl
Thiaw cheap -5 low.as 3.7¢/cu.. 1,

‘Thaw deep - uip to 16 feet/opplication

Thaw safe ~-cerified intheUS and Candda

BOO-378-7054

Ttin/www.eroundthaw.com/7q=node/3 9 &mema=heat

Thaw ebsy - no-enelpsures to bulld; satup s gimple

Thaw large ardss - up to 12,000 5q, tr.fapplication
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Product Information Bulletin

INTERCOOLs NFE

INTERCOOL NFE is chemically engineered using an inhibitor package
containing phosphate, for ferrous metal protection, boron to maintain the reserve
alkalinity at acceptable levets, and the non-ferrous metal inhibitor folyitriazole for
corrosion protection in an ethylene glycol base when used as an Industrial Heat
Transfer Fluid. The chemistry employed will effectively protect your industrial
equipment whether constructed of single or mixed alloys. The industrial corrosion
control inhibitors included have been specially formutated to extend the service
life of the coolant. Therefore, you will receive a higher leve] of reserve alkalinity,
supetior performance, and less maintenance requirements through reinhibiting.
These aftributes improve your bottom line cost.

INTERCOOL OP-101 is added jnitially and for remediation purposes when
required. INTERCOOL inhibitors, when added to ethylene glycol in the
prescribed amount wil} protect such metals as Brass, Copper, Copper alloys, Steel,
Cast iron, and Aluninum. INTERCQOL inbibitors have successfully completed
the 336-hour ASTM D-1384 corrosion test, A certificate of assurance is available
upon request

INTERCOOL NFE can be purchased in its concentrated form or preblended with
deionized water to meet your specification for boiling, freeze and/or burst
protection. ’






Proposed Master Specification on Inhibited Glycel’s and System Preparation

For
IN TER COOL'I‘M AND INT. 'ER CLEAN ™
Interstair(éill;c;cilcﬁf(:u., Tnc,

. The clesed Toop piping system shall contain 2 preblended sofution of indestrially
inhibited [ethylene] [propylenel glycol and dejonized water. The solution
concentration shall be [ 7 ] and provide freeze protection to [ ? } degrees Fahrenheit.

» AUTOMOTIVE GRADE ANTIFREEZE 1S NOT ACCEPTABLE

« The water used for the dilution of the glycol must meet the following water quality
criteria. <25ppm Sulfate; <23ppm Chioride; <1ppm Caleium; <lppm
Magnesium <25ppm Silica, Electrical condnetivity umho/em @ 25 C. 1.0 max.
Total water hardness must e less {than 60ppm and meet the Type II Reagent
‘Water specification as per ASTM D-1193,

« The selected coolant must meet or exceed the ASTM D-1384 corrosion test for
coolants in plassware @ 190% F, for 336 hours. A ceriificate of Assurance must be
provided by the supplier prior to delivery.

« The solution shall contain a fluorescent dye to facilitate easy feak detection.

+ Approved coolant manufacturets are:
1.) Interstate Chemical Co.; INTERCOOL WER/OP-100 - Yo(etylene giyeol) NFP/P-300 -
% fprepylene glycol)
2.)Dow Chemical Co.; Dowtherm GR-1-Y% fethylene glyeet) DowiTost HD-%5 (gropylene
glycel)

e The coclant manufactarer shaif enalyze the fluid bi-amaually to ensure the glycol
water solution continues o provide corrosion protection within industry standards and at
no cost to the owner.

e No chemicel additions shall be mads to the glycol water solution untif an analysis has
been completed by the coolant manufaciurer. Should such a chemical addition required, it
will be dene in accordance with the recommendations on the analyticals as supplied by
the manufacturer.
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Glyeo!l Specifications

. The mechanical contractor shall meter the initial water fill for the purpose of
hydrostatic pressure testing and/or system flushing. After completion of this
requirement the water shall be metered out. This will provide the contractor with a
precise measure of contant required to fill the systent as well as the amount of water
trapped in the system. This process will atlow for any adjustments required prior to
defivery of the premixed glycol solution and ensure that the solution strength is in
compliance with the specification.

