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GENTLEMENS

‘N ACCONCANCE WiTH YOUR AKCUKAT, A SOILE INVESTIGATION HAS BECN COMPLETED AT THE
SITE OF THE PROFGSED DEVELOPMENT KnowH AB Noarok Avewud, This tevesyioarion
WAS PERF OR THE OF DEVININE THE B SUAFACK BOIL AND ROCK CONDITIONS
THACUGHOUY THE FROCT ORVELOFPMENT B0 THAT BAT[SFPACTOAY SUMSTAUCTURLE AND uLOrE
PACTECTYION COULD BE OESIGNED FOR THT PROFCALD FACILIVIES 1M THI® AREA,

ACCEPE TO THE WILLEIOE ARGYE THE AGTUAL PEYELOFMENT AREA WAS LIMITED BECAUSE OF
THE DISTURING EPFRCTS WNICH THE SUARURFACE THVESTIGATION wouLD HAVE ON ThE
HATURAL VEGETATIVE AROWTH ON THE HILLSIDE,

‘THE CONCLURIONS AND NECOMMEMDAT IONS PREEEHTED IH THE AEFOAT ARK NECKERARILY hASKD
UFON THE QUSBUAFACK COMOITIONE THROUGHOUT THE PEVELOPMENT BITE, Trr neouers oF

THE INVESTIGAYION ALOMG WITH PERTINENT AECOMMENOATJONS RFELATIVE TO SLOPK STABILITY,
POUNOATION DEBIGN ANC LATERAL EARTH #A AR SEER (M THE FOLLOWIMG SECTIONS

af THIR ACPFONT,

1. Site Georoav ano Tus Sunsunrack Soil. ConoiTions

THE CHARACTIRISTICE OF TM CE SOILS Y T THE OEVELOPMENT
ARLA WERK (HVEATIGATED 8Y EXCAVATING 1] TEGT FITA VAAVING I OEATH FROM ARPROXIMATELY
§ reeT To 13 FERT BELOW THE KUISTING SAOUND BUAFAGE, THE LOCATION OF Tit TEST PITe
18 racaxnreo 1m Fraunx No, 1 whiLe The Looe art passanTeo 18 Fleunss No, 2 Tumouan
Neo. 7.

In MOST OF THE TEAT #1Ta, was TERCD AT A OKPTH OF
pETwEKN 7 Aup B rxey sELow onounD surrack, Howzven, aome ExCEFTIONS TO THIS SEHERAL
PATTEAN ARk soTao, [N TRaT RoRing No, 2, THE OVERBUADER EXTENOKO TO A DEFTH OF HEAALY
15 FEET WHILE 1 TEBT No, 6, wAS KAKD AT A DEPTH OF 2 FEXT BELOW
TUE DROUHO BURAFACK,

TNI SUBSURAFACE PROFILE THAOUINOUT THE OEVELOPMENT BITE CAN QENK MALLY BE
pRecmiBED iw TEAMe or 4 zonks, Zonx No, 1 COMS(STS OF A NLACK SILTY TOPEOIL. wHICH
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CXTANDS TO A OEFTH OF SETWEEN 1.5 Ano 3 FEET BELOW THE EX18TING GROUND SUAFACE, Tue
BURFACK FONE IS UNDEALAIN BY A SRARULAR ZONK VARYING 1o oapYH rmom 2 To 7 reer, Ta
ARANULAK 2ONE (8 COMPOSKD OF ANGULAR FRAGMENTS IN A MATRIX orF BILT, TWE ARGULAR
FRAGME NTE VARY ALL THE WAY FAOM SANOTBIZX WARFICLES THROUGH GRAVELS ANO CDEELES,
Zank N0, 2 19 UNOERLAIM 8Y A MECLUM PLASTIC CLAY OF VARIABLE THICKNES® WHICH CXTENOS
YD THE WEOROCH SURFACE,

AY ALL LOGAT)ONS EHCOUMTE AID CUAING THIS INVEET(GATION, YHE CLAY WAB
v A MEDIUM TO STIFF COMHTION, [T BHOULD BT NOTED THAT THE CLAY YONE I3 ARSENT M
vews nogw No, 1, 3,4, 6, 8 ano 9. Howcvan, Trc cray £xiaTs 1M A SUFFICIEHT MUMeT A OF
TERT +y0LE S THROUGHOUY THE SITE THAY (Ts enEuEHCE (N THE AREA CAneOT o8 NEOLECTEO,

THE SEOADCK UNDERLYING THE OVEANURDEN MATERIAL 18 KMOWN AB Tk '
Wensn Quaarzite FormaTion, [N GEmeRAL, THE Weaan QuanrziTk FoamaTion 15 A PALE GRAY
TD TAN QUARTZITE AND LIMEY SANOSTONE WITH BOME INTEABRLODEO GRAY AND VHITE LIMESTONRE
AND DOLEMITE LAYEAS, AT THE PACFORLO DEVELOPMENT, THE Wenen Quantzive Foamation
EXAPOSLD i THE TAECHCHES ALL SHOWED THE GTORACK TO Bk A LIGHT GRAY QUARNTZITE, Faom a
ITAUCTURAL BTANDPOINT , THE DEVELDFME NT BMVE 18 LOCATES BN THE NORTHWEST LIMS OF TNE
Pank Civy anrrcving, The Pamc CITy ANTICLINE FLUNGES TO THE HORTHEAAT WITH ™E
NOATHWEST L1MS HAVING A BTRATIORAFHIC OIF TO THE MORTHWERT, THE STRIKR DF THE
Weaen QuanTziTe vanics scrwacn Nonrs J0* Wesr To NonTn 45° Waar witu A D
pETwEAHN §° ano 20° 70 THE NORTHWEST, ALL 0INY SETE OBSEAVED THROUGHOUY THE DEVELOFMENT
ANEA ESEEMTIALLY HAVE HIGH DIP ANGLES INTO THE MOUNTALN, Owu 10INT 84T, HOWEVEA, WAS )
CRSEAVED WHICH MAS A LOW ANOLE O)F TOWARD THE MOUNTAIN,

THE REGULTS OF THIS IHVESTIGAT (DN INDICATE THAT THEAK 18 HO AFPARENT
SOWMT KT WHICH witl CAveE SLIPFAGE DOWN THE SLOFE OF THE HMOUNTAIN, Howlvll. THE
HIGH AROLE JOINTS WIiLL CAYSE SOME FALLOUT OH ANY YERTICAL WALL CUT PEAFENOICULAR
TO THE FACE OF THE MOUNTAIN, THE JOINY PATTEAK EXPOSEO (N THE ADIT AsOvE Nomeour Avewur
oo #ac senvEn we Froung No, 3. THE $Va80LS OXUIGNATING THE BTRIKE ANO THE OIF OF THE |
JOINT @ETS ARK SEPARATED DN THE DIAGRAW FOA {LLUSTRATION ruRPOISS, '

Duning THE KXCAVATION OF THE TEST FITE THROUGHOUT THE OXVELDOPUEHY ARCA,
IH=PLACE OKLNGITY TESTS WiRK PEAFOAMED AT YTHRCE=POOT INTEAVALS AND MINEATURE vANG
SHEAR TEETE WERK FERFONMED IN THE CLAY MAYERLALS, TH' REQULTS OF THE IN—PLACE OEXBITY
TCHTH ARE PAEEENTEO ON THE ADRING LOGE, AND IT WiLL 2K ORSEAVED THAT THE INTPLACK ORY
NI TY DF THE QNANULAR MATERIAL Vamza raom 112 pounos rxa cumic rooy 7o 119 rounps
PEA CUBIC FOOT, WHILE THE CLAY MAYERIAL VARICO FROM 93 vo 95 Pounbs FEA CueiC FOOT,

Tﬁl MINIATURE VANE SHEAR TERYS PROVIOR AH IMOICATION OF 'l'l" UNDRAINED
BMEAR(HG STAENATH OF THE CLAY MATERIALS, Tut WIMIATURE YANE SHEAN TEATE ARK OKSIQHATED
AS THE TORVANE YALUE ON THE TESY PIT LOGE AMD AAK RPECIFIED IN TERME OF TOHE PIR SQUARE roov,
THE MEWULTE C©F THE MINIATURE VAME SrRAR TCOTS INDICATE THAT THE SUSSUAFAGE CLAYE ARK
1WA MEDIUM TO ATIFF CONDITION,

3, ), Jonnson ano AssoCIATES
Paoe 3
Juns 8, 1977

EAGN BaMPLE ORTAINED M THE FIELD WAS BURSEUUENTLY CLASBIFIECG IN THE
1CATION SYSTEM, THE SYMOOL O3 IGNATING

LARORATORY AcConpira TO The Unimct Soir CLans
YHE SOIL TYPE ACCOROING TO THIS BYSTEM 36 PACSENTED ON THE somia Loas, A oxscRIPTION
or Tre Unirico Soi. CrasssricaTion Syarem 18 rrzesnTao 14 Frovec No, 9 AnD THE PULL
MEANING OF THK YARIOUR SDIL SYMEOLS CAH &K OBTAIRED FROM THil FlauRg,

2. Scors STasiLiTy ConsiogaaTions

BA‘IO YPrOMN THE TOFROGRAPHIC MAP PURNIONED OUR GRAANIZATION, THE AvEnRAGE
SLOAE THROUGHGUT THE OEVELORMEHT ARKA 18 APPROXIMATELY 2 womizonTAL TO | vEATIGAL,
{es GROEA TO PERFORI A RIGOROUS ATABLLITY ANALYELS AT THIE BITE, IV WOULD BE NECEESAAY
D DETEAMINE THE SDIL FROFILE OF THE ENTIAK HILLBIOK ASOVE THE DEVELOPMENT ARKA,
SINCE IT WAS HOT POSSISLE TO EXCAVATE TEST PIFS UF THE WMALLIDE DUE YO EMVIRONMENTAL
COMBIDERATIONS, TNE STATEMENTS MAOKE IH THi BECTION OF TME AKPOAT ARE OF MECEERITY
PASEO URON THE COMOLT IDNS WHICH CXIST N Yre OCVELOFMENT ARKA,

THe MESULTS OF THE GROLOIICAL INVE BTIGATION INDICATE YHAT THERE IB
HO TEROENCY FOR ANY SLIOK TO OCCUR WITHIN THE ROCK MASE ALONG THX PAGCE OF THE ELOPE
1N THIS ARBA AND THAT ANY FARAURE THAT MAY OCCUR WILL TAKE PLACE M Ti@ OvVEREY ROEN

MATERIAL,

[N ATTEMATING TO OBTAIN AN ERTIMATE DF THE STABILITY CONOITIONS FOR
TE, TWO CASKE HAVE NECH CONSIDEMID, Casc No, 1

THE OVEABURDEN MATERIAL AT THE
ASBUNEE AN INFINITEK SLOPE WITH A DESETN OF COHMESIONILESS sOIL KauAL TO ArEROXIMATELY B reaY,
SUKL PFARAMETERE OAYVAINKED DURING THE PIELO ANO LABRORATORY INVESTIGAT LON HAVE BEEN

USKO IN THE STARILITY ANALYSIS FOR THIS CASE, A rmicTion anasx oF 34° anO A saTUAATEO

uniT weiont or 113 FounO® PER CUBIC POOT HAVE SKEN UKD IN THE ANALYSES, IF THE RHTIRE
MANE OF GRAMULAR MATEAIAL ARDVE THK eEoRoCK 19 ABBUMED TO RE SATURATED WITH SCEPAGK
OCCURRING PARALLIL YO THE $LOPE, THE AEBULTE OF DUR AWALYR(D INOIGATE THAY A PAGTOR

or sarsTy or 0,70 wouLn OCCUA FOR THIG $)7E, FaAJLUAR CONDITIONS WOULS OBVIOUSLY

DCCUR UNDER Trll STIPULATRO COMDITIONS

IF THE OVERBUADEN MATERIAL I8 LESS THAN BATURATEC WiTh NO OFX PAGE DCCUARING
PARALLEL TO THE MLOPFE, THE M SULTS OF THE ATABILITY ANALY#IS IMDICATE A FAGTOR OF
earary o 1,40, iT I8 ALSO APFPARENMT THAT THE MiLLSWOE WOULD AE STARLE UMDEIR THESE
COMDITIONS,

Caec No, 2 RS THE OVE MATERIAL TO COMBIRT OF CLAY HAVING
THE SHARACTERISTICS OF THE CLAY MATERIAL OREERVEC IN THE LOWER PORTION OF THE SOIL PROFILE
AT THE 17X, THE AESULTE OF A STARILITY AHALTRIE PERFOMMED FOR THIN CONDITION ABSUMING
THE CLAY TO ME NEAR SATURATEO, SUT WITH NO SEEPAAK PARALLEL TO THE HILLSIOK, INOICATES
A FACTOR OF SAPETY OF OECATEA THAN 2. lv 18 APPARENY FROM THE AROVE CONSIOEKRATIONE THAT
THE STABILITY OF THE OVERBURDEN MATEAIAL AT THiS LOCATION 18 4 BEWAITIVE FUNCTION OF
SELPAGE PARALLEL TO TNE SLOFE, I' SEXKPAGE COMDITIONS PARALLEL TO THK BLORE CAM 8K
RCEYRICTEC, THE CALCULAT(OwS INDICATE THAY THE OVEREUROCN MATE RIAL THAOUGHOUT THE AnKA
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wours e sTas e, Qua eTUDY OF THRE ENTIRE ARKA THAQUGHDUT THE CLVELOPMENT BITE INOICATES

THAT NG aLIDKS Of SLUMPFrS EXISTY Y JT Tk OvE MATEAIAL AND THAT THE HILLIIOK

s *TASLE UNOE®A ITe EXISTING CONDITIONS,

N iN ONDEA TO IMSUML STASILITY THAODUGHOUT THE DEVELOPMENT ARRA, WE RECOMMEND
Tiga T ADKOUATE SUSBURPACE AND SURFAGE ONAINAGE AL PAOVIOED THROUGHOUT THE DEAVELOFMENT
AMLA AND THAT ALL CISTURGANCE OF EXIBTING 3HAUGE AND OVEARUADGEN MATLRIAL HE MINIMITED
AB MUCH A3 POS3IELE, Wk mccommanc 'an? AN (MTEACEPTOR ORAIN BE CONATAUCTED UPHILL
FHAOM THE CACPOSED OEVELOPMENT ARCA TO RESTAICT mnulLL SECPAGE, SucH A PACILATY
Wil . NOT ONLY AAEKYENT WATER FROM FLOWING INTO THE DEVELOPMENT ARKA, BUT IT WiLL
PROVIDE A MEANS WHERERY WATER UFNILL FAOM THE PROFORED CEVELOPMAENT CAn BE READILY

.

In CHRCEETLD ANO REMOVED FROM THE SITE,

I CONBTAUCTING ROADS AND HOUSKSE THROUGHOUT THE AREA, CARE BHOULD Bt
TAKKN TO MINIMIZE THE DISTURBANCE OF THE CXIBTING VEQETATIVE COvER, WK ALSO ARZCONMENGD
THAT ADKGUATE LATERAL SUSROAT BE FAOVIORO W ALL ANCAS WHEAE THE OVEABUADEMN MATERIAL
1S UNDE® TuY,

Ir THE AROVE ARKCAUTIONS ARE TAKEN, (T 18 OUA OPINION THAT THE BLOFPLS AT
THI® LOCATION Will ACMAIN STASLE OUALNG THE DEVALOFMENT OF THis AITK,

3. FaunoaTiow ComsioanaTions

iN AccoRrpAwCE WITH DUR AECOMMENCATIONS QUTLINED ABOVE, TO MINIMIZE
THE DISTUAUANCE OF THRE EXIETING MATERIALD THAOCUAHOUT THE DEVELOPMEINT AREA, WK
ML COMMEND THAT THE STRUCTUREE KNECTED AT THtw TITK

SYEPPED UP THE NILLSIDE I8
wUCH A WAY THAT THE MAXIMUM CUT AT ANY LOCATION COLB WOT Excexo 10 rear ano vrav
ALL FOUNDATIONI SUPFORTING THE STRUCTURES BC LOGATED O @EDROCK, TME NONMAL GUT
FOR THE PFROFPOSED FACILITY WOULD EXFONE WEDROGK OVER A POATIOH OF THE RULLODING ARKAS
MOWEVER, PIEAS KXT o MAY BZ AT

LOCATIONS, ALLowAsex
VOIL BEARING FAKSSURTS OF 3 T0 4 TOHS WOULD BE VERY CONMRRVATIVE FOR THE ROCK
EXIBVING AT THIS LOCATION,

Ir 19 A COGNIIED THAY THEAE MAY GE ROME AARAS 1M WHICH MINOA STRUCTURAL
FOUNCATIONE WOULD BE LOCATID ON THE OVERSUADEN MATERIAL ASOVE THE @EDROCK, In onosn
TO FOGVIDE QASIC TIOM IH

THIONA |N THESE ARKAS CAM BK PACPORTIONKD
BECAR(HE CAPACITY RECOMIMENDATIONS AR PROVIOED (w TasLs No. 1. b rhovioIng Tux Rcactng
CAPFACITY "C”Mlﬂm‘loﬂ.' iT Bap

EEN ASSUMED THAT THE FOUNDATIONS WAULD mE LOCATED

Ol THE KXISTING SLOPES® AND THAT THE DEFTH AELOW THE KXIATING GAOUMD SURFACE MAY YARY
conmpamanLy. |7 16 arpangnt raom Taues Mo, 1 THAT THE ALLOWANLE 8CIL BEARING FAKSAURES
FOR FOOTIHGS FLACED ON THEL SLOPE (4 A FUNCTION OF THE WIOTH OF THE FOOTING AND THE

DEPTH AT WHICH THE FOOTING 18 FLACED SELOW THE ACTUAL GROUND SURFAGE,

ler enepamine Tasis No, 1, CONSIOERATION HAS ALBO BESH TIVEN TO Ol FFEARNTIAL
BETTLEMENT, {F Tr& PROPOSED FACILITIZE ANK OCIGNED ty ACCOMzANCE Wit Tasx Mo, 1,
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THE MARIMUM BETTLEMENT OF ANY FOOTIHD WILL NOT EXCKEKD ONE INCH AND DIFFERENT (AL
LETTLEMENTA WitL NOT LIKELY EXCEXD ONE=HALF INCH WHICH SHOULD #€ TOLERAALE FOR
T FAOHOBED FACILITY,

4, Excavarion P ano Lavewar Eantn Pressurse

i" 15 OUR UNDERSTAND NG THAT Nﬂm A“Wl WiLL BE COROTRUCTED BY
OEVELOPMENT ARCA, WE RECOMMEND

WIOKNING AN ExiBnTHIG TRAN, T THE F
THAT THE OEPTH OF THE CUT INTO THE HILLSIDE ALONG THE NGADWAY ALIIMMENT BE MIMIMIZED
Sy FILLING DOWHHILL FOR A FORTION OF THE ROABWAY, THE MATURAL ANGLE OF AEPOSE FOR

THE OUANTZITE ROCK TG EE EXCAVATED ALOWG THT RGADWAY ALIGMMENT WilL #E€ AACROXIMATELY
1.5 nomizonTaL To 1 veaTical, |7 Tue AOCK EXCAVATION IN PERFORAMED N SUCH A MANNEN THAT
THE CUT AND FILL §8 BALANCED, THK DUMP ROCK SHOULD PAOVIDE A STABLE AOADWAY ON Tuk
DW‘”M!I.I.“IO' OF THE CROSS™SESTION,