. Should the concentration still require adjustment after the system has been filled and
as a Tesult of trapped water, then drain the required amount of fluid from the system
and replace it with the same manufacturers coolant in its concenirated form. Repeat
this process uptil compliance with this specification is achieved,

NOTHE: Should the possibility of incidental food contact exist in the application or
placement of the system, then USP GRADE Propylene Glycol must be used. The
manufacturers food grade product must have a leiter of approval from the USDA,
meet the requirements of the FDA and be listed in the “Journal of Proprietary
Substances and Nonfood Compounds™,

Approved Manufacmrers'are: 1) Interstate Chemical Co. - INTERCOOL P.323
[%] 2) Dow Chemical Co. - Dowfrost [%]

System Preparation

e Clean and flush piping system, ICMOVE, clean and replace strainer soreens once the
system water is clear.

e Water flush applies to the following systems:
A)) Heating Water
B.) Chilled Water
C.) Giycol Water
D.) Heating/Cooling Water
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System Preparation

Clean and flush piping system, remove, clean and replace strainer screens once the
system water i5 clear.

Water flush applies to the following systems:
A.) Heating Water

B Chilled Water

) Glycol Water

D.) Heating/Cooling Water

Chemical Cleaning:

Refill the system with water and atfow for 10 volume percent of pre-cleaner for he
removal of scale, oils and other extrancous materials. Add the required apount of
cleaner and civculate for 6 to 8 hours at 150 degrees F, or 12 hours if less than 90
degrees Fahrenheit.

The system cleaner shall be INTERCLEAN MC-1 by Interstate Chemical Co. or
approved equal.

Drain the system after the required circulation period as quicldy as possible, this will

prevent settling of foulanis. Run circulating pumps and fush with clean water until
the discharge water is clear

VWhen system water is clear, remove, clean and replace all strainers.
Fill the system with the approved ghycol biend, all air vents should be opened during
the filling process to ensure that the air is purged from the system. Once the system is

fudl, all air venis should be closed.

Cireulate the glycol water mixture for 24 hours before a sampte is taken and tested for
the proper concedtration, freeze point, reserve alkalinity and pH.
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Martin Rodick

From: Mariin Rodick [mrodick@gza.corn]

Sent: ~ Monday, May 12, 2008 605 PM

Jo: - 'Bruce Falrless"; whover@gza.con'

Ge: mhall@gza.com’; enneth R Johnston'

Subject: RE: Potential Claim; Larsen Rink Renovations, Winihrop MA

gruce-
[ have copied and am now delivering the foilowing documents to Bill and Ken.

Signed Proposal for Services Dated 1031106 {for 19260.0)
Signed Proposa for Services Dated 1/18/07 {for 16260.1)
Signed Proposal for Sepvices Dated 5/17/07 (for 19260.2)
. Geotechnlcal Report dated 1244106

Frozen Ground Summary Report dated 5/25/07
Preiiminary Monitoring Data Review letter dated 7/8/07

PP

-Marty

From: Bruce Falrless [mallﬁo:bruce.fairless@gza.oom]

Sent: Monday, May 12, 2008 4:01 PM

To: whover@gza.com

Cc: mhall@gza.com; miodick@gza.com; 'Kenneth R Johnston'
Subject: RE: Potential Claim; Larsen Rink Rencvations, Winthrop MA

OK. §will send as scanned documents in a couple of emails. Bruce

From: William Hover [maﬂto:whover@gza.com]

Sent: Monday, May 12, 2008 3:46 PM

To: ‘Bruce Fairless'

Ce: mhali@gza.com; mrodick@gza.com; enneth R Johnston®
Subject: RE: potential Claim; Larsen Rink Renovations, Winthrop MA

Bruce,

Please pit tagether a complete package of our reporis, contracts and kay cotrespondence and get it to e, copy
to Ken Johnston.

Upon furlhier review, we will decide whetherhwhen fo notify the insurance carrier (which would be accomplished
through Ken J.}.

| wouid like to meet with you and Ken tomarrow or Thuraday to review ihis situation (as I'm out nexi week). It
sounds like our recommendations ware not foliowed and the setttement performance is along the fines that we
estimated, but that we wauld likely be drawn in fo resoiution of the issue.

At this point | wouldn't parform additional services without a signed contracl.

Thanks,

541272008
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Bill

Froms: Bruce Falrless (mailto:bruce.fairless@gzé.com}

Sent: Monday, May 12, 2008 3:32PM

To: whover@gza.com

Cc: mhall@gza.com; mrodick@gza.com

Subject: patential Clalm; Larsen Rink Renovations, Winthrop MA

Bill,

| atiended a meeting today with project team associated with the Larsen Rink renovations in Winthrap, MA, New
piping, base course and concrete slab were instafled within an exisiing pile-supported buiiding {ast summer in
time for the winier season. GZA provided geotechnical services for the project.

The slab now has an g-inch-deep bow! In fhe middle and wili be unable fo be used this cosning season without
additional repairs.

There were 4 stages to the project for GZA:

1. ‘We prepared a geotechnical report In 2004 for tink slab repairs and a possible rink expansion. Organic
soils were (dentified.

9. We prepared specifications and & siab base course design incorporating drainage and gravel sandwich
petween 2 layers of geogrid.

3. In May 2007, afier repairs of the rink had started, we were called in because frozen soll was encountered
beneath the rink. We performed additionat explorations and made recommendatlons te allow thawing and
preloading of peat to mmitigate anticipated settienent. We estimaled up about a foot of setllemeant and
resommended monitoring.

4. GZAwas asked to revisw monitoring data prepared by others. The data showed negligibie setilement after
thawing and preloading according to the contractor. We questioned the validity of the data and could not
explain the data geotechnlcally,_apari from suggesting the thaw had not occurred.

There have been no threats of lawsuils as yat. We suggested they moniter the slab settiement. At some point
{hey may excavate the slah to ohserve whether there are volds and they may ask GZA fo do more drilling to
check if the ground Is thawed throughout. We indicated that monitoring the ground under the stab may be more
effective as lhe slab may nctbe follawing the ground due to diaphragm action.

Our correspondence contained numerous warnings of setilement regardiess of the thawing, surcharge and
geogrid mitigation measures, put they were under such pressure lo complete construction before the winter
season that they proceeded anyway. .

Shoutd | or will you notify our insurance carrier?

Il et you know how this develops.

Bruce

[
Bruce W. Fairless, P-E.
Associate Principat

617 482 1000 Ext. 3502

17 482 6868 (fax)

781 603 2254 {mobile)

GZA. GeoEnvironmental, Inc.

133 Federal Sireet, 2rd Floar
Boston MA 02140
WwWw.gZa.Coi

5/12/2008
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Martin Rodick

From: Martin Rodick [mrodick@gza.com}
Sent:  Monday, May 12, 2008 5:36 PM
To: Bruge Fairiess'

Subject: RE: meeting summary

0K, | understood it may not go out - think it accomplishes the internat funciion also.
M .

Fromu Bruce Falrless [mallto:bfairless@gza.cum]
$ent: Monday, May 12, 2008 5:19 PM

Tot mrodick@gza.com

Cc: Bruce Fairless

Subject; Re: meeting summary

1 meant the meeting summary for our files; not necessarily for distribution, Hover, said no services
without a signed contract. Thanks for deing this, B
On May 12, 2008, at 4:59 PM, Martin Rodick wrote:

Bruce- -
Picase review fhis before we send ouf to anyone.
Thanks, :
-Marty

Bruce Fairless and Marty Rodick of GZA attended a meeting at the Larsen Rink to discuss
the slab cracking and apparent settlement of the concrete ice rink slab consiructed in
Summer/Fall 2007.

Ofthsers in attendence inciuded: )

« Matt Genzale, Bob Waxman and Bill Congdon of Prism Builders
+ Terry MolLaughlin of McLaughlin Managernent and Design

« Marc Wallace and Ssan Driscoll of the Town of Winthzop
OBSERVATIONS MADE AND FACTS REPORTED

A depressed portion of the concrete slab was observed in the central portion of the rirk-
The depressed area appeared o 0GeLPY jess than 1/4 of the rink area, and the apparent
setflement in the center of {his area was measured at 8 1/4 inches. The perimeter area of the
slab, within sbout 10 feet of the dasher boards, appeared to bs relatively level and not
settled. Cracking of the slab was ohserved near the approximate midpoint between the
dasher boards and the main settlement area. Another smaller area of apparent settlernent
was cbserved in the northeast portion of the rink. No measurements wers made in this area.