PRIOR TO THE PLACEMEHT OF _AHY ROCKH ALOH® THE ALITHMENT, Wi ALCOMMEND
THAT ALL OF THE TOFSAOIL EX(STING TNROUSHAUT THE AARA 86 ACMOVED TO ELIMINATE THE
SILITY OF BLIRFAGE ALONG THIS PLANE OF WEKANANKSS, IT 18 ALBO AECOMMENDED
N FLACEMENT OF THE AOCK PILL THAT IT 6K OENUIFIZ0 BY ROLLING THE MATCAIAL WITH AT
aor aDB car on wiTh 5 10 § PAGETE WITH A VIBRATORY ROLLER HAVING A

rO

veanT & pas
10~Ton vIRRATORY FOACK,

w( ALBO RECOMMEND THAY LATERAL RESTRAINT BX PRAOVIODKD FOR THE OVERRURMOLH
MATERIAL LOTATED AROVE THE BEDRICK BURFACK,

T Tha S4TA 10

AS INDICATED HARLIEN (N ThE s THE AE \
uoow(‘l'nrl"_m« ANHO WiLL BTAND AT A NEAR WIATICAL SLOFK, 'f 18 OUR UNOERSTAKDING THAT
THE NETAINING FACILITY TO BE UBKE 18 PROVIDIHG THE LATERAL, AEBTRAINT PO THE OVERNURILH
MATERIALS WILL CONSIAT 0F 4 3y 6 wOOOPILES IMRRDOKD (NTO THE ROCK ON THE (NHEARIDE OF
THE ROADWAY ALIGHMENT AND THAT LAGGING W LL BE FLACED RETWEEN THE WOOER FILER TO
PROVIDE THE NMEGESSARY LATARAL SUPPORT,

"‘ CGESIGHING THE FPAOPOIIEO CARYH AETALINING FACILI W. WE AECOMMEMD THAY
AN EANTH prxssung cORrPICIENT OF 0,4 A€ UEED TO PETEAMINE THE LATEAAL KAATH FAESSURS,
W: ALBD RECOMMEND THAT THE SEOROCK SURFACK BR INGLIMEO SLIBHTLY W ORDEW TO PADYIDE
A MOME AESTHETICAL AHD € FFICIENT DEGIGN FOR TNE WiLE BECTIONS, [T MAv st NECEBwARY
T AMCHOR THE PILK SECTIONS AT THK TOP OF THE PILK 1N ORDER TO REGIST THE ARPLIKD MOMENT,
THIa CONO EE FERFORMED IN A RELATIVELY SIMPLE NMANHER BY EXTENGING A CABLE FRADM
I THE HILLOHOE,

THE PILE SUPPOATS TO THE

%. Tux Resucye or Fiko ano Lasomavony Tesrs

A HUMBER OF FIELD AND LARORATORY TESTS HAYE BELN FERFORMED OURING THI®
INYEST |GATION TO CQEFINK THE CHARACTEN(STICE OF THi. SUSBURFACE MATLAIAL THROUGHOUT THE
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ARKA, T}I:S‘ TESTE INCLUDE! EN“PLACE UNIT WwEIGHT, NATUAAL MOISTURL CONTENT, ATTRRaLAA

LIMITE, MECHANICAL ANALYS AND UMCONFINKD COMPRERBIVE STACHOTH, A BUMMANRY OF

ALL TEBT QATA FENFOAMED CURING THE INVESTIGAT (ON I8 FAKEENTEO In Taare No, 2, Summany
or Tuar DaTa, IT wiLtL AK ODSEAVED THAT YHE UNCONFINKD COMPRKSBIVE BTAKNGTH OF THE
CLAY LAVER UNOERLYING YHE GRANULAR MATERRAL N THE 4OIL PRAFILE varice Faom 2738 eounos
ssn sauAns Foot Yo 3435 pounbs rer sauant Foor,

AB INOICATED KARLIEA I THE BEPAOGAT, THE CLAY I8 tH A RELATIVELY SYIFYF
CONOITIOH AND 18 CAPABLE OF BUPPORT IHG MODERATE LOAD SNTENSITIKS,

ATTCAREAG LIMITS FERFOAMED DN THE CLAY MATEMAL INOICATE THAT IT
cLasmIr IR0 GEnk maLLY as A CTL=2 maTaniaL acconcine vo Tre Unisieo Soiw CLassiricavion
SvsTEm, THIS MEANG THAT THE MATERIAL NAS MEDIVM PLANTIC CHARACTERIETICE AMO MAY
FOBSCED BOME BLIGHT BWELL POTEATIAL {F IT (8 PZAMITTEC TO AGSORS MOIATURE, THIS
MATERIAL 19 BUFFICHINTLY PLASTIC THAT (T GMOULD NOT B USED FOR ANY KING OF SAGKFILLING
OFERATIONS AEHING AETAINING PACILITIES,

'I AREAS WHERE THE NATURAL MATERIAL Wwill EXIBT ADJACENY TO EARTH

ARTAININDG BTAUCTUNES, WE FRECOMMEND THAT #7 BE EXCAVATED AND AEPLACKD WITH RANULAR
MATERIAL,

T“. INTAMLACE DEMNBITY OF THE NATUAAL GRANMULAN MATENJAL (B ASLATIVELY

HIGH, AND THi STREHOTH CRARACTERISTICS OF THIS MATEMALARKE AEASONARLY GO0O0,

TN‘ COMTLUBIONS ANO RECINAMENCATIONS PRESENTED [N THIE REFCAT ARE BASEZD UFON YHE
RESULTE OF THE F(RLD AMD (ARORATOAY TESTS VHICH, IMH CUR OFINION, DEFINE THE CHARACYERIBTICS
OF THE BUSHLAPACE MATXRIAL M THE DEVELDPFMEMY ARKA (M A ACABONARLE MANNEA, TNII

CTHARACTENISTICS OF THE OVEABUADEN MATEAIAL , HOWK YRR, UFHILL FRAOM T OXVELOPMERY
AREA ARKE UNKNOWN,

PLEAGE ADVISE US IF THEAR ARK ANY GUESTIONE AKLATIVE TO THE INFOAMATION CONTAINCO
HEAKIN,

Youns TauLy,

ROLLINS, BROWN AND GUNNELL, INC.
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PRELIMINARY ENGINEERING GEOLOGIC REPORT TO PARK CITY ON THE

PROPOSED QUITTIN TIME DEVELOPMENT

INTRODUCTION

This report prasents the resulta of a geclogic reconnais-

sance of the proposed Quittin Time reaidential and recreational

-
.

complex locatad in Park City, Utah. This 1a to be a hillside ] A v
A, X
[T ".“.'\: *

development which includes both single family dwellings and _' ' ; ' (‘.'1 .".\3‘ R 15
Al - \ Bra CILy 25\ oty
condominiums. A ski run and other associated recreational C L ARTORN % ) s -m@i -

facilities are almo planned. The purpose of this reconnaissance
was to datermine what impact the geologic and hydrologic con-
diticns of the site might have on the proposed development.
This study was parformed at the request of Mr. David Preece,
Park City Planner.
SITE CONDITIONS
Location an& Physlography

The proposed development encomposses about 352 acres of
ground located on the west side of Park Clty southwest of
Woodside Avenue (Figure 1)}. fThis ls an area characterized by
steep zlopes and broad, shallow drainages. Elevations across

the site range from about 7110 feet on the east edge of the

property to an estimated 7600 feet on the west adge, Vegetative

'-1..

cover is moderata to thick and consists of buckbrush at the Chnmnll;
EXPLANATION
lower alevations and avergreens further upslope. There has heen Qa1 Alluvial Deposite
Glact

no previous residential development on the property, but two = seisl Depesice N et R

Tetg  Keetlay Yolcanice —— - ———
municipal waterlinea and an abandoned aerjal tramway cross the

k¢ Thayoes Formertiom Anticline
site, and numerous mineral preapeacts and old mine tunnels dot Strike and Dip of Bede

% Woodeide Shale —t—

PPC  Park City Formacion e Scale 1:34,000

Fe  Wabar Quaredite UGHS  Urbgn & Eagr, Cecl. Sec. Juna 11, 1979 |

Fizurs 1 Ganetal Location and Gaolineic Man -2



the hillside.
Geology and Soils

Lying as it does near the intersection of two major struc-
tural lineaments, the Wasatch Front and the Uinta Mountaips, the
geology of the Park City District has undergone a long and
complex history. The major structural features and geologic
units in the vicinity of the proposed development are summarized
in Figure 1. The ridge upon which the development would be
built is underlain by the Weber Quartzite, a pale gray and tan
formation of quartzite and limey sandstone with interbedded
horizons of limestone and dolomite. The major structural
feature in the area is the Park City anticline which lies south-
east of the site (Figure 1}. Two faults have been mapped by
Bromfield and Crittenden(1971) as extending onto the site from
the west; however, during the field investigation no surface
evidence of thes; or any other faults was observed.

Bedrock exposures on site are limited to one small, highly
weathered, outcrop high on the hillside along the proposed ski
run, and to rock exposed in old mine workings. At these locali-
ties the quartzite was observed to be hard and durable but
fractured and containing numerous, well-developed joint sets.
Due to the limited extent of the exposures and to the numerous
joints present it was not possible to obtain a reliable strike
and dip on a bedding surface, but Bromfield and Crittenden show
the quartzite in adjacent areas to be striking to the northeast
- and diPping 10 to 20 degrees to the northwest. The following

table lists the joints observed at the surface outcrop and also

-3=

those measured during the site reconnaissance inside a mine tunnel

located on the property (Figure 2).

Fillings of

Strike Dip Spacing Coatinge Class Location

N10E 43NW 2-3° none major surface outcrop
N85W Vert 2-3°* none major surface outcrop
N22E Vert 2-3 none major surface outcrop
N47E 80SE -1 iron stain major muine adit

NS2E

to

N6SE 80KW 3"-1' none major mine adit

N1OW 83sW 1'-5* none * mine adit

N8OW 73NE 1'-5* iron stain * mine adit

N20E BOSE

to to

N4OE Vert 1"-6" none minor mine adit

N5SOW Vert 6"-1" none minor nine adit

N-§ v 1'-5* none L1 wine adit

* Due to limited size of outcrop and width of joint spacing unable to
determine if this 1s a major or minor joint set.
*%*Possibly a bedding plane

During this investigation nine of ten backhoe pits excavated
by a private consulting firm which had previously prepared a re-
port on this property were examined (Pigure 2). Prior to the
field reconnaissance, four of these test holes were cleaned out
by the Park City backhoe. The five remaining holes were not
cleaned, either because they were inaccessible due to installation
of a new municipal waterline across the site, or because they
could not be located by the equipment operator. The four test

holes which were cleaned, nos. 1, 4, 5, and 10 of the consultant's

-4~
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Figure 2 Locetion of Test Boles (Modified frow donsultanta raport)

report, were all reported tc have reached bedrock at depths
ranglng from seven to nine feet below the ground surface. Ground-
water was ‘encountercd at a depth of eight feet Iin test hole no.le,
and this prevented the excavation from being adeq;ultely claaned.
As a result no determination could be made regarding the presence
of bedrock. Test holas 1 and 4 were both cleaned to their original
depths, but an inapection showad that neither of the two had
reached solid, in place rock. Instead, both excavatlons stoppad
at a dense, closely packed layer of quartzite cobbles and bouldera
in a clay matrix. This material appears to be suffictently
compact to resist excavation by all but the largest of ba:kho-'s.
and may represent the zone of broken and weathered material that
commonly mantles in place bedrock. However, since the excavations
did not penetrate this horizon, lts true thickness and relation-
ship to the underlying bedrock is not known. Test Hole No. § was
excavated one foot below original grade and badrock was not en-
countered. The walls of the five remaining test holes had all
sluffed to some degrea, consequently, bedrock could be positively
identified only Ln testholenc. 6. The tenth test hole, no. 3
of the consultant's report, had been backfilled and could not be
located.

The solla exposed in the test holes generally conform to
the descriptions provided in the consultant’s report {Apprendix A).
The only significant dlffersnce concernas the description of the
Zone 2 soils. This soil horizon is described in the consultant‘s
Teport as a granular zone campased of angular fragments in a silt

matrix, and is classified in their logs in accordance with the



United Soil Classification System as a silty gravel. Such a
description implies that the material is non- to only slightly-
coheaive and possesses no or only very low plasticity. The soils
which correspond to Zone No. 2 observed in the test holes were
found to contain a considerable amount of clay and as a gtdup are
probably better classified as a clayey gravel and in some locali-
ties even a gravelly clay.
‘ Hydrology

The hillside upon which the proposed site is located receives
between 25 and 30 inches of precipitation annually (Baker, 1969).
Despite the relatively generous amount of moisture availaple,
a near surface groundwater table exists beneath the site for only
a short period of time each year, if it is present at all. The
reason for this is the result of a combination of factors which
include the manner in which the precipitation occurs at the site,
the permeability of the clay-rich socils, and the steep mountain
slopes. The majority of precipitation which falls on the site
each year accumulatés as a thick snow-pack during the winter months.
In the spring, the snow melts quickly and releases a large quantity
of water to the environment. A portion of this melt water infil-
trates into the soil while the remaindér flows downslope as sur-
face runoff. The amount of water which soil can absorb is depen-
dent upon its' permeability and the rate at which the water is
made available to it. The clayey soils beneath the proposed devel-
opment have moderate to low permeabilities. Therefore, during
periods of warm temperaturesrand rapid snow melt near surface soils
quickly become saturated and can accept no more water. This re-

sults in a marked 1ncregse in the amount of water which takes the

-7

form of surface runoff. During a cold spring the snow melt proceeds
more slowly and the soil has more time to accept the water made
available to it. Regardless of whether the melt-water runs off
across the surface of the §round or infiltrates into the soil it is
immediately acted upon by gravity and moves rapidly downlloﬁe. In
a normal year the amount and duration of the surface runoff closely
parallels the rate at which the snow pack melts and is usually
complete_py mid- to late-spring. The downslope movement of the
water which infiltrated the soil is slower, but it also travels
relatively quickly so that by midsummer the soils have drained and
there is no near surface groundwater remaining.

The Weber Quartzite which underlies the site is recognized
as a major water producing formation in the mines surrounding Park
City, however, it should be remembered that these mines drain many
square miles of rock. Anexistingmine tunnel (Figure 2) on the
property which has been advanced approximately 60 feet into the
Weber Quartzite was found to be dry in mid-May.

Seismicity

Park City is located along the southern portion of the Inter-
mountain Seismic Belt, a north trending zone of earthquakes extending
from the Montana-Canada border to Arizona, and historically the
second most active seismic area in the continental United States.
In Utah earthquake activity associated with the ISR occurs along a
complex series of steeply dipping faults having a generally north-
south trend. The Wasatch Fault, which at its closest point lies
about 16 m{les due west of Park City, is one of the largest and

most seismically active of these faults.
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Although many faylta have been recognized in the Park City

Mining Diatrict none are known to show evidence of recent activity.

A compilation of earthduake epicenters, prepared by the University
of Utah Seismograph Station, covering the perlod from 1962 to 1978
lista a total of 22 earthquakes with magntiudes of 1.5 or qieater

occurring within a 13 mlle radius of Park City {Figure 3). The

largest of these was the Heber Valley sarthquake which occurred
Ln October of 1972 with a magnitude of 4,2, The other 22 events
all bhad magnitudes of 3.9 or less.

ENGINEERING GEOLOGIC CONSIODERATIONS

As a part of this study, a review was made of a geotechnical
report previocusly prepared on this property by a private consulting
firm. While overall a good report, the results of our own field

investigation are at odds with certain of the consultant's findings.

These differences are pointed out in the text. 1n addition, some

other geologic and hydrolaogic aspects of this site which were not

covered in the consultant's report are discussed here.
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identifled as allty gravela were found to contalp a considerably
higher percentags of clay than is normally asscciated with a siley
aoll., For this reason, it is felt that they are better clasaified

as clayey gravels and locally as gravelly clays, Clay bearing soils

may possess a considerable shrink-awell capaclity which is primarily

EXPLANATION

related to their ability to adsorb or release water. In addition, Magnitude Scale (ML)
Scala L1250,000
mmy scils are susceptible to compaction and ditferential settlement . . .
with loading. Por these reavona, it is recommended that for any 2
& 4
_UGMS  Urban & Engc. Geol. Sec. June 11, L9%

" Pigura 3 Location of Earthquake Epicenters, 1962 to 1978 -10-



structure which will be supported in whole ;r in a substantial
Part by a Zone 2 or 2one 3 soil (Appendix A) additional tests
be performed to determine the engineering characteristics of
the particular soil horizons involved, and that all foundations
or retaining walls be designed accordingly. The consultant's
report recommends that all structures ir the development be
founded on bedrock, thereby avoiding a number of foundation and
slope stability problems. Based upon our inspection of the con-
sultant’'s test holesand a comparison with their test hole logs
it appears that in at least two instances closely packed quartzite
cobbles and boulders were mistakenly indentified as bedrock. Care
should be exercised during éonstruction to insure that foundations
designed to rest on scolid inplace rock do so, and that the zone
of broken and weathered mﬁterlal which commonly mantles bedrock
is completely removed before the foundations are laid. Obser-
vations made at the entrances to several adits and tunnels on
the property indicate ‘that this weathered zone is from two to
about six feet thick. The depth of the excavations required to
reach bedrock can be expected to vary across the site; ranging
from only a few feet on the steeper slopes and the high ground
between drainages to greater than ten feet along stream channels
and on gentle slopes.

In a hillside development of this tyre, numerous fills will
be required both to Prepare construction pads and roadbeds, and

to backfill behind retaining walls. To prevent exceasive settle~

ment and failure of these fill sections it is recommended that a

code of minimum construction specifications be adopted which

-11-

clearly outline the acceptable gradation limits and compaction
requirements for all catagories of fill material. In this regard,
it should be noted that the crushed quartzite found in the na-
merous small mine waste dumps on site would make a very good
source of yranular, nonplastic fill material. =his would seem
to be an excellent use for this material since the dumps are too
small to provide a foundation for a house or condominium and
would probably be considered unsightly in this type of development.
l Slope Stability

Natural slopes on site are steep, averaging between 44 and
57 percent gradient (20 to 26 degrees), but appear to be stable
under the existing conditions of landuse and vegetat}ve cover .
No indications of landsliding or slumping were observed, but there
was considerable evidence to indicate that soll creep is occurring.
Soil creep is the slow, nearly continuous movement of soil and
broken rock downslope under the influence of gravity. It is mani-
fested by the tipping of fence posts and similar rigid objects
embedded in the ground. One of the best indicators that creep
is occurring is the gentle curving of the base of trees with the
convex side pointed downhill in the direction of movement. Gen-
erally, creep is confined to the upper 10 to 15 feet of the soil
or broken rock mass, and is most rapid close-to the ground sur-
face. Soil creep should be considered an indicator of possible
problems slnce‘it represents a quasi-equilibrium state that can
be upset and turned into a much more serious slope failure by
unwise construction practices. Ample evidence of this can be
seen just to the north of the proposed development in an area

of new conatruction above Lowell Avenue where over-steep cuts

~-12-



in unconsolidated materials are undergoing extensive sluffing
and where at least one landslide/mudflow is reported to have
occurred (David Preece, oral communication).

Usually, soil creep cannot be stopped, but its rate of
movement can be decreased by providing ample drainage, theie—
by increasing soil strength and preventing periodic swelling
and shrinking of the soll mass. To help insure post construction
slope stability of the unconsolidated materials on site it is
recommended that cut and fill slopes be designed in accordance
with the recommendations of a qualified soils engineer following
a detailed stability analysis of the materials involved.

The stabllity of a bedrock cut is highly dependent upoh
the orientation of any bedding planes or joints which may be
present in the rock mass. Obviously, the critical relationship
is one in which a joint or bedding plane strikes in a direction
parallel to the cut and dips toward the open slope face. When
such a situation exists, blocks of rock, the size of which are
determined by the spacing of the joints, can become detached
and slide or fall, producing a hazard to both buildings and
people. A somewhat less critical situation occurs when joints
or bedding are present, but with orientations different from
those described above. 1In such cases there is a tendency for
the slope to ravel and produce some fallout of blocks. Rock
fall problems can be reduced by establishing slope angles which

do not allow potentially troublesome joints or bedding planes
to daylinght.