M. Wailace opened one of the cleanouts for the stib-siab drainage system header pipes and
a smatt amount of water was observed at the bottom of the pipe elbow about 4.5 feet below
stab grade.

M, Wallace and Mr, Driscoll stated that a depressed area in the siab/ice was first noticed in
late Fanmary or eariy February 2008. They also stated that no leaks or preblems with the

5/12/2008
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glycol refrigerant piping system have been observed.
DISCUSSIONS OF SOLUTIONS AND COURSES OF ACTION

Tt was agreed by all that it must be verfied that the soils below the rink are fully thawed and
{he settiement is not ongoing at an unacceptable rate prior to reconstructing the slab.

GZ.A recommended that the slab settlement be monitored 1o detenmine if it is continuing to
setfle, or if it has stopped. M. Driscell concurred and stated that monitoring of the slab
settlement would be performed on at Jeast 4 weekly basis.

The issue of whether a void is present below the slab was discussed. GZA offered an
opinion that there may he arcas where voids are present, as the reinforced concrete slab may
have spanned from the \msettled edge and over a void for a certain distance, then cracked
and fallen to the soil surface near the center of the rink.

The Town stated fhat most likely, the slab cannot be reused in its current condition, and that
slab demolition and reconstruction will be performed before the ice rink is used again.

Dritling through the slab and measuring the void was presented by GZA as a posible course
of action. Also, if the slab observed to be bridging over void areas, instrumentation such as
borros anchors could be installed to measure setilement of the soils below the slab. -

Prior to drilling or cutting through the skab, the Town would need to determine for certain
that the slab will not be reused, and the glycol refrigerant would need to be purged from the
piping system embedded in the concrete slab. Mr. Wallace stated that the system will be
purged soon regardless of plans to ensute that Jeaks io the soils below do not occur.

Tt was agreed that the Town would do the following:

« (et the glycol system purged as soon as possible;

« Degide if the slab should be cut or drilled into for measuring voids and monitoitng
setflement, and;

« Notify GZA if additional services were requested.

MARTIN RODICK

Project Manager/ Geotechnical Engineet
GZA GeoEnvironmental, Inc.
781-278-5790

5/12/2008
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Martin Rodick

From: Matt Genzals { Prism Builders, Inc. [mgenzale@pﬁsmbuilders.ccm]
Sent:  Monday, Juna 28, 2007 3:00 PM

To! bfalrless@gza.com

Cc: mrodick@gza.ccm: Terry Mactaughlis Bob Waxman

Subject: RE: Larsen Rink Monitoring Data Review - Draft

Brucs,

I spoke 1o Tesry and he had said you were stilt looking for this information.

The test holes were dug as follows:

Between B1-CH

Between D2-E2

Between G1-H1

All were dug down to-13 fest. So, basically using tha 15.00 henchmark these plts were dug from 11.00 to 2.02
My suharintendent and site contractor easlly dug the pits with a mini-excavator. If 'm not mistaken each fime, a
town employee happened to be present. Aisc, when dug, the ground water was rushing into the pits, further

indicating thawed soils.

Mait

----- Origihal Message—--—

From: Bruce Fairless [maiIto:bruce.fairless@gza.com]
Sent: Friday, June 22, 2007 o124 AM

To: ‘Matt Genzale / Prism Builders, Inc.!

Ce: mrodick@gza.com; Terry Mactaughlin'

Subject: RE: Lersen Rink Monitoring Data Review - Draft

Thanks Matt. Gould you telt me where in the other direction foo; between 1 and 2, etc.?

How far down was it excavated? From what grade was it excavated? How and who made the assessmani
whether it was frozen or not? We need thie Information to finalize our review.

Thanks.

Bruce

From: Matt Genzale / Prism Builders, Inc. [mailto:mgenzale@prismbuilders.com]
Sent: Friday, June 22, 2007 9:13 AM

To! bfairless@gza.com; Terry staclaughlin’; sdriscoll@town.wintfrop.ina.us

Ce: mrodick@gza.com

5/13/2008
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Subject: RE: Larsen Rrink Monltoring Data Review - Draft
3 test pils were dug using a mini-excavator

1.) Between B and G

2.)Between D and E

3.)Betwean G and H

—---Qriginal Message-—
From: Bruce Fairless {mailtu:bruce.faiﬂess@gza comj
Sents Thursday, June 21, 2007 4;19 PM

To: Tetry Mactaughtin'; sdriscoli@town.winthrop.ma.us; Matt Genzale / Prism Builders, 1nc.'