-13-

Numerous joints with various orientations (table, page 4 )
were measured in the bedrock at the site. Again the findings
of our field reconnaissance disagree with the consultant's
report, in that a joint was found that strikes more or less
parallel to the hillside and dips toward the valley (usow,17sus).
This orientation was measured in the wall of the mine tunnel
(Figure 2). The joint was not strongly developed, and the
spacing was such that it was difficult to determine from such
a small outcrop whether or not it represents a major set of
discontinuities in the rock mass. If it does, serious rockfall
problems could develop in any steep bedrock cuts which paraliel
the mountain face. For this reason, and because the orientation
of other bedrock cuts made during construction may daylight some
of the rémaining joint sets, it: is recommended that as construction
proceeds all rock cuts be inspected by a qualified engineering
geologist, and that based upon his recommendations slope designs
be modified as necessary to prevent daylighting of joints or
bedding.

The material comprising the mine dumps on site is at or near

its angle of repose. For that reason, during construction care

should be taken not to undercut any dump slopes. If the slopes
are undercut they could fail rapidly and at best would probably
provide an almost continuous maintenance problem with raveling
slopes.

A short term slope stability problem which deserves consid-
eration he;e is the hazard to the homes alon§ Woodside Avenue from
rocks which become dislodged by construction activities and roll

downhill. A system should be devised to catch and stop these

-14-



rocks before they can cause any property damage-or injure anyone.
Site Drainace
Some of the most severe problems associated with hillside
developments are related to water. This is nowhere more evident
than in Park City where each Spring the homes built on the.
surrounding hillsides suffer from erosion, sedimentation, local-
ized flooding and w;ter related slope stability problems. Due
to the steepness of the slopes upon which it would be built,
the proposed development would also be susceptible to such hazards.
The number and severity of these problems can be reduced by instal-
lation of an adequate site drainage system. Such a drainagg
system is necessary not only to prevent problems in the new
development, but also to protect the homes already in existence
along Woodside Avenue from the increased runoff that can be ex-
pected to result from construction upslope.
It is recommended that interceptor drains be established
both above and below the development, and that site grading be
accomplished in such a manner that all surface runoff is collected
and funnelled to those drains. In addition, the existing vege-
tation should be left undisburbed whenever possible and septic
tanks are definitely not recommended.
Avalanches
Whenever a hiliside is being considered for development
at the higher elevations in the Wasatch Mountains, its potential
for avalanche hazard must be evaluated. At least one destructive
avalanchie is known to have occurred on the hillsdie where the
proposed development would be built. It is reported to have

destroyed a large shed and damaged a house on Woodside Avenue

-15-

about 1910 or 1911 (Mrs. Bea Kunner, oral communcation). Photo-
graphs dating from the same era show that most of the vegetation
on the hillside had been cut down to fire the old steam driven
hoists and pumps in the surrounding mines. There has not been
a large avalanche on the hillside for at least 40 years (Mr. Mel
Flecher, oral communication), a period of time that more or less

coincides with the reestablishment of vegetation on the slope.

Since slopes with gradients steeper than 35% (approximating 16 degrees)

can generate avalanches it must be assumed that if large areas
of the hillside are again stripped of their vegetative cover
avalanches could occur.

It is recommended that a map be prepared by the developer
which shows the areas from which the vegetation will be removed.
A comparison can then be made with a topographic map to determine
if an avalanche hazard would be created; if it is, appropriate
control methods should be implemented.

Ground Subsidence

Ground subsidence is not noimally assoclated with a site
where bedrock lies as close to the surface as it does at this one.
However, the extent of past mining activity in the area raises
the possibility of ground collapse over old mine workings. A
number of the old prospects and tunnels observed oh site during
the reconnaissance have caved or collapsed near their entrances,
and around others a small circular zone of subsidence has developed.
No structures of any type should be built over or directly adjacent
to caved, collapsed, or subsided ground nor should heavy structures
be permitted directly upslope from shallow mine workings until

it can be proven that no danger from ground collapse exists.
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Regardless of whether or not construction activity occurs on or
near old mine workings, they all should be located and sealed
to protect the residgnts of the property from injury.
Selsmic Response

The absence of active faults in close proximity to Park City
means that seismic response in the area would most probably be
limited to some degree of ground shaking and possible ground
failure associated with a large seismic event located along the
Wasatch Fault. The intensity and duration of the shaking would
depend upon the location of the epicenter and the magnitude of
the event. The shallow depth to bedrock at the site would act
in its favor, since during an earthquake seismic effects are
usually somewhat less severe at bedrock localities. However,
the steep slopes upon which the development would be buillt repre-
sent a negative factor in terms of site safaty. During strong
ground shaking such slopes would be susceptible to both landslides
and rock fall. If a seismic event were to occur in the winter
months during a period of deep snow pack, avalanches could result.

Park City has experienced a remarkably low level of seismic
activity, at least in the 100 Years or 3o since the area has
been settled. Nevertheless, because of the town's location
relative to a number of active earthquake faults it lies in an
area classified as Seismic Zone 1 by the Uniform Building Code,
and all structures should be designed accordingly.
SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Based upon the results of our field investigation, a review
of the published literature pertaining to the site, and the

consultant's report, the following conclusions and recommendations
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are made.
Conclusions

1. zone 2 soils should be reclassified as clayey gravels and
locally as gravelly clays to reflect their cohesive nature and
high clay content. .
2. A dense layer of quartzite cobbles and boulders in a clay
matrix exposed at the bottom of test holes 1 and 4 appears to
have been erroneously identified in the consultant's report as
bedrock. Bedrock gould be positively identified in only one
of the nine test holes examined, but five of the pits had not
been adequaéely cleared and therefore a determination as to
whether bedrock was.prenent or not couldn't be made. Bedrock
was also reported in test hole No. 5, however, the
excavation was cleaned a foot below original grade and no siqn of
any rock was observed (see note test hole No. 5 in Appendix A)
3. A joint orientation was measured in the bedrock which strikes
more or i;ss parallel to the hillside and dips toward the valley.
Due to the limited size of the exposure no determination could
be made concerning the cohtinuity or size of this joint set.
However, if itis well developed across the site slope stablility
problems could develop in rock cuts.
4. A number of other potential geologic hazards have been identi-
fied at this sita. The extent to which they will prove to be a
problem depends in large measure on the degree to which they are
recognized and compensated for in the developments design. fhe
list of potential geologic hazards includes: ,

a. Foundation and backfill_problems associated with clayey

soils.
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b. Slope stability problems in the unconsolidated materials
on site due to the steep hillside on which thé develop-~
ment would be built.

c. Potential for property damage and personal injury re-
sulting from rocks rolling down slope during construc-
tion.

d. Erosion, sedimentation, and localized flooding during
the Spring snow melt.

e. Avalanche hazard, especlally if vegetative cover is
removed from large areas of the ‘hillside.

f. Ground subsidence and collapse over shallow mine workings.

g. Site sensitivity to landslide, rockfall, and avalanche
hazard in the event of a large earthquake along the
Wasatch Fault.

Recommendations
1. Foundations of structures to be supported in whole or in a
substantial part by Zone 2 and Zone 3 soils should be designed
on the basis of the engineering parameters determined for the
particular soil horizons involved by laboratory testing.
2. Care should be exercised during construction to insure that
those foundations designed to rest on bedrock actually do so,
and that the mantle of broken and weathered material lying just
above bedrock is completely removed before the foundation is laid.
3. If not already in existence a code of minimum construction
atandards should be adopted which clearly outlines the acceptable

gradation limits and compaction requirements for various cata-

gories of backfill.
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4. Cut and fill slopes in unconsolidated materials lhouid be
designed by a qualified soils engineer on the basis of detailed
stability analyses.

5. As construction proceeds all rock cuts should be inspected
by a qualified engineering geologist and based upon his reoom-
mendations the cuts should be modified as necessary to prevent
daylighting of joints and bedding. ,
6. Homes located along Woodside Avenue should be protected

from rolling and falling rock dislodged by construction activity.
7. Interceptor drains should be installed both above and below
the development and site grading should be accomplished in such

a manner that all surface runoff is collected and channelled to
the drains.

8. A map should be prepared by the developer showing those areas
of the site where vegetation will be removed. If, upon comparison
of thit map with a topographic map it is found that an avalanche
hazard will be created appropriate control measures should be
taken. ‘

9. Structures should not be built over or adjacent to caved,
collapsed or subsided ground, and heavy structures should not

be permitted directly upslope of shallow mine workings until it
can be praven that no danger from ground collapse exists.

10. All old mine tunnels, shafts, or adits on site should be
located and permanently sealed to prevent injury to residents

of the development.

11. Numerocus small mine dumps exist on site, of these only the
old Creole dump appears to be of sufficient size to support a

large building. Due to the potential for creating unstable slope

3
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conditions, it is recommended that the smaller dumps be laft RPPENDIX A
undisturbed, especially the side slopes, unless they ara to be >
PART I: Summary of Subsurface Socil Conditions aa Reported in
completely removed, passibly for use as backiill material. From

the Cofsultants Report
a geologic standpoint there i3 no reason why the Creole dump

could not be used aa a construction site provided that the.

Zone Thickness Deacription Location {Test Hol
foundations for any structures errected on the dump are designed -
in accordance with the recommendations of a qualified soils ) 1 1.8% ko 3.0 Black Silty Top Soil all

2 3.0* to 6.5 Sand through Cobhbles in
engineer, a silt matrix 1,2,3,4,7,9

*3 1.5* to 8.5° Medium plasticity clay

and clayey silt 2,5,6,7,8,10
4 _ Weber Quartzite 1,2,3,4,5,6,
8,9,10

*So0ils reported as clayey silts also placed in this group.

Part II: Logs of Test Holes Examined by UGMS Personnel during May; 1979

Test Hole No.l

0.0-1.7" Silty sand-Sandy Silt; (SM-ML), black,
loose to medium dense, non- to mlightly-
plastic, molst, abundant organics.

1.7-8.0° Silty Clayey Gravel with Bouldera;
{GM~GC}, brown, dense, low plaaticity
fines, moist.

9.0~-9.0 Quartzite cobbles and boulders in a
clay matrix, very dense.

Bedrock was not encountered in teat hola.

Test Hole No.2

0.0~2.1" Silt with fine sand; (ML), black, soft
to firm, non~ to slightly-plastic, wet.
abundant organice, some cobblas and
bouldexa.

2.1-5.7" Clayey Graval; (GC), yellowish brown,

‘ medium denme to denme, low to maderately

plastic fines, wot.

5.7-8.5 Clay; (CL), yellowish brown, stiff,
modium plasticity, wet,

Backhoe did not clean test hols below 6.5 feet.
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Test Hole No.3

Test Hole No.4

0.0-1.8°

1.8-7.0°

Unable to locate, possibly destroyed
during installation of waterline
across site.

Silt with sand and clay; (ML), .black,
firm to stiff, low plasticity, moist,
abundant organics, some cobbles and
boulders.

Clayey Gravel: (GC), yellowish brown,
dense, low plasticity fines, wet,
boulders to 1.5' diameter.

Bedrock was not encountered in test hole. Floor conaists of
densely packed quartzite cobbles and boulders in a clav matrix.

Test Hole No.5
0.0-2.0"

2.0-6.2"

6.2-9.0°

Test hole carried 1' below original grade, did not encounter bedrock.

Silt with sand and clay; (ML), black,

firm, slightly plastic, moist, abundant

organics.

Clayey Gravel; (GC), yellowish brown,

dense, low plasticity, moist, boulders

to 1.0' diameter.

Clay; (CL), yellowish brown, stiff to
very stiff, moderately plastic, moist.

A second backhoe pit was discovered in the vicinity of Test Hole
No.5, it had not been cleaned and the soills exposed did not come

~2lose to matching the consultant's original log, so it is assumed

that the log of the test hole presented here is the correct one.

Test Hole No.#$6

Inspection showed that this test hole encountered bedrock at depth
Rock exposed was highly fractured.

of about 2.0 feet.
Test Hole No.7

0.0-3.0"

3.0-5.0"

Sandy Gravel; (GM), fill, portion of
01ld Crecle Mine dump.

Silt with Ssand; (ML), black, top soil
material similar to that described in

other borings.
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Test Hole No.7 (continued)

5.0-7.5" Clayey Gravel; (GC), yellowish brown.
Hole sluffed below 7.5

Thickness of soil horizons approximated in this test hole due to
unstable condition of mine dump material above the excavation.

Test Hole No.8

0.0-1.5" Sandy Silt; (ML), black, firm, slight
plasticity, moist, abundant organics,
boulders and cobbles.

1.5-5.0" ) Clay; (CL), brown, stiff to very stiff,
low to moderately plastic.

Test hole has sluffed below 5.0 feet.

Test Hole No.9

0.0-1.5' Sandy Silt; (ML), black, firm to stiff,
non- to slightly~plastic, moist, abundant
organics, some cobbles and boulders.

1.5-6.0 Clayey Gravel; {GC), yellowish brown,
dense, low to moderately plastic fines,
boulders to 1lk' dlameter.

Test hole has sluffed below 6.0 feet.

Test Hole No.10

>

0.0-2.0" Silt with sand and clay; (ML), black,
soft, non- to slightly-plastic, wet,
abundant organics.

2.0-6.0' Clayey Silt and Silty Clay; (ML & CL),
yellowish brown, firm, low plasticity,
wet, some gravel.

6.0-8.0"' Clay; (CL), yellowish brown, firm to
stiff, moderately plastic, wet.

Water sanding in teat hole at 8.0 feet.
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April 22, 1954

Sweeney Properties SHB AGRA Job No. E93-2267

115 Woodside
Park City, Utah 84060

Attention: Dr. Patrick Sweeney

Re: Report
Engineering Geology Reconnaissance
Sweeney Properties
West of "Old Town Area“

Park City, Utah
Gentlemen:
1. INTRODUCTION
1.L General

Presented in this report are the results of our engineering geology reconnaissance of the Sweeney
Properties site which is located west of the Old Town portion of Park City, Utah. The general
location of the site with respect to major topographic features and existing facilities, as of 1975,
is shown on Figurc' 1, Vicinity Map. A more detailed layout of the site showing general
topography, ski trails, major outcrops, and mine workings, are presented on Figure 2, Site Plan.

1.2. Objectives and Scope

The objectives and scope of this study were planned in discussions between Dr. Patrick Sweeney
of Sweeney Properties, and Dr. Jefirey R. Keaton of SHB AGRA, Inc. The objectives of this

study were to:

—

. Inventory and evaluate the engineering geology parameters of bedrock exposed at abandoned
mine openings and primary bedrock outcrops at the site.

2. Provide initial discussions pertaining to the engineering geology characteristics of the site.
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13.

14.

In accomplishing these objectives, our scope has included the following:

1. An initial office program including a review of the geologic literature, existing mine opening
" inventories, geologic maps, and the examination of stereoscopic aerial photographs.

2. A field program consisting of an engineering geologic reconnaissance of mine openings and
outcrops.
3. Preparation of this summary report.

Authorization

Authorization was provided by Dr. Patrick Sweeney by signing a copy of our Professional Services

Agreement dated June 28, 1993.

Professional Statements

Supporting data upon which our recommendations are based are presented in subsequent sections
of this report. Recommendations presented herein are governed by the geologic conditions

encountered at the mine openings and outcrops, and our other reconnaissance data.

Our professional services have been performed, our findings obtained, and our recommendations
prepared in accordance with generally accepted engineering principles and practices used at this

. ¢
time.

If additional information is found at the site during the construction phase of the project, we need

to be notified immediately so that our recommendations can be reviewed and modifications can

be made to this report, if necessary.

SITE DESCRIPTION

The site is a moderately to moderately steeply sloping trapezoidal-shaped parcel of land having
an area of approximately 125 acres. The boundaries of the site and existing site topography are
shown on Figure 1. Elevations on the property range from 7040 feet on the northeast side of the
site, to 7800 feet on the southwest side. Vegetation consists of scrub oak, aspen, fir, and spruce,
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4.1.

with open areas occupied by sagebrush and grasses. An operating ski-lift and an abandoned mine
gondola cross the northern portion of the site. A loading platform for the ski lift and three ski

trails are also present on the site. Scattered on the site are several abandoned mine openings.

PROPOSED DEVELOPMENT

At the time of this study, overall detailed site development plans had not been finalized. It is our
understanding that 15 acres within the northeast portion of the site will be developed for
residential home sites, with lots ranging from one-quarter to over one-half acre in size. In other
areas, clusters of two to three level condominium structures and possibly high density four to six

level resort type structures have been considered.

Homes and two to three level condominium structures will generally be of wood-frame
construction above grade, and reinforced concrete construction below grade. Loads imposed by

bearing walls and columns will generally be light to moderately light.

The four to six level structure could be of wood-frame or possibly reinforced concrete

construction, and would impose moderate to moderately high loads.

Site development will require the construction of primary access and secondary roads. Everything

will be done to minimize cuts and fills associated with the roadway. However, in many areas, cuts
.

and fills of 15 to 20 feet may be required. Similar cuts and fills may be required in the higher

density building development areas.

INVESTIGATIONS

Field Program

Prior to our field program, a detailed review of literature, inventory réports, and aerial
photography were performed. This was followed by a_general site reconnaissance of mine
openings and rock outcrops. The mine openings and rock outcrops examined during our
reconnaissance were selected on the basis of proximity to the portion of the site that will be
developed. These locations are shown on Figure 2.
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5. SITE GEOLOGY

The prominent rock type of the site area is the Weber Quartzite. This formation has been
described as "pale gray and tan weathering quartzite and limy sandstone; some interbedded gray
to white limestone and dolomite" (Bromfield and Crittenden, 1971). The Weber Quartzite is
estimated to be from 1,300 to 1,500 feet thick and comprises the oldest exposed rocks in the area.
Overlying the Weber Quartzite is the Park City Formation, which is comprised of limestones,
cherts, sandstone, and shale, that ranges from 550 to 650 feet in thickness. The Weber formation
was deposited during the late Pennsylvanian, and the Park City formation consists of Permian age

rocks.

The area of the site has been subject to anticlinal folding and thrust faulting (Bromfield, 1968).
The most prominent structural feature in the area is the Park City anticline, which runs on a
northeast plunging axis. The axis of the anticline is located approximately 700 feet to the west of
the site (Bromfield and Crittenden, 1971; Crittenden, Calkins, and Sharp, 1966).

The nearest know active faults are associated with the Wasatch fault zone which lies approximately

12 miles west of the site.

The geology exposed in the mine openings and outcrops consisted of massive bedded quartzite
containing some interbeds of fine-grained sandstone laminae. The beds were found to be near
horizontal, generall;f dipping gently to the southwest. Vertical to near vertical joints spaced 1 to
3.5 feet apart were observed in the exposures. Two joint orientation trends appear to have
developed in the quartzite beds. A primary trend is oriented at roughly 230 degrees, and a
secondary trend is oriented at about 70 degrees. Near the surface, the quartzite was observed to

be more highly fractured from weathering and spalling processes.

A tabulation of the engineering geology parameters of the exposures is presented on Table 1,
Engineering Geology Parameters of Mine Openings and Outcrops. Additional information with
respect to observations taken at the exposures is presented in Appendix A, Site Exposure
Inventory. The bedrock exhibits high strength and low compressibility characteristics, and is not
moisture sensitive. The bedrock is overlain by colluvial soils, which can best be described as
mixtures of silt; some clay; and angular sand, gravel, rubble, and boulder sized pieces of quartzite.
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6.1.

The soils are not moisture sensitive and generally exhibit moderately high strength and low

compressibility characteristics.