Cc: mrodick@gza.com .
Subjact: Larsen Rink Menitoring Data Review - Draft

Gentlemen:

Please find attached & draft leiter responding to the monitoring data. s draft because we

want to betier understand the tost pit that Prism axcavated to see if the ground was thawed, |

have sent an emall to Matt {iis morning requesting data.
Please let us know if you have comments,

Bruce

[ —
Bruce W. Fairless, PE.
Assaciate Principal

617 482 1000 Ext. 3502
617 482 6868 {fax)
784 603 2254 (cell)

GZA GeoEnvironmental, Inc.

133 Federaf Street, 10th Floor
Boston MA 02110

Right-tlick hera 1o download pictures. To help protect
your privacy, Outlook prevented aulomatic download
of this picture from the Intemet.

This electronic message is miended to e viewed only by the individual or eutity to whicl it is addressed

arid may

contain privileged and/or confidential information intended jor the exclusive use of the addressee(s). If

you are

‘nof the intended recipient, please be aware that any disclosure, printing, copying. distribution or use of

this

information is prokibited. [f you have recetved this message in 4707, please norify: the sender
inimediately and

destroy this message and its attachments fronr vour systemt.

For hiformation abant GZ4 GeoEnvirenmental, inc. and its services, please visit o1 website al
HWW.EZA.COML

5/13/2008
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Martin Rodick

From: Malt Genzale / Prism Buiiders, inc. {mgenzale@prismbullders.com}
Sent: Thursday, June o4, 2007 4:33 PM

To. beairless@gza.com: Terry Mactaughlin'; sdriscoll@town.win\hrop.ma.us
ccl mrodick@gza.corm, Bob Waxman

Subject: RE: Larsen Rink Moritoring Data review - Draft

Al

Considering GZA's repoit indicates a concern that Prism IS incapable of assessing weather ar not the soits have
been fully thawed, We recommend fhat GZA coordinate its own efforls to determine this information to a favel of
ceriainty ey are comfortabie wiin.

Having read the recommendations at the end of the report, it appears as though GZA would fike Sean 1o make the
final decision about whether or ot It is accepiabie 1o proceed.

Please advise.

Thank you,
twatt

—~-—-Original Message—=—"

From: Bruce Falrless [rna'tlto:bruce.faiﬂess@gza.com]

gent: Thursday, June 21,2007 4:19 PM

Ta: ‘Tery MacLaughiin'; sdﬂsco'.'-@town.winthrop.ma.us; gt Genzale [ Prism Builders, Inc.
¢c: mrodick@gza.com

Subject: Larsen Rink Monitoring Data Review - Draft

Gentlamern:

Piease find attached a draft letter responding {o the monitaring Gata. It's drail because we want o
petier understand the test pit that Prism excavaled 1o see if tha ground was thawed, 1 have sent an
email to Matt this morning requesting data.

Please let us know If you nave comments.

Bruce

s
Bruce W, Fairless, PE.
Assoclate Principal

517 482 1000 Ext. 3602
17 482 6868 (fax)
781 603 2254 (cell)

GZA GeoEnvironmental, inc.

133 Federal Sireet, 10th Floor
Baston MA 021 10

5/13/2008
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El Right-click hera fo downioad piciures, To help protect
your privacy, Outlook prevented automatc downtoad
of thls picture from the intemet. -

This electronic message is inlended to be
may :

contain privileged andfor confidensial information intended for the exclusive use of the addressee(s). If you are
ot the intended recipient, please be aware that any disclosure, printing, copying, disiribution or use of this
information is prohibited. If you have yeceived this message in evror, please notify the sender inmediately and
destroy this ge and ifs attachments from your systent.

viewed anly by the individual or entity lo which it is ‘addl'essen’ and

For infovmation about GZA GeoBnvirenmental, Ine. aud its services, please visit our website g WWW.EZ0.CON,

5/13/2008
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