The true static groundwater table is at significant depth and should not affect design, construction,
or performance of the proposed facilities. Near surface perched groundwater conditions which

will be most prevalent during the late spring and summer months will, however, be significant.

The combination of fairly steep slopes, colluvial soils, and near surface perched groundwater, has

resulted in some relatively shallow soil slope instability in the area of the proposed development.

DISCUSSIONS AND RECOMMENDATIONS

Discussions of Findings

By far, the most significant geotechnical aspects of the site which will affect design and
development, are 1) cuts and fills, 2) slope stability and 3) groundwater. All attempts must be
made in the layout of the primary and secondary roadways to minimize the amounts of cuts and
fills which will be required. However, considering the magnitude of the site and the overall slopes,
even with very careful alignment detailing moderate cuts and fills will be required in some areas.
To minimize areas of disturbance and thus make the development most aesthetically pleasing, we
strongly recommend phe utilization of reinforced earth systems, retain downslope fills.
¢

Some instability has been noted within and immediately adjacent to the site. The slope instability,
in all cases, has been related to the movement of the surficial colluvial soils over the underlying
bedrock. In all cases, to our knowledge, the movement has been associated with either long time
or seasonal near surface groundwater conditions. Therefore, in conjunction with overall site

development, it will be necessary to install subdrains.

In all anticipated conditions, the proposed structures may be supported upon conventional spread
and continuous wall foundations established upon suitable colluvial soils, bedrock, and/or
structural fill extending to suitable materials. Foundation conditions should generally not have any

significant affect on overall site development.
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6.2

6.2.1.

There are numerous abandoned mine workings in the site area. Obviously, the structures should
not be established over these workings, unless the workings are at extreme depth. Individual
workings will have to be evaluated on a site specific basis, when they fall within the area of the

proposed structure.

In the following sections, detailed discussions pertaining to stability, subdrains, earthwork,
foundations, and other geotechnical aspects which will effect initial site development, are

presented.

Slope Stability

General

Instability, where it has been observed within or adjacent to the site, and in the general geologic
setting, has been related to the colluvial soils overlying bedrock. To the best of our knowledge,
no mass instability within the quartzite bedrock has occurred at this site or in other immediate

areas in the same geologic setting.

The instability of the colluvial soils is also generally related to near surface groundwater
conditions. A combination of groundwater colluvial soils, and steep slopes, has and can lead to
“natural” instability. Extensive earthwork operations, especially cutting soils out of the toe of these
potentially unstable' areas, loading the heads of slide areas, or directing water to these areas,
significantly increases the potential for instability. Overall stability in these conditions is best
maintained or improved by 1) the installation, in some cases, of some very extensive and deep
subdrains, and 2) very cautious earthwork operations. From an overall site development
standpoint, even though the stability of these potentially unstable areas, can be improved. Our
strongest recommendation for site development is to avoid these areas. The site is large enough,
and the number of potentially unstable areas few enough, that this should not drastically affect site
development plans. Areas of potentially unstable colluvial soils can best be identified and related

to areas of major or even shallow natural drainages.
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6.2.2.

Bedrock

Both deep seated (mass) and shallow or erosional-type stability must be considered. The quartzite
bedrock found at the site, based upon our field observations, seems to be of higher quality, that

is less fractured, then typically encountered in other portions of Park City.

Mass, that is deep seated instability, has not been a problem in quartzite in the Park City area,
and is not anticipated at this site for the maximum depths of cuts projected. The greatest concern
is related to surficial instability, that is erosion, sloughing, etc. Highly fractured quartzite of the
type encountered in other portions of Park City, can be cut to very steep slopes, even near vertical,
and will remain stable in a mass stability standpoint, indefinitely. However, highly fractured
bedrock will ravel and within a few years, will result in erosional slopes on the order of 1.2 to 1.4
horizontal to 1 vertical. This is essentially the angle of repose of the angular fractured pieces of
quartzite bedrock. Generally from an overall highway maintenance standpoint, slopes in highly
fractured quartzite bedrock are generally designed to be cut at one horizontal to one vertical, with
the understanding that some clean-up of ravelled materials will be periodically required. Park
City’s philosophy has, however, been that final grading should be such as to minimize the amount
of long-term maintenance. If this philosophy prevails, cuts in these highly fractured soils will
generally have to be 1.3 to 1.4 horizontal to 1 vertical. As stated previously, the bedrock at this
site does not appear to be as highly fractured as others. Still, even though Park City might
recommend flatter slopes, we will, from a planning standpoint, recommend that the final cut

slopes in fractured bedrock be one horizontal to one vertical.

Much steeper slopes, on the order of one-quarter to one-half horizontal to one vertical, to heights
of 15 to 20 feet, may be utilized in the more massive quartzite bedrock. If cuts greater than these
depths are required,' then benches sloping slightly back into the overall slope, and at least four feet
wide, are required every 15 feet in total vertical height. Some chain netting, or other precautions
may be required to catch and retain small to moderately sized bedrock particles from spalling off

at steep cut slopes.
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6.2.3.

Soils

In natural colluvial soils, where groundwater is not a problem, excavations of as much as six feet
in height can be constructed at slopes of one-half horizontal to one vertical, and maintain mass
stability. However, these slopes are extremely susceptible to erosion and sloughing, and would,
therefore, have to be covered by rock walls or other similar type structures. Cuts in excess of six
feet in height, should generally be no steeper than one and one-half horizontal to one vertical.
Again, the surface must be protected against erosion. Where groundwater is encountered, similar
type construction can be employed, only after the groundwater conditions have been controlled
by extensive subsurface drainage. Any kind of cut activities in colluvial soils with uncontrolled

groundwater most likely will lead to some long-term instability.

Fill slopes should be held to a minimum whenever possible. Where angular pieces of quartzite
bedrock are utilized, the fill slopes can be constructed at one and one-half horizontal to one
vertical and provide both mass and surficial 'stability. In soils, the fill slopes would generally have
to be constructed at least two horizontal to one vertical to provide mass and surficial stability.
Because of the steepness of the site, these slopes would essentially "chase" the natural slopes, and
would result in extensive disruption to natural terrain and vegetation. Therefore, whenever
substantial fills are required, we strongly recommend the consideration be given to reinforced soil
structures. These structures can range from rough finish wire wall or reinforced timber crib walls,
to structures faced with reinforced concrete panels of different types. Numerous examples are
present within the Park City area. The general soils available are suitable to construct reinforced
earth structures, pro:dded that appropriate drainage is part of the overall design. Costs, assuming
that fairly substantial amounts of reinforced earth structures will be utilized, could range anywhere
from approximately $13.00 per face foot, to $30.00 per face foot, considering the type of facing.
Considering the mining heritage, the rustic-look of properly engineered and designed treated

timber-facing might be quite acceptable.
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6.3.

6.3.1.

6.3.2.

Earthwork

Excavations

Excavations of surficial highly fractured bedrock, generally to depths of no more than three to four
feet and the colluvial soil, can be carried out utilizing heavy track-mounted equipment.
Excavations of more than a few feet into the bedrock, will in nearly all cases, require drilling and

blasting.

Temporary construction excavations not exceeding four feet in depth in cohesive soils above the
water table, may be constructed with near vertical sideslopes. Deeper excavations up to 10 to 12
feet, again within predominantly cohesive soils above the water table, should be constructed with
sideslopes on the order of one-half to three-quarters horizontal to one vertical. If groundwater

is encountered in any excavations, significantly flatter sideslopes will be required.

Temporary construction excavations up to 10 to 15 feet in bedrock can generally be constructed
with near vertical to one-quarter horizontal to one vertical sideslopes. Deeper excavations should
incorporate minimum of 4-foot wide benches on 15-foot vertical increments. For temporary

excavations, proper control of spall of the rock off the steep walls must be provided.

All excavations must be inspected periodically be qualified personnel. If any signs of instability

. - ' 3 3 . . .
are noted, immediate remedial action must be initiated.
Fill Material

Structural fill will be required as backfill over foundations and utilities, and site grading fill. All
structural fill must be free of sod, rubbish, construction debris, frozen soils, and other deleterious
materials. Structural site grading fill is defined as fill which is placed over fairly large open areas
to raise overall site grade. Generally, for this type of fill, we recommend that the maximum
particle size generally not exceed four inches, although occasional larger particles of up to six to
eight inches may be incorporated provided that they do not result in "honeycombing" or preclude
the obtainment of the desired degree of compaction. In confined areas, we-recommend that the
maximum particle size generally not exceed two and one-half inches. E or fairly substantial
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6.3.3.

6.4.

structural site grading fills in parking or roadway areas, larger particles can be incorporated into
the structural fill with the understanding that these types of fills would be subjected to totally
unacceptable settlements for structures, but acceptable settlements for roadways and parking

areas.

Fill Placement and Compaction

Soil meeting the fairly stringent maximum particle size requirements, as stated above, should be
placed in lifts not exceeding eight inches in loose thickness. Under buildings, we generally
recommend that the fills be compacted to at least 95 percent of the maximum dry density as
determined by the AASHTO! T-180 (ASTM? D-1557) compaction criteria. As backfill over
foundations and utilities, compaction of at least 90 percent of the above defined criteria is

recommended. The 90 percent criteria is also applicable for roadways and parking areas.

Where materials with large particle sizes and thicker lifts are utilized, procedural specifications

will be developed.
Subdrains

From a geotechnical standpoint, that the most cost effective systems or facilities which can be
utilized are subdrains. Wherever there is any concern with regard to significant near surface
groundwater flows ;n cut and fill areas, and upgradient of below grade structures, it is essential
that extensive subdrain systems be employed. The subdrains generally will consist of a minimum
four to six inch diameter slotted or perforated plastic or other durable material pipe encased in
a free-draining granular materials, such as "pea" gravel or three-quarter to one inch minus clean
gap-graded gravel. The gravel will generally extend 2 inches below and laterally, and at least 12
to 18 inches above the pipe. To reduce the possibility of long-term plugging, the gravel should
be wrapped in a geotextile fabric such as Mirafi 140N or equivalent. The slope of the subdrain

pipe should generally be at least 0.5 percent, to a suitable point of gravity discharge.

American Association of State Highway and Transportation Officials

American Society for Testing and Materials
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6.5.

6.5.1.

The backfill, in most cases, will act as a chimney drain portion of the overall system, and must
consist of a free-draining sand and gravel extending to within two feet of final grade. The

subdrains must be installed as far in advance of other construction as possible.

Spread and Continuous Wall Foundations

Design Data

All indications are that the structures, as proposed, can be supported upon conventional spread
and continuous wall foundations established upon suitable natural soils, bedrock, and/or structural
fill extending to suitable natural soils or bedrock. All footings exposed to the full effects of frost
and established upon soils or highly fractured bedrock, should be established at a minimum of
three and one-half feet below lowest adjacent final grade. Footings protected from the full effects
of frost may be established at a higher elevation, although a minimum depth of embedment of 18
inches is recommended for confinement purposes. Floor slabs and pavements may be considered
equivalent to soil in determining depth of embedment. Minimum recommended width for footings
established upon soils is 18 inches for continuous wall footings, and 24 inches for isolated spread

footings.

Where sound, that is only slightly fractured bedrock is encountered, the footings may be
established directly upon the bedrock without any specific depths of embedment. To resist lateral
loading, and to prox:ide passive resistance, however, we do recommend that the footings be tied
with anchors to the bedrock, and that some outside backfill be utilized to minimum thicknesses
of approximately 18 inches. Minimum recommended widths for footings established on massive

bedrock are 12 inches for continuous wall foundations, and 18 inches for isolated spread footings.

For preliminary design, the following bearing pressures for real vertical loads may be utilized:

Suitable soils - 3,000 psf
Highly fractured bedrock - 5,000 psf

Massive bedrock - 12,000 psf

&b pGRrRA
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6.5.2.

6.6.

6.7.

The above bearing pressures for footings established on soils may be increased by 50 percent for
total load conditions. Real loads are defined as the total of all dead plus frequently applied
(reduced) live loads. The term "net bearing pressure” refers to the pressure imposed by the
portion of the structure above lowest adjacent final grade. Therefore, the weight of the footing
and backfill to lowest adjacent grade, need not be considered. =~ For bedrock, the real load
pressure may be increased by 100 percent for total load conditions. Maximum edge bearing
pressures which can be utilized must be evaluated depending upon the type of loading, and the

materials upon which the footings are established.

Settlements

Settlements of foundations designed and installed in accordance with the above recommendations,
will ultimately be designed and selected to induce settlements generally no more than five-eighths

to three-quarters of an inch.

Lateral Resistance

Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the
development of passive earth pressures and friction between the base of the footings and the
supporting soils. In determining frictional resistance, a coefficient of friction of 0.40 should be
utilized. Passive resistance provided by properly placed and compacted granular structural fill
above the water tab'le may be considered equivalent to a fluid with a density of 300 pounds per
cubic foot. Below the water table, this granular soil should be considered equivalent to a fluid

with a density of 150 pounds per cubic foot.

A combination of passive earth resistance and friction may be utilized provided that the friction

component of the total is divided by 1.5.

Lateral Pressures

The lateral pressure parameters, as presented within this section, assume that the backfill will
consist of a drained granular soil placed and compacted in accordance with the recommendations
presented herein. The lateral pressures imposed upon subgrade facilities will, therefore, be

&b AGRA
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6.8.

basically dependent upon the relative rigidity and movement of the backfilled structure. For active
walls, such as retaining walls which can move outward (away from the backfill), granular backfill
may be considered equivalent to a fluid with a density of 35 pounds per cubic foot in computing
lateral pressures. For more rigid basement walls that are not more than 10 inches thick and 12
feet or less in height, granular backfill may be considered equivalent to a fluid with a density of
45 pounds per cubic foot. For very rigid nonyielding walls, granular backfill should be considered
equivalent to a fluid with a density of at least 60 pounds per cubic foot. The above values assume
that the surface of the soil slope behind the wall is horizontal, that the granular fill has been
placed and lightly compacted, not as a structural fill. If the fill is placed as a structural fill, the
values should be increased to 45 pounds per cubic foot, 60 pounds per cubic foot, and 120 pounds
per cubic foot, respectively. If the slope behind the wall is two horizontal to one vertical, the
values for purely active walls and basement walls should increase to 57 pounds per cubic foot and

67 pounds per cubic foot, respectively.

The above equivalent fluid pressures are for static loading conditions. All of the equivalent fluid
pressures should be increased by 18 pounds per cubic foot for dynamic lateral pressures which
would be imposed during a moderately severe earthquake. It should be noted that the lateral

pressures, as quoted, assume that the backfill materials will not become saturated.

Additional Studies

The primary purpose of this report was to provide general geotechnical parameters which can be
utilized in overall site development planning. Obviously, for any significant structure, whether

building, roadway, retaining wall, etc., site specific studies will be required.
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We appreciate the opportunity of providing this service for you. If you have any questions, or desire additional

information, please do not hesitate to contact the undersigned.

Respectfully submitted,
SHB AGRA, Inc.

Gt g Al

Williant’J. Gordon
Professional Engincer No. 3457
State of Utah

WIG/sp (94-4-6)
Copies:  Addressee (3)

Attachments: References
Table 1, Engineering Geology Parameters of Mine Openings and Outcrops
Figure 1, Vicinity Map
Figure 2, Site Plan
Appendix Al through A8, Site Exposure Inventory
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Table 1
Engineering Geology Parameters of Mine Openings and Outcrops

Bedding
Adit Rock Joint- Joint- Joint

Exposure  Orientation Type Stike Dip set 1 set 2 Spacing
Adit HO30 273° Quarzite  255° 16 3177 235 15
Adit HO31 207 Quartzite 109" 27 249° 1900  35-20
Adit HO32 252" Quartzite 28 17 252° 214 *
Adit HC13 1377 Quarzzite 2507 13° 290" . .
Outcrop 1 * Quartzite 258 5 334 200° *
QOuterop 2 * Quartzite 213 10° 244 182° *
Outcrop 3 * Quartzite 245 10 273° 210° *

* Not observed
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Site Exposure Inventory Al

Exposure: HO30
Location: SW1/4. NW1/4 SE1/4: Sec. 16: T.2S.. R4 E..

Exposure Type: Shaft

Exposure dimensions:

Width S Height 6 Length 54

Orientation ___273° Inclination 3°

Rock Type: Quartzite
Description of Rocks: iv -l rizi ith i ine-

Jstore larminat : ol fof 3§

Bedding:
Bed form Massjve-Laminated
Bedding strike 255°

Bedding dip t16°

Jointing:
Joint strike ___3]17° & 235°
Joint angle __ 69° & 8]°
Joint spacing 1.5' & 1.5

Remarks: No signs of groundwater seepage: no imbering observed _




Site Exposure Inventory A2

Exposure: HO31
Location: SW1/4, NW1/4, SE1/4: Sec. 16: T.2S . R4E..

Exposure Type: Shaft =~

Exposure dimensions:
Width 4,5 Height 5.5 Length +100°
Orientation __207° Inclination ___ 7°-32°

Rock Type: Quartzite

Description of Rocks: Massive pale-colored quartzite with interbedded fine-grained
ang aminations, and near vertical joints spaced 2.0 to 3 feet apart

Bedding:
Bed form Massive-Laminated
Bedding strike 109°

Bedding dip t22°

Jointing;
Joint saike _ 249° & 190°
Joint angle __ 87° & 79°

Joint spacing 35 & 20




Site Exposure Inventory A3

Exposure: HO31
Location: SW1/4, NW1/4, SE1/4: Sec. 16: T.2S.. R4 E..

Exposure Type: Shaft
Exposure dimensions:
Width 4.5 Height 3.5 Length +100"

Orientation ___207° Inclination 7°-32°

Rock Type: Quartzite
Description of Rocks: i lg- ite_with j -grain

Bedding:
Bed form Massive-1 aminated
Bedding strike 109°

Bedding dip v 22°

Jointing:
Joint swike __249° & 160°
Joint angle ___87° & 79°
Joint spacing 35&20

Remarks: No sig oeroundwate




Site Exposure Inventory A4

Exposure: HO32

Location: SW1/4 NW1/4, SE1/4: Sec. 16: T.2S..R4E..

Exposure Type: Shaft
Exposure dimensions:
Width 4.5 Height 4.0' Length 13

Orientation ___252° Inclination 23°

Rock Type: Quartzite
Description of Rocks: Massive pale-colored quartzite with near vertical joints

Bedding:
Bed form Masgive
Bedding strike 28°
Bedding dip o~ 17°

Jointing:
Joint strike ___252° & 214°
Joint angle ___ 66° & 84°

Joint spacing 3.5 & 2.0




Site Exposure Inventory AS

Exposure: HC13
Location: SW1/4, NW1/4,  SE1/4: Sec. 16: T.2S.. R4 E..

Exposure Type: Adit
Exposure dimensions:
Width 6.5 Height 5.0° Length 14'

Orientation 137° Inclination 21°

Rock Type: Quartzite
Description of Rocks: Massjve pale-colored guartzite with near vertical joints
Bedding:
Bed form Massive
Bedding strike 250°
Bedding dip —13°
Jointing:

Joint strike ___290°
Joint angle ___ 77°

Joint spacing NA




Site Exposure Inventory A6

Exposure: Qutcrop 1

Location: SW1/4, NW1/4, SE1/4; Sec. 16: T, 2 S.. R4 E.: Op south side of Town Run
ski trail

Exposure Type: Qutcrop

Exposure dimensions:

Width 30.0° Height 30.0' Length NA
Orientation __ NA° Inclination NA®°

Bedding:
Bed form Massive
Bedding strike __* ___ 258°
Bedding dip 13°
Jointing:

Joint strike ___ 334 ° £200
Joint angle ___ 74° & 79°
Joint spacing NA

Remarks: Roughly triapgular shaped outcrop




Site Exposure Inventory A7

Exposure: Qutcrop 2

Location: SW1/4, NW1/4, SE1/4; Sec. 16: T. 2 S.. R4 E.; North of gki-lift loading
platform

Exposure Type: Qutcrop

Exposure dimensions:
Width 300" . Height 7.0' Length NA
Orientation ___NA° Inclination ___ NA®

Bedding:
Bed form Massive
Bedding strike ___.__213°

Bedding dip 10°
Jointing;
Jointstrike ___244°& 182

Joint angle ___84° & 88°
Joint spacing __ NA & 2.0

Remarks: Road cut ovterop




Site Exposure Inventory A8

Exposure: Qutcrop 3
Location: SE1/4. SE1/4, SE1/4; Sec. 16: T. 2S.. R4 E.:. Below power-line

Exposure Type: Qutcrop

Exposure dirensions:

Width 8.0' Height 3.0 Length NA
Orientation ___ NA®° Inclination NA®°

Rock Type: Quartzite

Description of Rocks: Massive pale-colored quartzite with near vertical joints

Bedding:
Bed form Massive
Bedding strike __, . 245°
Bedding dip 10°

Jointing:
Joint strike ___273 ° & 210
Jointangle __84° & 89°
Joint spacing ___NA

Remarks: Road cut outcrop: Depth to bedrock 1.0"
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SUMMARY

1. Based on a historical review of government records, aerial photographs and interviews, the
majority of the subject property has been undeveloped since at least the 1960s. A mine
shaft and three adits were mined on the property in the late 1800s through the early
1900s when mining activities stopped with the exception of the Silver King aerial
tramway. The native rock mined from the adits and mine shaft was dumped down slope
of the shaft and adits (mine dumps). The openings of the shaft and adits have since been
closed off. Buildings for the mine have long been removed from the property. By the
1920s the Creole mine dump was used for ski jumping. The Silver King aerial tramway
was built across the property in 1901 and was abandoned in approximately 1951. The
Kings Crown ski run was built on the west edge in the 1970s. The Quitting Time and
Creole ski runs and the Mid Town ski lift were built across the property in the mid 1980s.
With the exception of the towers for the ski lift and tramway, there are no structures on

the property.

2, The majority of the property is covered with scrub oak, aspen, fir, spruce and maple trees.
The ski runs are covered with tall grass, weeds and brush. Significantly stained soils or
stressed vegetation was not observed on the property. Our site visit, interviews and
records research indicate no evidence of underground storage tanks on the property. Debris
on the property was limited to scattered lumber and loose trash., Overhead power lines
cross the northwest corner of the property. Electrical transformers were not observed on

the property.

3. The on-site native rock contains silver/lead/zinc mineralization the miners were expioring
to find. The rock outcroppings by the Southeast Adit and Northwest Adit indicated that
there was a potential for veins or fissures that contained ore grade silver, lead and zinc
minerals. Because these two adits did not contain ore grade mineralization, the adits were
abandoned after being extended into Treasure Hill less than 200 feet. The Creole Adit
extended into Treasure Hill several thousand feet and was part of the Creole Mine
underground workings. Samples obtained from the mine dumps associated with the Creole
Mine shaft and the three adits contain significant concentrations of lead and arsenic. The
native rock was not milled or processed on site. The mine dump samples contain lead and
arsenic above the residential action levels as set by the PCMC, and the mine dumps will
need to be capped in place with clean soil or excavated and capped eisewhere on site in
a manner consistent with the guidelines as set by the PCMC building code.

4. Government agency inquiry indicates there are no NPL, RCRA TSD or CORRACTS sites
within 1 mile of the subject property. There is one CERCLIS site within % mile of the
property at the Marsac Mill site approximately 600 feet to the northeast and down
gradient. An ore miil operated on the Marsac Mill site from the mid 1870s to the early
1900s. Some tailings and ore fragments from the mill remain in the Marsac Mill site soils.
Most of the site is covered with building or pavement. Soils with elevated metals were
scheduled to be removed during the construction of the Old Town Intermodal Transit
Center on the property with oversight by the Utah DERR Voluntary Cleanup Program.

5. There are no LUST sites or landfills within % mile of the property. There are no UST, RCRA
generators, NRC or DERR incident sites on or adjacent to the property.

BVEN APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, P.C. 1051008



Page 3

6. With the exception of the elevated metals in the mine dumps, there do not appear to be
current or past property conditions that would be a significant environmental concern on
the subject property. A reconnaissance and data base search of properties in the vicinity
of the subject property finds no evidence of off-site facilities or environmental conditions
that have adversely impacted the subject property.

7. We have performed a Phase [ Environmental Site Assessment in general conformance with
the scope and limitations of ASTM Practice E 1627-00 of the property described in the
Property Location and Legal Description section of this report. This assessment has
revealed no evidence of recognized environmental conditions in connection. with the
property with the folowing exception:

Samples obtained from the four mine dumps on site contain significant
concentrations of lead and arsenic due to naturally occurring elevated metal
concentrations in the native rock. The elevated lead and arsenic concentrations in
the mine dumps {unprocessed mine waste) is not unexpected given that the Park
City Mining District was one of the richest silver mining districts in the United
States. These mine dumps should be capped in place with clean soil or excavated
and capped elsewhere on site in a manner consistent with the guidelines as set by

the PCMC building code.
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SCOPE

Applied Geotechnical Engineering Consultants, P.C. (AGEC) was retained by MPE, inc. to conduct
a site specific Phase | Environmental Site Assessment for 63.9 acres of property located west of
Park City, Utah. The site location is shown on Figures 1 to 6. The study was conducted in

general accordance with our proposal dated October 5, 2005.

The purpose of a Phase | Environmental Site Assessment (ESA} is to address the potential
environmental liabilities on a specific parcel of commercial real estate in order to qualify with the
due diligence property inspection requirements of the Comprehensive Environmenta! Response,
Compensation and Liability Act’s (CERCLA} “Innocent Purchaser {(Landowner} Defense” of 1980
and subsequent amendments. This legislation, amended in 1986 by the Superfund Amendment
and Reauthorization Act {SARA), requires that “all appropriate inquiry into the previous ownership
and uses of the property consistent with good commercial or customary practice” is performed.
This Phase | ESA, as performed by AGEC, is in general conformance with the 2000 American

Society for Testing and Materials (ASTM) standard for environmental assessments (E 1627-00}.

A review of the site was conducted to identity recognized environmental conditions on the
property due to present or previous activities or fand uses. ASTM E 1527-00 defines recognized
environmental conditions as the presence of any hazardous substances or petroleum products on
a property under conditions that indicate an existing release, a past release or a material threat
of a release of any hazardous substances or petroleum products into structures on the property
or into the ground, groundwater, or surface water of the property. The term includes hazardous
substances or petroleum products even under conditions in compliance with the law. The term
" is not intended to include de minimis conditions that generally do not present a material risk of
harm to public health or the environment and that generally would not be the subject of an

enforcement action if brought to the attention of appropriate governmental agencies.

Our study includes a site reconnaissance of the subject and adjoining properties to identify
recognized environmental conditions in connection with the property including a reasonable

observation of the property and structures, the perimeter of the property and the interior common

areas of the structures when accessible. A historical review of the site is performed dating back

AVGAY APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, P.C. 1051008
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to the first obvious developed use or back to 1940, whichever is earlier (where practical) via a
combination of reasonably ascertainable records and sources such as aerial photographs, USGS
maps, fire insurance maps, historical city directories and county tax and recorder records when
available. A records review of local, state and federal government records including the
following: Federal NPL, CERCLIS, RCRA TSD, RCRA CORRACTS, RCRA Generator and NRC lists;
State spill incidents, landfill, LUST and UST lists is performed. Interviews are conducted with past
and present owners, occupants, neighbors or persans familiar with the site history when available.

Interviews with focal government officials such as fire marshals and environmental personnel are

conducted.

This assessment does not address other issues (not all-inclusive) including the presence of
asbestos containing materials, lead-based paint, radon, “toxic” mold and lead in the drinking
water. Liability/risk evaluations, wetland studies or remediation techniques are not within the

scope of this report. No sampling or chemical analysis of structural materials, soil, water or air

was performed unless specifically stated.

This report has been prepared to summarize the data obtained during the study and to present our
conclusions. Results of the environmental site assessment are summarized and findings and

conclusions relating to the apparent environmental conditions at the site are discussed.

Related Geolagical Investigations

An engineering geology reconnaissance for the subject property was conducted by SHB AGRA,

Inc for Sweeney Properties. The findings of the study were reported under Project No. E93-2267,

dated April 22, 1994,

SITE DESCRIPTION

Location and Legal Description
The subject property is located in the south half of Section 16, Township 2 South, Range 4 East,

Salt Lake Base and Meridian on the west side of Park City, Utah. See Figure 1.

According to the Summit County Recorder’s Office, the subject property is located on seven

parcels. The legal description for the subject property is included in Appendix B of this report.

AL APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, P.C. 1051008
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Site Conditions, Uses and Characteristics
At the time of our field reconnaissance on Thursday, October 6, 2005, the majority of the subject

property was an undeveloped tree and oak brush covered mountainside. The Kings Crown skirun
extends along the west edge of the property. The Quitting Time ski run {Photograph 1} extends
along the south edge and the Creole ski run crosses the middle of the property in a generally
southwest to northeast direction {Photographs 2 to 4). The Town Lift ski iift crosses the property
from near the northeast corner to the southwest corner {Photographs 5 and 6}. Steel towers for
the abandoned Aerial Tramway extend along the south side of the ski lift. A road/ski run extends
along the east edge in a north-south direction. A hairpin curved road between Lowell Avenue and

Empire Avenue crosses the north edge of the property. Numerous narrow bike trails cross the

property.

There is the historic Creole Mine shaft in the west center of the property and three adits {Creole
Adit, Northwest Adit and Southeast Adit) on the east side of the property {Figure 4). Unprocessed
rock from the mining was dumped down slope of the shaft and adits (Photographs 7 to 13). The

openings of the shaft and adits have been closed off. Several smaller prospect workings are

scattered across the site.

The majority of the property is covered with scrub oak, aspen, fir, spruce and maple trees. The
ski runs are covered with tall grass, weeds and brush. Significantly stained soils or stressed
vegetation was not observed on the property. Our site visit, interviews and records research
indicate no evidence of underground storage tanks on the property. Debris on the property was
limited to scattered tumber and toose trash. Overhead power lines cross the northwest corner of

the property (Photograph 14). Electrical transformers were not observed on the property.

The majority of the site is relatively steep mountainside sloping down to the northeast. The U.S.
Geological Survey quadrangle map indicates the elevation for the site ranges from approximately
7,760 feet above mean sea level on the southwest corner to 7,080 feet on the northeast corner.

Photographs of the site were taken in various locations and are inciuded in Appendix A.
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Adijacent Property Conditions and Uses

South, north and west of the property is a continuation of the tree-covered mountain slope with

several Park City Mountain ski resort ski runs to the west. Several houses are to the southeast.

East of the property are houses along Woodside Avenue.

Physiographic Site Conditions

Geologic Conditions
The Geologic Map of the Park City West Quadrangie by Calvin S. Bromfield and Max Crittenden,

Jr. published in 1971 was reviewed. The majority of the west side of the property is mapped as
Permian Park City Formation {Ppc} consisting of pale-gray-weathered fossiliferous and cherty
limestone containing a medial phosphatic shale member. The east side of the property is mapped
as Pennsylvanian Weber Quartzite consisting of pale-gray, tan-weathered quartzite and limy
sandstone with some interbedded gray to white limestone and dolomite. The Weber Quartzite is

the geological rock formation that was mined and the source of the rock contained in the mine

dumps.

Hydrogeological Setting
Based on the geological study by SHB AGRA, static groundwater is at a significant depth. Near

surface perched groundwater is likely present in the spring and summer months, Based on the

topogaraphy of the area, the groundwater is expected to fiow to the northeast.

A search of the Utah Division of Water Rights database was conducted to determine the location
of water rights diversions within % mile of the center of the property. There are no water right

points of diversion within % mile of the center of the property. There are no water rights listed

on the subject property.

Surface Water

Surface water was not observed on the property.

BNAY, APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, P.C. 1051008



Page 8

Flood Hazard Potential
The on-line Federal Emergency Management Agency (FEMA) flood insurance rate map for the

surrounding area {(Map Panel 4901390005B, dated July 16, 1987} was reviewed. The subject

property is not located within a 100 or 500-year flood plain area.

Wetiands Map Review
The on-line National Wetlands Inventory map provided by the US Fish and Wildlife Service

indicates that the property is not Jocated in a mapped wetland area.

Soil Survey Characterization

The US Department of Agriculture soil survey map of Summit County was not available far

review.

SAMPLING RESULTS

The on-site native rock contains silver/lead/zinc mineralization the miners were exploring to find.
The rock outcroppings by the Southeast Adit and Northwest Adit indicated that there was a
potential for veins or fissures that contained ore grade silver, lead and zinc minerals. Because
these two adits did not contain ore grade mineralization, the adits were abandoned after being
extended into Treasure Hill less than 200 feet. The Creole Adit extended into Treasure Hill several
thousand feet and was part of the Creole Mine underground workings. The resuiting native rock

in the mine dumps at the openings of the adits and shaft was not milled or processed on site.

Eight composite samples were obtained from the surface of the mine dumps by the Creole Mine
shaft and the three adits on site (Figure 4}. The indigenous soil is covered by the mine dumps in
these areas. The sampling is intended to comply with the Park City Municipal Corporation (PCMC)
“Landscaping and Maintenance of Soil Cover Ordinance” within the Park City building code. Jeff
Schoenbacher, the environmental coordinator with PCMC, requested that representative samples
of the mine dumps be obtained for laboratory analyses for total lead and arsenic. The action level

for residential development is 200 parts per million (ppm} lead in the ordinance.
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Two samples were obtained from each of the four sites to help provide a representative indication
of the lead and arsenic concentrations at these sites. Each sample is a composite of two or three
smaller subsamples. The composite samples were collected by hand from the upper several inches
of the mine dumps and were placed in labeled plastic resealable bags by a Utah Certified
Groundwater and Soil Sampler {Certification Number GS1083) in general accordance with the
sampling protocol as set by Utah State and the Environmental Protection Agency. The samples
were returned to AGEC's laboratory and screened through a No. 8 maesh screen {particle size less
than 0,093 inches in diameter) to remove the gravel particles and to help mix the subsamples into
a relatively homogeneous sample. The particie size coliected is the same as in a soil sample
consistent with the guidelines as set by the PCMC building code. The sample was returned to the
original sampie bag for submission to the analytical taboratory. Chain of Custody forms supplied

by the analytical laboratory were used.

The samples were submitted to American West Analytical Laboratories for analysis of total lead

and arsenic. The laboratory results for the eight samples are as follows:

Location Total Lead {ppm} Total Arsenic (ppm)
Southeast Adit - SS#1 30,000 6,200
Southeast Adit - SS#2 380,000 8,800
Northwest Adit - SS#3 290 27
Northwest Adit - SS#4 350 36 I
Creole Shaft - SS#5 2,200 290
Creole Shaft - SS#6 1,800 . 200
Creole Adit - SS#7 11,000 1,700
. Creole Adit - SS#8 11,000 1,800

As the lead concentrations in all four sample locations are above the residential action levels as
set by the PCMC, the Northwest Adit and Southeast Adit mine dumps should be capped in place
with clean soil or excavated and capped elsewhere on site in a manner consistent with the
guidelines as set by the PCMC building code. The Creole Mine dump should be capped in place
and the Creole Adit mine dump should be excavated {as set forth below) and capped in a manner

consistent with the guidelines as set by the PCMC building code.

ANVALY, APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, P.C. 1051008




Page 10

We understand that during the site grading operations for Treasure Hill Phase 4, approximately
500,000 cubic yards of soil and native rock will be excavated and moved to the open space areas
in the vicinity of the Creole ski run. The Creole Mine shaft and the Crecle Adit mine dump rock
should be capped by the excavated material. AGEC recommends the mine dump near the Creole
Adit first be excavated and moved to and stabilized in the Creole gulch area. Subsequent
placement of the mass grading soil on top of the mine dump rock should significantly exceed the
required 6-inch clean soil cap. Confirmation soil samples should be required after the mine dump
rock has been moved to ensure that the Creole Adit mine dump has been adequately excavated.
Additionally, soil samples shouid be obtained from the proposed “clean” soil area to indicate that
this material will meet the “approved topsoil” standard of 200 ppm lead prior to its use as soil

cover. The PCMC ordinance is included in Appendix C with the laboratory test results.

With respect to the Southeast Adit and Northwest Adit mine dumps, AGEC recommends that
these mine dumps be covered in place with a minimum 6-inch clean soil cap. This wili reduce the
impact to the surrounding trees and vegetation that would be necessary during the construction
of a haul road between the current mine dump locations and the alternative fina! repository
location on site. Due to the siope of the mine dumps by these adits, the soil cap in these areas

should be secured with a geogrid or other anchoring devices until the soil cap can be vegetated

and stabilized.

The PCMC ordinance requires that the current locations of the mine dumps and proposed moved

focations of the mine dumps’ material be identified and the estimated quantities calculated before

the material is moved.

HISTORICAL REVIEW

A historical review of the property and surrounding properties was conducted by reviewing aerial
photographs, topographic maps and performing interviews. Historical fire insurance maps

(Sanborn}, county tax records and local street directories in the vicinity of the property were not

available.
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Past Uses of the Property .
The first mine claims for the Creole Mine were located in 1880, By 1902 the Creole Mine shaft

was approximately 265 feet deep and was extended to a depth of 600 feet after a more efficient
hoist was built. The Creole Adit extended several thousand feet to the west into the mountain
side. The Southeast and Northwest Adits likely only extended less than 200 feet into Treasure
Hill. Buiidings for the mine have long been removed from the property. The mining activities likely
ended by the early 1900s. By the 1920s the Creole mine dump was used for ski jumping. The
Silver King aerial tramway was built in 1901 and was abandoned in approximately 1951. The

Kings Crown ski run was built in the 1970s. The Quitting Time and Creole ski runs and the Mid

Town ski lift were built in the mid 1980s.

Past Uses of the Adioining Properties

Most of the adjacent properties to the south, west and north have been undeveloped or used for

mining and skiing. The houses to the southeast were built in the 1980s and 1990s.

Aerial Photograph Review
Aerial photographs taken of the property and surrounding areas in 1962, 1967, 1978, 1987,

1993, 1997 and 2004, were reviewed for the study. The photographs reviewed indicate that the

majerity of the property has been undeveloped since the 1260s.

A brief description of conditions and changes observed on and adjacent to the site, based on our

review of photographs is given below.

August 2. 1962 - Photograph No. 3BB-176 - The majority of the property appears to be

a tree-covered mountain side. The mine dumps for the Creole Mine and the three adits are
visible. The aerial tramway towers are present on the property. The surrounding properties

to the north, west and south are tree-covered mountain sides. Houses along Woodside

Avenue are to the northeast.

July 11, 1867 - Photograph 3HH-145 - The property and surrounding property conditions

are similar to those of 1262.
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August 24, 1978 - Photograph No. 178-176 - The hairpin curve between Lowell and

Empire Avenues has been buiit. The Kings Crown {formerly Nastar) ski run has been built

on the west edge. A trail or ski run is present near the location of the Quitting Time run.

September 2, 1987 - Photograph No. 312-31 - The Town Lift ski lift, Quitting Time and

Creocle ski runs have been buift. Additional ski runs are to the west.

August 23, 1993 - Photograph No. 56911-124 - The property and surrounding property

conditions are similar to those of 1987.

September 12, 1997 - Photograph No. 10095-35 (Figure 3) - The houses are under

construction to the southeast.

August 2004 - Figure 4 - The property and surrounding property conditions are similar to
those of 1997,

PROPERTY TAX FILES

A review of the Summit County Tax Assessor records indicates that the subject property is
located on seven parcels. Parcel No. PC-338A contains 0.05 acres. Parcel No. PC-351 contains
0.19 acres. Parcel No. PC-321 contains 0.01 acres. Parcel No. PC-325B contains 0.13 acres.
Parcel No. PC-364A contains 20.06 acres. Parcel No. PC-800-1 contains 40.29 acres. Parcef No.

PC-800-1A contains 1.68 acres. All seven parcels are owned by Sweeney Land Company.

ENVIRONMENTAL RECORDS REVIEW

1. Federal NPL Site List
The National Priorities List {(NPL} of November 30, 2004, was reviewed for sites listed

within 1 mile of the property. The NPL is an information and management tool of the

Superfund site cleanup process. The NPL sites are those considered by EPA to have the
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highest priority for cleanup pursuant to the EPA’s Hazard Ranking System and have been
targeted for long term remediation under the Superfund program. The NPL serves primarily
informational purposes, identifying for the States and the public those sites or other

releases that appear to warrant remedial actions.

There are no NPL sites within 1 mile of the subject site. The nearest NPL site is the
Richardson Flat Tailing site located approximately 2% miles to the northeast and not up

gradient.

2. Fedseral CERCLIS Sits List
The EPA Comprehensive Environmental Response, Compensation and Liability Act
information System {CERCLIS) site listing of September 8, 2005, was examined for sites

tocated within % mile of the subject property. CERCLIS is the Superfund database which

is used to support management in all phases of the Superfund program. This list reports
facilities with potential to cause human health or safety problems or significant ecological

or environmental damage.

There is one CERCLIS site within % mile of the property being investigated at the Marsac
Mill site at Marsac Avenue and Herber Avenue 600 feet to the northeast and down
gradient. The ore mill operated on the site from the mid 1870s to the early 1900s. An
elementary school was built on the property in the early 1900s and is now used as an
office building. Tailings and ore fragments remained in the Marsac Mill site soils. Most of
this site is covered with building or pavement. Soils with elevated metals were scheduled
to be removed during the construction of the Old Town intermodal Transit Center on the

property with oversight by the Utah DERR Voluntary Cieanup Program.

3. Federal RCRA TSD Facility List
The EPA Resource Conservation and Recovery Act {RCRA) Treatment, Storage and

Disposal {TSD} Master Facility List of September 22, 2005, was reviewed for facilities
within one mile of the site. Facilities are listed if they treat, store or dispose of hazardous
waste as defined and regulated by RCRA. This list does not infer that the facility has

released any hazardous substance to the environment.
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There are no RCRA TSD sites listed within one mile of the property. There are no TSD

facilities in Summit County.

4. Federal RCRA CORRACTS Facility List
The EPA RCRA CORRACTS List of September 22, 2005, was reviewed for facilities within

one mile of the site. Facilities are listed if they are hazardous waste handlers who have

been notified by the EPA to undertake corrective action under RCRA.

There are no RCRA CORRACTS sites listed within one mile of the property. There are no
CORRACTS sites in Summit County.

5. Federal RCRA Generators List
The EPA RCRA Master Facilities List dated September 22, 2005, was reviewed for
facilities on or adjacent to the subject property. Facilities are listed if they generate,
transport or store hazardous materials as defined and regulated by RCRA. The list does

not infer that the facility has released any hazardous substance to the environment.

There are no RCRA generator facilities listed on or adjoining the property. The nearest

RCRA generator is Albertsons at 1760 North Park Avenue, greater than 1 mile to the

northwest.

6. Federal NRC List
The US Coast Guard National Response Center {NRC} list dated October 2, 2005, was

reviewed for sites located on or adjacent to the subject property. The list was formerly
maintained by the EPA as the Emergency Response Notification System (ERNS} and was
redesigned in 2000 with the data now residing at the NRC. The primary function of the
National Response Center is to serve as the sole national point of contact for reporting all
oil, chemical, radiological, biological, and etiological discharges into the environment
anywhere in the United States and its territories. In addition to gathering and distributing
spill data for Federal On-Scene Coordinators and serving as the communications and
operations center for the National Response Team, the NRC maintains agreements with a

variety of federal entities to make additional notifications regarding incidents meeting

established trigger criteria.
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There are no NRC sites listed on or adjacent to the property being investigated. The

nearest NRC site is located at 2105 Prospector Avenue, greater than 1 mile to the north.

7. DERR Incident Notification Summary List
The Utah DERR incident Notification Summary list dated April 30, 2005, was reviewed for

sites on or adjacent to the subject property. This list is a compilation of phone calls 1o the
Utah DERR concerning potentially hazardous materials that may have been accidentally or

negligently released, including spills, leaks, illegal dumping, fish kills and fires.

There are no DERR Incident sites listed on or adjacent to the property being investigated.
The nearest DERR incident site is a gas spill at 5™ Avenue and Swede Alley, approximately

800 feet to the east and not up gradient.

8. State Landfill and/or Solid Waste Disposai Site List

The Utah State Landfill and Solid Waste Disposal Site list of March 2004, was reviewed B

for landfills or disposal sites within % mile of the subject property.

The closest tandfill to the property being investigated is the closed Park City landfill located

approximately 4,500 feet to the north and not up gradient.

9. Utah Department of Environmental Quality Leaking Underground Storage Tank (LUST) Sites

The Utah Department of Environmental Quality Leaking Underground Storage Tank (LUST)
list dated July 5, 2005, was reviewed for sites within % mile of the subject property. The
list identifies only those facilities that have been reported to the DERR as potential leaking

underground storage tank sites. The list is limited to information in the data base at the

time the list was printed.

There is one site listed on the LUST list within % mile of the property being investigated
at the Park City Fire Service District at 1353 Park Avenue, approximately 2,300 feet to the
north and not up gradient. This facility has been sufficiently remediated to the satisfaction

of the DERR and the LUST case file was closed with no further remedial action in October

1998. No registered tanks remain at this facility.
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10. Utah Department of Environmental Quality Underground Storage Tank {UST) Sites

The DERR UST list of July 5, 2005, was reviewed for sites on or adjacent to the subject
property, This is a list of registered USTs in the State of Utah. The list is limited to

information in the database at the time the list was printed.

There are no UST sites located on or adjacent to the subject property. The nearest UST
site is the Kimball Arts Center at 638 Park Avenue, approximately 400 feet to the

northeast and not up gradient. There are no registered tanks remaining at this facility.

11. Utah Power and Light

Utah Power and Light {UP&L) was contacted in regards to transformers in the area. They
indicate that ali UP&L high hazard transformers {>500 ppm of PCBs) in the State of Utah

have been replaced with PCB “free” transformers with less than one ppm PCBs.

12. Park City Fire Department
Scott Adams, the assistant fire marshai for the Park City Fire Department, was contacted

by telephone. He indicated that he was not aware of fire department cails to the subject

property.
INTERVIEWS

Interviews were conducted in order to obtain information indicating recognized environmental

conditions in connection with the property.

Patrick Sweeney, a property owner representative, was interviewed on site. He indicated that he
was not aware of milling of the mined rock on site. The ski lift and several runs were built across
the property in the mid 1280s. The aerial tramway operated across the property from the early

1900s to the early 1950s. He was not aware of underground storage tanks or hazardous materials

on the property.
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FINDINGS

The majority of the subject property has been undeveloped since at least the 1260s. A mine shaft
and three adits were excavated on the praperty in the late 1800s and early 1900s. The mining
activities likely ended by the early 1900s. Unprocessed native rock from mining was dumped
down slope of the shaft and adits. The openings of the shaft and adits have since been closed
off. Buildings for the mine have long been removed from the property. By the 1320s the Creole
mine dump was used for ski jumping. The Silver King aerial tramway was built across the
property in 1901 and was abandoned in approximately 1351. The Kings Crown ski run was built
on the west edge in the 1970s. The Quitting Time and Creole ski runs and the Mid Town ski lift
were built across the property in the mid 1980s. With the exception of the towers for the ski lift

and tramway, there are no structures on the property.

The majority of the property is covered with scrub oak, aspen, fir, spruce, maple and other trees.
The ski runs are covered with tall grass, weeds and brush. Significantly stained soils or stressed
vegetation was not observed on the property. Our site visit, interviews and records research
indicate no evidence of underground storage tanks on the property. Debris on the property was
limited to scattered lumber and loose trash. Overhead power lines cross the northwest corner of

the property. Electrical transformers were not observed on the property.

The on-site native rock contains silver/lead/zinc mineralization the miners were exploring to find.
The rock outcroppings by the Southeast Adit and Northwest Adit indicated that there was a
potential for veins or fissures that contained ore grade silver, lead and zinc minerals. Because
these two adits did not contain ore grade mineralization, the adits were abandoned after being
extended into Treasure Hiill less than 200 feet. The Creole Adit extended into Treasure Hill several
thousand feet and was part of the Creole Mine underground workings. The resulting native rock

in the mine dumps at the openings of the adits and shaft was not milled or processed on site.

Government agency inquiry indicates there are no NPL, RCRA TSD or CORRACTS sites within 1
mile of the subject property. There is one CERCLIS site within % mile of the property at the

Marsac Milt site approximately 800 feet to the northeast and down gradient. An ore mill operated

on the site from the mid 1870s to the early 1900s. Some tailings and ore fragments from the mill
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remain in the Marsac Mill site soils. Most of the mill site is covered with building or pavement.
Soils with elevated metals were scheduled to be removed during the construction of the Old Town

Intermodal Transit Center on the property with oversight by the Utah DERR Voluntary Cleanup

Program.

There are no LUST sites or landfills within %2 mile of the property. There are no UST, RCRA

generators, NRC or DERR incident sites on or adjacent to the property.

OPINION

The unprocessed native mine rock dumped near the Creole Mine shaft and the three adits contain
significant concentrations of lead and arsenic. The elevated metals detected in the mine dumps
are commonly found in mine workings in the Park City area. These mine dumps contain lead
and/or arsenic above the residential action levels as set by the PCMC, and should be capped in
place with clean soil or excavated and capped elsewhere on site in a manner consistent with the

guidelines as set by the PCMC building code.

With the exception of the elevated metals in the mine dumps, there do not appear toc be current
or past property conditions that would be a significant environmental concern on the subject
property. A reconnaissance and data base search of properties in the vicinity of the subject

property finds no evidence of off-site facilities or environmental conditions that have adversely

irpacted the subject property.

CONCLUSIONS

We have performed a Phase | Environmental Site Assessment in general conformance with the
scope and limitations of ASTM Practice E 1527-00 of the property described in the Property
Location and Legal Description section of this report. This assessment has reveaied no evidence

of recognized environmental conditions in connection with the property with the following

exception:
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Samples obtained from the four mine dumps on site contain significant concentrations of
lead and arsenic due to naturaily occurring elevated metal concentrations in the native
rock. The elevated lead and arsenic concentrations in the mine dumps (unprocessed mine
waste) is not unexpected given that the Park City Mining District was one of the richest
silver mining districts in the United States. These mine dumps should be capped in place
with clean soil or excavated and capped elsewhere on site in a manner consistent with the

guidelines as set by the PCMC building code.

LIMITATIONS

This Phase | Environmental Site Assessment has been prepared in general conformance with the
scope and limitations of ASTM E 1527-00 and generally accepted practices in this area for the
use of the client. The conclusions of the report are based on the information obtained from site
visits, a review of government records, aerial photographs and interviews with government
officials and a property owner as described in the report. Except as described in this report, we
have made no independent investigation as to the accuracy or completeness of the information

derived from these sources. We have assumed that the information provided by these sources

IS accurate and complete.

The findings and conclusions presented in this report are intended only for the purpose, site
specific location and client as indicated. As per ASTM E 1527-00, this report is valid for 180
days after the date of the report. An evaluation of the subsurface soil and groundwater
conditions was not performed and therefore is not a definitive study of the potential for
contamination on the subject property. No sampling or chemical analysis of structural materials,

soil, water or air was performed unless specifically stated.

Applied Geotechnical Engineering Consuitants, P.C. does not represent that the site contains no
hazardous materials or other latent conditions beyond that observed during the site assessment.
Changes in the environmental conditions on this property may occur with the passage of time due

to natural processes or human activities on or adjacent to this property. In addition, changes in

applicable or appropriate standards and regulations may occur, whether the result of legislation,
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from the broadening of knowledge, or from other reasons. Therefore, the findings and
conclusions in this report may be partially or completely invalid due to changes outside of our
control. Our findings and conclusions are not presented as scientific certainties, but rather as

professional opinions based on the limited data obtained by the assessment.

Applied Geotechnical Engineering Consultants, P.C. has no present or contemplated future
ownership interest or financial interest in the real estate that is the subject of this Phase |
Environmental Site Assessment report; and Applied Geotechnical Engineering Consuitants, P.C.
has no personal interest with respect to the subject matter of the Phase | Environmental Site
Assessment report or the parties involved and Applied Geotechnical Engineering Consultants, P.C,
has no relationship with the property or the owners thereof which would prevent an independent

analysis of the environmental or other conditions of the property.
APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, P.C.

/ 44
Prepared by Thomas R. Atkinson, REPA

Reviewed by Dougﬁ?ﬁ Hawkes P.E., P.G.
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QUALIFICATIONS OF ENVIRONMENTAL PROFESSIONALS
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THOMAS R. ATKINSON AV!E ‘ ?
L.
Manager / Environmental Professional Services

PROJECT RESPONSIBILITY: Project Manager, Environmental Services

As the AGEC Environmental Services Manager, Mr. Atkinson will be responsible for environmental
site assessments and environmental sampling in support of AGEC investigations. He will be
responsibie to complete assigned projects on time and within budget.

EDUCATION: B.S. Geography, Minor, Geology, Northern Arizona University, 1987.
OSHA Hazardous Waste Training Program - 40 hours, 1389.
ASTM Environmental Site Assessment Course, 1996.
Utah UST - Groundwater and Soil Sampler {(GS-1083), 1997
NREP Registered Environmental Property Assessor, 2000,
State of Nevada Certified Environmental Manager {EM-1711), 2000.

PROFESSIONAL EXPERIENCE:

ENVIRONMENTAL PROFESSIONAL - Applied Geotechnical Engineering Consultants, P.C.
Sandy, Utah, 1994 to Present

Completed over 600 Phase | and Phase H Environmental Site Assessments for apartment complexes,
commercial strip malls, office complexes, industrial and manufacturing facilities, communication
towers, and an entire downtown block of Salt Lake City. Prepared sampling/analysis plans and
conducted investigations of soil contamination for projects in western Salt Lake County.

SPECIAL PROJECTS MANAGER - Applied Geotechnical Engineering Consuitants, P.C.
Sandy, Utah, 1995 to Present

Managed construction quality controf personnef for large earthwork construction projects by
interviewing, training and supervising technicians, writing and reviewing daily construction reports
and writing final construction reports. Major projects supervised included the Micron facility in Lehi,
Utah; Juniper Tailing Expansion at the Santa Fe - Twin Creeks Mine; and Landfilt Cell 7 and Pond
Closure 3 at the Safety-Kleen Grassy Mountain Facility.

ENGINEERING TECHNICIAN - Applied Geotechnical Engineering Consultants, P.C. Sandy,
Utah, 1990 to Present

Performed construction quality control and construction quality assurance testing for major earthwork
construction projects by supervising technicians and observing earthwork operations. Major projects
include earth embankments for hazardous waste disposatl facilities, leach pads and tailings dams; clay
liners for ponds, hazardous waste disposal facilities, heap leach pads and tailings dams; and
foundations for small and large buildings located in Utah, Wyoming, Okilahoma, Nevada and
Minnesota. Office work included preparing daily construction reports, compiling and reviewing field
and laboratory test data, writing final construction reports, and scheduling technicians.
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DOUGLAS R. HAWKES, P.E., P.G. AVA‘
“

Senior Engineering Geologist/Geotechnical Engineer
Manager, Engineering Services Group (Sandy)

PROJECT RESPONSIBILITY :Project/Review Engineer

As Engineering Services Manager, Mr. Hawkes, P.E., P.G. is responsible for ali AGEC
geotechnical/geological engineering consultation projects. He holds responsibilities to designate
appropriate resources to bring the projects in on time and within budget. In his capacity as
Project/Review Engineer, he is responsible for geotechnical/geologic engineering aspects of assigned

projects.
EDUCATION: Bachelor of Science in Engineering Geology.
Brigham Young University, April 1981
PROFESSIONAL REGISTRATION: Professional Engineer, Utah

Professional Geologist, Utah and Wyoming

PROFESSIONAL EXPERIENCE:

ENGINEERING GEOLOGIST/GEOTECHNICAL ENGINEER - Applied Geotechnical Engineering
Consultants, P.C. Sandy, Utah - 1991 to present.

Supervise the field exploration, laboratory testing, field observation and testing, engineering analysis
and report preparation of geologic and geotechnical investigations. Performs the review of
environmental site assessments. Projects include the evaluation of earthquake related hazards,
landslide and slope stability, debris flow, rockfall and other geologic hazards in areas of proposed
development. Geotechnical studies have been completed for commercial, retail and residential
buildings, roads, highways, utilities, bridges, dams and other development projects.

ENGINEERING GEOLOGIST - Chen-Northern, Inc., Salt Lake City, Utah - 1981 to 1991

Supervised the field exploration, laboratory testing , Tield engineering and report preparation for the
engineering geology section. Supervised drilling operations at the Salt Lake City office. Projects
included an investigation for tunnel and large rock cuts through Provo Canyon, evaluation of rock

cuts for various highway projects, geologic hazard studies for a major pipeline and residential and
commercial developments, landslide studies, slope stability and earth embankment studies.

PROFESSIONAL SOCIETIES:

Association of Engineering Geologists
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Exhibit

TREASURE HILL SUBDIVISION, PHASE 4 DESCRIPTION

A boundary consisting of two (2) parcels of land located in
Section 16, Township 2 South, Range 4 East, Salt Lake Base and
Meridian, said boundary being more particularly described as
follows:

Parcel 1

Beginning at the center of Section 16, Township 2 South,
Range 4 East, Salt Lake Base and Meridian, said point also being
South 16°50'13" East, 74.98 feet, more or less from a Park City
Monument at the intersection of Lowell Avenue and Shepard Street
as shown on the Silver Hill ALTA Property Survey recorded December
29, 1994, as survey No. S$-1870 on file and of record in the office
of the County Recorder, Summit County, Utah, thence South 35°16'39"
East, 42.58 feet to a point on a non tangent curve to the left, of
which the radius point lies North 54°04'32" East, a radial distance
of 125.00 feet; thence easterly along the arc of said curve a
distance of 275.37 feet, through a central angle of 126°13'13" to a
point on the gquarter section line of said Section 16; thence
along said quarter section line North 89°56'24" East, 141.17 feet;
thence South 27°00'12" East, 15.89 feet; thence South 42°57'14"
East, 3.40 feet; thence South 55°53'00" West, 93.90 feet; thence
South 57°40'08" East, 109.20 feet; thence North 60°08'27" East,
11.21 feet; thence South 38°06'27" East, 39.16 feet; thence South
57°40'08" East, 94.35 feet; thence North 33°32'19" East, 86.59
feet; thence ©North 23°38'00" West, 40.92 feet; thence South
66°22'00" West, 10.00 feet; thence North 20°02'58" East, 14.48
feet; thence South 69°44'50" East, 41.63 feet; thence South
70°15'52" East, 48.98 feet; thence South 66°22'00" West, 18.75
feet; thence South 32°43'26" West, 24.33 feet; thence South
14°07'38" West, 27.12 feet; thence South 23°38'00" East, 17.00
feet; thence South 45°11'38" East, 54.42 feet; thence South
23°38'00" East, 404.45 feet; thence North 66°52'00" East, 75.00
feet to the Northwest corner of Lot 14, Block 28 of the Park City
Survey Amended Plat; thence South 23°38'00" East, 103.87 feet; to a
point on the North boundary of the Treasure Hill Subdivision Phase
2 according to the official plat thereof recorded on August 20,
2003 as entry No. 669916 in the office of the recorder, Summit
County, Utah, thence along said boundary the following two (2)
courses: 1) South 66°22'00" West, 224.99 feet; thence 2) South
23°38'00" East, 395.57 feet to the North boundary of the Treasure
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Hill Subdivision Phase 1 according to the official plat thereof
recorded on April 15, 1996 as Entry No. 452295 in the office of
the recorder, Summit County, Utah; thence along said boundary the
following four (4) courses: 1) South 52°00'00" West, 223.20 feet;
thence 2) South 84°00'00" West, 112.53 feet; thence 3) South
79°00'00" West, 825.00 feet; thence 4) South 33°32'19" West, 600.01
feet; thence North 47°25'46" West, 856.74 feet; thence North
08°56'27" East, 845.30 feet; thence North 02°31'24" West, 503.18
feet more or less to a point on the quarter section 1line of
Section 16; thence along said section line North 89°56'30" East,
1,081.16 feet to the point of beginning.

Containing 63.828 acres, more or less.

Parcel 2

Beginning at the center of Section 16, Township 2 South,
Range 4 East, Salt Lake Base and Meridian, said point also being
South 16°50'13" East, 74.98 feet, more or less from a Park City
Monument at the intersection of Lowell Avenue and Shepard Street
as shown on the Silver Hill ALTA Property Survey recorded December
29, 1994, as survey No. S-1870 on file and of record in the office
of the County Recorder, Summit County, Utah; thence North 89°56'24"
East, 129.05 feet to a point on a non tangent curve to the right,
of which the radius point lies North 59°13'03" West, a radial
distance of 75.00 feet; thence westerly along the arc of said
curve a distance of 148.30 feet, through a central angle of
113°17'34"; thence North 35°16'39" West, 6.72 feet to the POINT OF

BEGINNING.

Containing 0.076 acres, more or less.

The basis of bearing for the above described parcels is South
23°38'00" East between the Park City Monuments located at the
intersection of Park Avenue and Fourth Street and the intersection
of Park Avenue and Sixth Street as shown on the Park City Monument
Control Map prepared by Bush & Gudgell Inc. dated June 1981.

Tax Serial Numbers: PC-364-A, PC 800-1, PC-800-~1-A, PC-325-B,
PC-338-A, PC-351, PC-321.
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INORGANIC ANALYSIS REPORT

Client:  Applied Geotechnical Contact: Thomas Atkinsor ‘
AMERICAN Date Sampled: October 6, 2005 Date Received: October 6, 2005

WEST : : ’
ANALYTICAL Project.  Treasure Hill / 1051008 i
LABORATORIES I ab Sample ID: Field Sample ID:
L68131-01A Southeast Adit SS#1
!
TOTAL METALS Date  Method Reporting  Analytical -
463 West 3600 South  Analytical Resuits Units Analyzed  Used Limit Results P
Salt Lake City, Utahi [
84115 Arsenic mg/kg-dry 10/10/2005 10:56:11 AM 6020 55 6200 2 I
Lead mgfeg-dry 107772005 2:43:48 PM 6010B 55 30000 2 [
* Analyte concentration is too high for accurate spike recovery.
(801) 263-8686 Ii
Toll Free (888) 263-8686 | o
Fax (801) 263-8687 S
e-mail: awal@awal-labs.com N
Kyle F. Gross ) ' ,l
Laboratory Director |
l
Pegpy McNicol
QA Officer
f
|
i
Released by: %‘% !
L’aﬁratory Supervisor Report Date: October 10, 2005 Page 1 of 8 ’
|

All analysis applicable to the CWA, SDWA arid RCRA are performed in acoordance to NELAC protocols. Pertinent sampling information is tocated on the attached Chain-of- Custody. This
reportis provided for the exclusive use of the addressee. Privileges of subsequant use of the name of this company or any member of its staff, or reproduction of this report in conneclion
- with the advertisement, prameotion or sale of any product or process, of in connection with the re-publication of 1his report for any purpose other than for the addressee wilt ke granted oniy . ‘
on contact. This company accepts no responsibility except for the due performance of inspeclion andor analysis in good faith 2nd according fo the niles of the frade and of sclence. ! :



INORGANIC ANAT YSIS REPORT

Client:  Applied Geotechnical Contact: Thomas Atkinsor
AMERICAN Date Sampled: October 6, 2005 Date Received. October 6, 2005
WEST project:  Treasure Hill / 1051008

ANALYTICAL
LABORATORIES  Lab Sample ID: Field Sample ID;
L68131-02A Southeast Adit SS#2
TOTAL METALS Dae  Method Reporting Analytical
463 West 3600 South  Analytical Results Units Analyzed  Used Limit Results
Salt Lake City, Utah
84115 Arsenic mg/kg-dry 1011072005 11:16:31 AM 6020  5¢ 8800
Lead mg/kg-dry  10/7/2005 2:59:44 PM 60108 56 380000
{801) 263-8686
Toll Free (888) 263-8686
Fax (801) 263-8687

e-mail: awal@awal-labs.com

KyleF. Gross
Laboratory Director

Peggy McNicol
QA Officer

Released by: %

Laboratory Supervisor Report Date: October 10, 2005 Page 2 of 8

All analysis applicable to the CWA, SDWA and RCRA are performed in accordance fo NELAC protocols. Perinent sampling information is located on the attached Chain-of-Custody. This
report is provided for the exciusive use of the addressee. Privileges of subsequent use of the name of this compeny or any member of its staff, o repraduction of this report in connection
with the advertisement, premdlion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressie will be granted only
on oontact. This company accents no responsibility éxcent for the due performance of inspection and/or analysis in good faith and according 1o the rules of the trade and of science.




INORGANIC ANATYSIS REPORT

Client:  Applied Geotechnical Contact: Thomas Atkinsor
AMERICAN Date Sampled: October 6, 2005 Date Received: October 6, 2005

WEST Project:  Treasure Hili / 1051008

ANALYTICAL

LABORATORIES  Lab Sample ID: Field Sample ID:
L68131-034 Northwest Adit SS#3
TOTAL METALS Date  Method Reporing  Analytical

463 West 3600 South Ana]ytica[ Results Units AD&IYZOd Used Lirmt Results
Salt Lake City, Utah :
84115 Arsenic mpfkg-dry 10/102200511:22:204M 6020 )56 27

Lead mglkg-dry 104772005 3:03:39 PM §010B 5' 6 290

(801) 263-8686
Toll Free (888) 263-8686
Fax {801) 263-3687

e-mail: awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Peggy McNicol
QA Officer

Released by:

2

Laboratory Supervisor Report Date: October 10, 2005 Page 3 of 8

All analysis applicable to the CWA, SDWA and RCRA are performed in accardance to NELAC protocols. Pertinent sampling information is located on the attached Chain-of-Gustody, This
reportis provided for the exclisive use of the addresses. Privileges of subsequent use of the name of this company or any member of its staff, or reproduction of this report i connaction
with the advertisement, promotion or sale of any product or process, or in conection with the re-publication of this report for any puspose other than for the addressae will be granted onty
on contact. This company aceenis no responsibility excent for the due perfomance of inspection and/or analysls in good faith and according fo the rules of the trade and of science,
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INORGANIC ANALYSIS REPORT

Client;  Applied Geotechnical Contact: Thomas Aticinsor
AMERICAN Date Sampled: October 6, 2005 Date Received: October 6, 2005
WEST  poiect:  Treasure Hill / 1051008

ANALYTICAL
LABORATORIES Lab Sample [ID; Field Sample ID:
L68131-04A Northwest Adit SS#4
TOTAL METALS Date  Method Reporting  Analytical
- 463 West 3600 South  Analytical Results Units Analyzed  Used Limit Results
Salt Lake City, Utah -
34115 Arsenic mgfkg-dry 10/107200511:28:09 AM 6020 () 54 36
Lead mghkg-dry  10/7/20053:07:36PM  6010B 5 4 350
(801) 263-8686
Toll Free (888) 263-8636
Fax (801) 263-8687
e-mail: awal@awal-labs.com
Kyle F. Gross
Laboratory Director
Peggy McNicol
QA Officer
Released by: (o -
e
Laboratory Supervisor Report Date: October 18, 2005 Page 4 of 8

All analysis applicable to ihe CWA, SDWA and RCRA are performed In accerdance to NELAG protocols. Pertinent sampling Information is Jocated on the attached Chain-of-Custody. This
repurtis provided for the exclusive use of the addressee, Privileges of subsequent use of the name of this company or any member of ils slaff, or reproduciion of this report in connection
with the advertisement, promolion o safe of any product or process, of in connection with the re-publication of this repaert for any purpose other than for the addressee will be granted only
on contact  This company-accepts no responsiblilty except for the due performance of inspection andfor analysls in good faith and according to the rules of the trade and of science.



INORGANIC ANALYSIS REPORT

Chient:  Applied Geotechnical Contact: Thomas Atkinsor ;
AMERICAN Date Sampled: October 6, 2005 Date Received: October 6, 2005 §

AN ALY'I?EEE Project:  Treasure Hill / 1051008 '
LABORATORIES 1 ab Sample [D; Field Sample ID:
L68131-054 Creole Shaft SS#5
TOTAL MET - Date  Method Reporting  Analytical
463 West 3600 South An alyﬁcal Results Units .Analyzed Used LlI'ﬂ]t RSSUltS
Salt Lake City, Utah
84115 Arsenic mg/kg-dry 10/10/2005 12:13:20 PM 6020 53 290 l
Lead mg/kg-dry  10/7/2005 3:25:29 PM 6010B §73 2200 '

{801) 263-8686

Toll Free (888) 263-3686
Fax (801) 263-8687
e-mail: awal@awal-labs.com

KyleF. Gross
Laboratory Director

Peggy McNicol
QA Officer

Released by: ‘—/M 7 ’ P,
I

Laboratoty Supervisor Report Date: October 10, 2005 Page 5 of 8

All analysis applicable to the CWA, SDWA and RCRA are parformed in accordance to NELAC protocols. Pertinent sarnpting information is located on the attached Chain-of-Custody. This .

repert is provided for the exclusive use of the addresses. Privilages of subsequent use of the name of this company or any mamber of Rs staff, or reproduction of this report in connection

with the advertisement, promolion or safe of any product or process, or in connection with the re-publication of this report for any purpose other than for the atkiressee will be granted only :
_oncontact. This company accepts no responsibility except for the due performance of inspection andfar analysis i good faith and according to the rules of the trade and of science.



INORGANIC ANAT YSIS REPORT

Clhent: Applied Geotechnical Contact: Thomas Atkinsor
AMERICAN Date Sampled: October 6, 2005 Date Recetved: October 6, 2005

WEST , . ‘
ANALYTICAL Project:  Treasure Hill / 1051008
LABORATORIES 1 ah Sample ID: Field Sample JD:
168131-064 Creole Shaft SS#6
TOTAL METALS Date  Method Reporting  Analytical
463 West 3600 South - Analytical Results Units Analyzed  Used Limit Results
Salt Lake City, Utah
84115 Arsenic mglkg-dry 10/10/2005 12:19:10PM 6020  § 2 200
Yead mg/kg-dry  10/7/2005 1:29:35 PM 60I0B § 2 1500

(801) 263-8686

Toll Free (888) 263-8686
Fax (801) 263-8687
e.mail: awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Peggy McNicol
QA Officer

Released by: ‘-——% P

=
La%ratory Supervisor Report Date: October 10, 2005 Page & of 8

All anelysis applicable to the WA, SDWA and RCRA are performed in accordance fo NELAG protocols. Pertinent samgllng Information is focated on the attached Ghain-of-Custody. This
repoit is provided for the exclusive use of the addresses. Privileges of subsequent use of the name of this company or any member of its staff, or reproduction of this report in connection
with the adverilsement, promation or sale of any preduct or process, or in cannection with ihe re-publication of this repart for any purpose other than for the addressee will ba granied only
on contact. This company accepls no responsibility except for the due performance of inspection andior analysis In good faith and according to the rules of the trade and of svience.




INORGANIC ANAT YSIS REPORT

Chient:  Applied Geotechnical Contact: Thomas Atkinsor !
AMERICAN Date Sampled: October 6, 2005 Date Received: October 6, 2005 ;
WEST ppiiect:  Treasure Hill / 1051008

ANALYTICAL

LABORATORIES [ 4b Sample ID: Field Sample ID:

L68131-074 Creole Adit SS#7 '

TOTAL METALS , Date  Method Reporting  Analytical i

463 West 3600 South  Analytical Results Units Analyzed  Used Limit Results |
Sait Lake City, Utah :

84115 AISeniC rng/kg-dry 10/10/2005 {2:24:56 PM 6020 53 1700 ’

Lead mghke-dry  10/7/20053:33:55PM  6010B 53 11000 I

!

l

|

(801) 263-8686
Toli Free (888) 263-8686
Fax (801)263-8687

e-mail; awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Peggy McNicol
QA Offacer

Released by:
v S ) S

ﬁoratory Supervisor Report Date: October 10, 2005 Page 7 of 8 !
|

ANl analysis applicable 1o the CWA, SDWA artd RCRA are performed in accordance to NELAC protoscls, Pertinest sampling Information is located on the attached Chain-of-Cusiody. This
* report s provided for the exclusive use of the addressee, Priviteges of subsequent use of the nare of this company or any member of its staff, o reproduction of this report In connection
© withthe advertisement, promolion ar sale of any product or prcess, or in conpection with the re-publication of this repart for any purpose other than for the addressee wili be g_ranted onfy
_ on contact. This company acoepls no responsibliity except for the due performance of inspection andfor analysis in.good faith and according to the sules of the trade and of science.



INORGANIC ANAT YSIS REPORT ;

Client: Applied Geotechnical Contact: Thomas Atkinsor

AMERICAN Date Sampled: October 6, 2005 Date Received: October 6, 2005 |

WEST Project:  Treasure Hill / 1051008

ANALYTICAL
LABORATORIES L ab Sample ID: Field Sample ID;
L68131-08A Creole Adit SS#8 i
TOTAL METALS Date Method Reporting  Analytical i
463 West 3600 South  Analytical Results Uits Analyzed  Used Limit Results ,
Sait Lake City; Utah
84115 Arsenic mglkg-dry 10/10/200512:30:46PM 6020 54 1800
Lead mg/kg-dry  10/720053:39:06PM  6010B 54 11000
(801) 263-8686 L
Toll Free (388) 263-8686 Lo
Fax (801) 263-8687
e-mail; awal@awal-labs.com Cn
Kyle F. Gross ‘
Laboratory Director
i
Peggy McNicol ;
QA Officer
i‘
Released by: % )P |
7
l‘:é;ratory Supervisor Report Date: October 10, 2005 Page 8 of 8

All analysis applicable to the GWA, SDWA and RCRA are performed in accordance 1o NELAG protocols. Pestinent sampling information fs located on the attached Chain-of-Custody. This
reportis provided for the exclusive use of the addressea, Privileges of subsequent use of the name of this company or any member of its staff, or reproduction of this report in connection

- with the advertisement, promotion or sale of any product or procass, or in connection wih the re-publication of this report for any purpese other than for the addressee wik be granted only
on contact. This company accepts no fesponsibifity except for the due performanca of inspection andior analysis in good faith and according to the rules of the trade and of stience.
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Building Department * City Engineer « Planning and Zoning

February 4, 2005

Sweeny Land Development Company
P.O. Box 2429
Park City, Utah 84060

Adttention: Mike Sweeny

Subject: Treasure Hill Development

Dear Mr. Sweeny:

The purpose of this correspondence is to thank you for meeting with Ron Ivie and me, February 3™ and
providing Park City Municipal Corporation (PCMC) with an overview of previous environmental
assessments that have been completed within the Treasure Hill Development parcel.

As discussed during our meeting, last year USEPA and UDEQ approved PCMC Environmental
Management System (EMS) as the program to oversee the management of historic environmental mining
impacts. A component of that program is areas that are planned for development and are known to have
mining impacts will be assessed to determine environmental and human health risks. In the event there is
discovery, PCMC has agreed to integrate these properties into the “Landscaping and Maintenance of Soil
Cover Ordinance” found within the building code under Chapter 11-15. As agreed upon at the conclusion
of our meeting, PCMC request the following information for the Treasure Hill proposed developed areas:

Identification of areas or structures that have historic hard rock mining impacts.

Identification of mine workings, tailings, or other suspected waste types.

Estimated volumes discovered.

Sample results for discovered waste that reflect the “total” concentration for lead analyzed under
1ab Method 160.3 SW-846 6010.

* Proposed location that will contain material exhibiting elevated lead levels when excavated.

For your convenience, I have enclosed a copy of the ordinance for your reference. Should you have any
question please do not hesitate to contact me at 435-615-5058 or email jschoenbacher@parkcity.org.
Until then, I thank you for your time and consideration.

CC: Ronlvie
Pat Putt
Kirsten Whetstone
ITSPark City Municipal Corporation * 445 Marsac Avenue * P.O. Box 1480 « Park City, UT 84060-1480
' Building Department * {435) 615-5100 » FAX (435) 615-4900

City Engineer » (435) 615-5055 » FAX (435) 615-4906
Planning and Zoning « (435) 615-5060 « FAX (435) 615-4906




MAP OF AREA SUBJECT TO LANDSCAPING AND TOPSOIL
REQUIREMENTS (ORIGINAL MAP ON FILE IN THE CITY RECORDER'S
OFFICE) and as described as follows:

Beginning at the West 1/4 Corner of Section 10, Township 2 South, Range 4 East, Salt
Lake Base & Meridian; running thence east along the center section line to the center of
Section 10, T2S, R4E; thence north along the center section line to a point on the easterly
Park City limit line, said point being South 00°04'16" West 564.84 feet from the north

1/4 comer of Section 10, T2S, R4E; thence along the easterly Park City limit line for the
following thirteen (13) courses: North 60°11'00" East 508.36"; thence North 62°56' East
1500.00"; thence North 41°00" West 30.60 feet; thence North 75°55' East 1431.27'; thence
North 78°12'40" East 44.69 feet; thence North 53°45'47" East 917.79 feet; thence South
89°18'31" East 47,22 fect; thence North 00°01'06" East 1324.11 feet; thence North
89°49'09" West 195.80 feet; thence South 22°00'47" West 432.52"; thence South
89°40'28" West 829.07 feet; thence North 00°09'00" West 199.12 feet; thence West
154.34 feet to a point on the west line of Section 2, T2S, R4E; thence south on the section
line to the southerly right-of-way line of State Route 248; thence westerly along said
southerly nght-of-way line to the easterly right-of-way line of State Route 224, also



known as Park Avenue; thence southerly along the easterly line of Park Avenue to the
west line of Main Street; thence southerly along the westerly line of Main Street to the
northerly line of Hillside Avenue; thence easterly along the northerly line of Hillside
Avenue to the westerly line of Marsac Avenue, also known as State Route 224; thence
northerly along the westerly line of Marsac Avenue to the westerly line of Deer Val ley
Drive; thence northerly along the westerly line of Deer Valley Drive, also known as State
Route 224, to the southerly line of Section 9, T2S, R4E; thence easterly to the west line
of Section 10, T2S, R4E; thence northerly to the point of beginning.

EXCEPTING THEREFROM all lots and parcels platted as Chatham Crossing
Subdivision, Hearthstone Subdivision, Aerie Subdivision and Aerie Subdivision Phase 2,
according to the official plats thereof recorded in the office of the Summit County
Recorder,

(Amended by Ord. No. 03-50)

11-15-2. MINIMUM COVERAGE WITH TOPSOIL OR OTHER
ACCEPTABLE MEDIA.

(A)  Allreal property within the Soils Ordinance Boundary must be covered and
maintained with a minimum cover of six inches (6") of approved topsoil and
acceptable cover described in Section 11-15-3 over soils exceeding the lead levels
specified in Section 11-15-7, except where such real property is covered by
asphalt, concrete, permanent structures or paving materials.

(B)  Asused in this Chapter, “approved topsoil” is soil that does not exceed 200
mg/Kg (total) lead representatively sampled and analyzed under method SW-846
6010.

(Amended by Ord. No. 03-50)
11-15-3, ACEPTABLE COVER.

(A)  All areas within the Soils Ordinance Boundary where real property is covered
with six inches (6”) or more of “approved topsoil” defined in Section 11-15-2 (B)
must be vegetated with grass or other suitable vegetation to prevent erosion of the
6” topsoil layer as determined by the Building Department.

(B)  Owners that practice xeriscape are allowed to employ a weed barrier fabric if the
property is covered with six inches (6”) of rock or bark and maintained to prevent
soil break through.

(C)  Asused in this Chapter, “soil break through” is defined as soil migrating through
the fabric and cover in a manner that exposes the public and shall be deemed in
violation of this Chapter.




(D) As used in this Chapter, “xeriscape” is defined as a landscaping practice that uses
plants that grow successfully in arid climates and a landscaping design intended to
conserve City water resources. :

(Amended by Ord. No. 03-50)
11-15- 4, ADDITIONAL LANDSCAPING REQUIREMENTS.

In addition to the minimum coverage of topsoil requirements set forth in Section 11-15-2
and the vegetation requirements set forth in Section 11-15-3, the following additional
requirements shall apply:

(A) FELOWER OR VEGETABLE PLANTING BED AT GRADE. All flower or
vegetable planting beds at grade shall be clearly defined with edging material to
prevent edge drift and shall have a minimum depth of twenty-four inches (24" of
approved topsoil so that tailings are not mixed with the soil through normal tilling
procedures. Such topsoil shall extend twelve inches (12") beyond the edge of the
flower or vegetable planting bed.

(B) OWER OR VEGETABLE PLANTING BED ABOVE GRADE. All
flower or vegetable planting beds above grade shall extend a minimum of sixteen
inches (16") above the grade of the six inches (6") of approved topsoil cover and
shall contain only approved topsoil.

(C) SHRURBS AND TREES. All shrubs planted after the passage of this Chapter
shall be surrounded by approved topsoil for an area, which is three times bigger
than the rootball and extends six inches (6") below the lowest root of the shrub at
planting. All trees planted after the passage of this Chapter shall have a minimum
of eighteen inches (18") of approved topsoil around the rootball with a minimum
of twelve inches (12"} of approved topsoil below the lowest root of the tree.

(Amended by Ord. No. 03-50)
11-15-5. DISPOSAL OR REMOVAL OF AREA SOIL.

(A)  Following any work causing the disturbance of soils within the Soils Ordinance
Boundary, such as digging, landscaping, and tilling soils, all disturbed soils must
be collected and reintroduced onsite by either onsite soil capping specified in
Section 11-15-2 or off-site disposal as required by this Chapter and/or State
and/or Federal law.

(B)  All soil generated from the Soils Ordinance Boundary that cannot be reintroduced
within the Soils Ordinance Boundary and are destined for off-site disposal must
be sampled and characterized with representative sampling and tested at a State
Certified Laboratory.

(C)  Soils exhibiting a hazardous characteristic exceeding the following Toxic
Characteristic Leaching Procedure (TCLP) standards, must be managed as a
hazardous waste and disposed of within a Utah Department of Environmental

Quality permitted facility:




Arsenic - 5.0 mg/L (TCLP) Method 6010 B
Lead - 5.0 mg/L (TCLP) Method 6010 B

(D) Soils not failing the TCLP standards may be disposed within a non-hazardous
landfill facility providing a “Disposal Acceptance Letter” to the Building
Department is issued by the disposal facility.

(E)  No soils generated within the Soils Ordinance Boundary are allowed to be
exported for use as fill outside the Soils Ordinance Boundary.

(F)  Reuse of generated soils within the Soils Ordinance Boundary is acceptable
provided the receiving property is covered with six inches (6) of clean topsoil or
covered with an acceptable media, i.e. vegetation, bark, rock, as required by this
Chapter.

(G)  Soils that are relocated within the Soils Ordinance Boundary must be pre-
approved by the Building Department before being relocated and reused.

(Amended by Ord. No. 03-50)
11-15-6. DUST CONTROL.

Contractor or owner is responsible for controlling dust during the time between beginning
of construction activity and the establishment of plant growth sufficient to control the
emissions of dust from any site. Due care shall be taken by the contractor or owner, to
protect workmen while working within the site from any exposure to dust emissions
during construction activity by. providing suitable breathing apparatus or other
appropriate control,

11-18-7. CERTIFICATE OF COMPLIANCE.

(A)  Upon application by the owner of record or agent to the Park City Building
Department and payment of the fee established by the department, the Park City
Building Department shall inspect the applicant’s property for compliance with
this Chapter. When the property inspected complies with this Chapter, a
Certificate of Compliance shall be issued to the owner by the Park City Building
Department.

(B)  Verifying soil cap depth and representative samples results that are equal to or
below the following standards will result in full compliance and eligibility for the
certificate:

Occupied Property — Lead 200 mg/Kg (Total) Method SW-846 6010

Vacaat Property — Lead 1000 mg/Kg (Total) Method SW-846 6010

(Amended by Ord. No. 03-50)



11-15- 8. TRANSIT CENTER DISTURBANCE

All construction activity, utility modification, and landscaping that resuits in the breach
of the installed protective cap or the generation of soils must be conducted in accordance
to the implemented Site Management Plan, which is retained within the Building
Department.

(Amended by Ord. No. 02-32; 03-50)

11-15-9.  PROPERTY WITH KNOWN NON-COMPLIANT LEVELS OF
LEAD

(A)  Property exceeding the lead levels defined in Section 11-15-7 that have been
representatively sampled and have not been capped per Section 11-15-2 are
required to comply with this Chapter by December 31, 2004,

B Non-compliant lots exceeding the criteria within Section 11-15-7 will be sent two
p 2
(2) warning notices in an effort to correct the non-compliance issue.

(Amended by Ord, No. 03-50)
11-15-10. WELLS.

All wells for culinary irrigation or stock watering use are prohibited in the Area (Soils
Ordinance Boundary).

11-15-11.  NON-SAMPLED AND UNCHARACTERIZED LOTS.

(A)  Lots that have not been characterized through representative sampling and are
within the original Soils Ordinance Boundary are required to be sampled by the
year 2006.

(B)  After the property has been sampled, lots exceeding the lead levels within Section
11-15-7 are required to comply with this Chapter within a 12-month period.

11-15- 12, FAILURE TO COMPLY WITH CHAPTER.

Any person failing to landscape, maintain landscaping, coatrol dust or dispose of tailings
as required by this Chapter and/or comply with the provisions of this Chapter, shall be
guilty of a Class B misdemeanor. Any person failing to comply with the provisions of
this Chapter may be found to have caused a public nuisance as determined by the City
Council of Park City, and appropriate legal action may be taken against that person.

(Amended by Ord. No. 03-50)




CHAPTER 15 - PARK CITY LANDSCAPING AND MAINTENANCE OF SOIL COVER
11-15-1. AREA,

This Chapter shall be in full force and effect only in that area of Park City, Utah, which is
depicted in the map below and accompanied legal description, hereinafter referred to as the Soils

Ordinance Boundary.

(Amended by Ord. No. 03-50)
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Park City Municipal Corporation
Planning Commission

P.O. Box

Park City, Utah 84060

RE: Treasure
Excavation Management Plan

Planning Commission and Staff:

This Excavation Management Plan includes the results of the excavation assessment study
conducted on pre-development, construction phase, and post-development conditions of the proposed
Treasure project. The overall concept of the excavation operations is to manage all excavated materials
on site. The excess excavation material will be transported to material placement sites higher on the
Sweeney Master Plan open space and adjacent Park City Mountain Resort property via a conveyance
system. The conveyance system is a flexible low impact methodology that eliminates transporting
excess material over the streets of Park City to remote disposal sites.

Three primary material placement zones have been identified on exhibit E-2.0. The three zones
have capacity to accept some of the estimated excess excavated material that will be generated by the
construction of the Treasure buildings including parking garages and landscape features. Additional
secondary placements zones need to be developed to accept the remaining excess excavated material.
The fill placement zones should be chosen carefully to minimize impacts on existing vegetation,
preserve important vistas, and to improve and enhance ski run grades.

A material placement protocol is presented that addresses the fill placement, geotechnical design,
and placement control measures that will be incorporated into the construction process. The protocol
outlines proposed final grading and revegetation methods that are planned for the material placement
Zones.

Rob McMahon PE

1685 BONANZA DRIVE SuITeE 200B P.O. Baox 2864
PARK CITY, UTAH 84060 (435)649-8191 WWW.ALTA-ENGR.COM
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SUMMARY

Predevelopment Site:

A geologic reconnaissance study was conducted on the subject property dated April 22, 1994
prepared by SHB Agra under Project No. E 93-22-67. A Phase 1 Environmental Site Assessment was
conducted on the subject property dated October 12, 2005 by AGEC Inc. under Project No. 1051008.
The site is comprised of approximately 63.9 acres mostly covered in aspen, fir, oak, and mountain
maple. The site is primarily undeveloped with ski runs and lifts traversing the property and evidence
for prior minor mining activities. Elevation of the site ranges between 7,080 feet above mean sea level
at the Northeast corner to 7,760 feet at the Southwest corner.

The site is characterized as consisting of Permian Park City Formation consisting of pale grey
weathered fossiliferous and cherty limestone containing a medial phosphatic shale member and
Pennsylvanian Weber Quartzite consisting of pale gray tan weathered quartzite and limy sandstone
with some inter bedded gray to white limestone and dolomite.

The majority of the excavation materials from the site are expected to be the weathered
quartzite and white limestone and dolomite. These materials are generally easy to process into
compactable and workable fill material through the use of conventional earthmoving equipment.

Construction Phase:
The site can be divided into four main excavation operations as shown on exhibit E-1.0. Listed

below are the estimated quantities of total excess excavation material to be exported to the four material
placement zones.

Entry Level Site Buildings 3A,3B3C, 4A 240,000 cy
Mid Level Site Building 4B 270,000 cy
Upper Level Site Buildings 5A,5B,5C,5D 275,000 cy
Midstation Site Buildings 1A,1B,1C 175,000 cy

Estimated Total 960,000 cy

The four sites can be isolated as separate excavation operations or can operate concurrently. The initial
phase would be to establish the entry level site adjacent to Lowell and Empire avenues. This site would
serve as the initial staging area and contain the erosion control structures that will be utilized for the
subsequent phases. This initial area would implement landscaping and other screening measures to
mitigate the excavation impacts on the surrounding neighborhood. Each subsequent excavation
operation could follow different phasing schemes.

Three primary material placement zones are identified on exhibit E-2.0. The primary zones will be
prioritized and managed to work in conjunction with the project phasing. Secondary potential placement



zones have also been identified as potential deposit sites. These secondary sites are generally defined on
Exhibit E-2.0. Placement of the material in these secondary sites provides the opportunity to make a
number of terrain improvements. Listed below are the placement zones and the estimated capacities.

Area Capacity (CY
Kings Crown Zone 4.9 Acres 145,000
Creole Zone 5.0 Acres 125,000
Payday Zone 4.5 Acres 145,000
Secondary Zones Combined Varies + 625,000

Storm Water Pollution Prevention and Erosion Control:

A comprehensive Storm Water Pollution Prevention Plan (SWPPP) will be incorporated into
each phase and excavation site. Erosion control of the excavation sites will be managed as the
excavation progresses. Storm water will be controlled through a series of conveyance channels that
feed into a detention basin to be located in the entry level site. Revegetation will be aggressive and
take place together with and along side the excavation operations.

Stockpiled material will be contained within the smallest area feasible. Best management
practices will be employed to prevent erosion and the generation of airborne dust. Surface water will
be diverted around the stockpiling operations to the detention basin. The stockpiles will be kept small
and managed to be transported to the material disposal sites as the excess material is produced.

Material Placement Protocol & Post Development Mitigation:

A study of the placement of the excavated material was conducted by AGEC Geotechnical
consultants summarized in an opinion letter dated October 7, 2003 under project No. 1030820. From
the geotechnical and geological perspective, Placement of the excess material in the placement zones
can be successful and will be managed with practical engineering solutions resulting in stable disposal
areas.

The transporting of the excess excavated material will employ a conveyor system. The location
of the conveyance operations can be moved to be close to the source of the excavation thus eliminating
unnecessary handling of the materials and dust generation.

Placement of the excavated material in the waste area zones will be done in accordance and
under supervision of geotechnical consultants. On site inspection will be provided to assure fill
placement will be an engineered stabilized area. Revegetation and erosion control measures will
utilize current industry standards and follow methods that are to be outlined in the comprehensive
SWPPP. The stabilization methods will proceed as the fill areas are constructed with aggressive
revegetation efforts to promote rapid growth of vegetative mats. The primary focus of the erosion
control effort on the fill areas will be to prevent unprotected fill areas to exist and become exposed to
the erosion elements.
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Applied Geotechnical €ngineering Consultants, Inc.

October 7, 2003

MPE Incorporated
P.O. Box 2429
Park City, Utah 84060

Attention: Pat Sweeney
FAX (435) 649-6215

Subject: Geotechnical/Geological Consultation '
Treasure Hill, Phase 3
Park City, Utah
AGEC Project No. 1030820

Gentlemen:

Applied Geotechnical Engineering Consultants, Inc. (AGEC) has been requested to provide
geotechnical and geologic consultation in regards to the design and construction of the Treasure
Hill, Phase 3 development to be located near the town lift and west of Lowell Avenue in Park City, -

Utah.

AGEC is currently in the process of reviewing the geologic reports that have been developed in the
area along with reviewing published geologic literature. Our preliminary review to date indicates

that:

The stratigraphy of the site generally consists of Pennsylvanian age Weber Quartzite and
Permian age Park City Formations. The Weber Quartzite consists of medium- to thin-
bedded, pale gray to tan, fine-grained quartzite and sandstone while the Park City
Formation consists largely of pale-gray fossiliferous limestone with some chert and

sandstone.

Bedrock exposed at localized areas of the site in road cuts, along the hillside and in
abandoned mine workings consist predominately of massively bedded Weber Quartzite.
Vertical to near vertical joints were observed and measured in the exposures. Two
dominant orientations are apparent in the data (although more data is necessary for a good
statistical sample) with trends of roughly 220 and 330 degrees.

The Weber Quartzite is the dominant unit in the area proposed for development. The
northwest portion of the property is largely underlain by Park City Formation. This includes
some of the area proposed for fill placement. Quaternary age colluvial soils composed of
clay, silt, sand, gravel, cobbles, and boulders overly the bedrock units over most of the site.

Based on the information currently available, it is our professional opinion that the proposed
development s feasible from a geologic and geotechnical perspective. We anticipate that practical
engineering solutions will be developed to provide:

600 West Sandy Parkway ¢ Sandy, Utah 84070 e (801) 566-6399 * FAX (801) 566-6493
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. stable construction slopes,
. stable long term slopes and “cliff” like landscaping,
. suitable foundation support,

. stable lateral support for the deep cuts,

. stable excavation waste disposal area.

Once the available information has been reviewed, an exploration program will be proposed to
investigate the subsurface conditions in the area for the proposed development. The investigation
~ will provide information for us to develop appropriate design parameters for design and
construction of the proposed facility.

We look forward to working with you on this project. If you have any questions, please call.

Sincerely,

James E. Nordquist, P.E.

JEN/sc
cc.  Rob McMahon (AlliancB\E




AOEC

Applied GeoTech

September 28, 2016

MPE Incorporated
P.O. Box 2429
Park City, Utah 84060

Attention; Pat Sweeney
EMAIL: psbro3@comecast.net

Subject: Proposal for Professional Geotechnical Services
Proposed Treasure Hill Resort
Park City, Utah
Proposat No. 1160503

Gentlemen:

Applied Geotechnical Engineering Consultants, Inc. (AGEC) is pleased to provide a proposal
for conducting a preliminary geotechnical investigation for the proposed Treasure Hill Resort
development to be located near the town lift and west of Lowell Avenue in Park City, Utah.

PROPOSED CONSTRUCTION

We understand that the site is being considered for construction of a combination of
residential and commercial development. Excavation to a depth of up to 100 feet is being
considered for the proposed development. We understand that material from the cuts will
remain on site and be placed above the area proposed for development.

GEOLOGIC CONDITIONS

AGEC is currently in the process of performing site geologic reconnaissance in the area along
with reviewing geologic literature and reports. Our preliminary review to date indicates that:

The stratigraphy of the site generaily consists of Pennsylvanian age Weber Quartzite and
Permian age Park City Formations. The Weber Quartzite consists of medium- to thin-bedded,
pale gray to tan, fine-grained guartzite and sandstone while the Park City Formation consists
largely of pale-gray fossiliferous limestone with some chert and sandstone.

The Weber Quartzite is the dominant unit in the area proposed for development. The
northwest portion of the property is largely underlain by Park City Formation. This includes
some of the area proposed for fill placement. Quaternary age colluvial soils composed of
clay, silt, sand, gravel, cobbles, and boulders overly the bedrock units over most of the site.

600 West Sandy Parkway ¢ Sandy, Utah 84070  (801) 566-6399 » FAX (801) 566-6493
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AGEC performed approximate bedrock jointing measurements on the site from exposed
bedrock at outcrops, mine adits, and road cuts on June 28, 2016. The measurements
showed three predominant joint sets at the following orientations {more data is necessary for
a good statistical sample):

Strike (£ 30°) Dip (+30°)
N 70° E 10° SE
N15° W 85° NE
N 80° W 70° NE

PROPOSED STUDY

Based on the our experience in the area, the subsurface conditions anticipated and our
understanding of the proposed construction, we propose to perform a preliminary subsurface
exploration, laboratory testing and geological and engineering analysis to assist in developing
conceptual design recommendations for the proposed development. A summary of our Scope
of Services is included in Exhibit A. We realize, however, that the scope of wark at this time
will likely be limited by access difficulty due to the weather.

FEE

We propose to provide the services based on hourly and unit costs in accordance with the
attached fee schedule (Exhibit B). We estimate that our fee will fall within the ranges
described below.

Task Estimated Fee
3 Borings $16,000 - $20,000
Creole Drainage Test Pit (TP-1}) $1,000-$2,000
2 Additional Cut-Feasability Test Pits (TP-2 & 3} $5,000-$8,000
Laboratory Testing $500 - $1,000
Analysis $4,000 - $6,000

The fee estimate assumes that the client will provide access to the site for a track mounted
drill rig and support vehicles, as well as access to water for drilling. We also realize that the
scope of work at this time will tikely be (imited by access difficulties and the weather.
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We appreciate the opportunity of providing this proposal to you and look forward to working
with you on the project. If this proposal meets with your approval, please sign both copies
of the Engineering Services Agreement and return one copy to this office. Issuance of our
report is dependant on our receiving an executed copy of this agreement.

Sincerely,

APPLIED GEOTECHNICAL E!}!GINEER!NG CONSULTANTS, INC.

- P '

Reviewed by JEN, P.E.
Enclosures




EXHIBIT A - SCOPE OF SERVICES
APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

Based on the anticipated subsurface conditions and the proposed construction, we propose the
following Scope of Work.

1.

Field Investigation

Drill three borings in the area of the proposed development. The proposed boring locations
are shown in Figure 1 and will be drilled to depths of up to 100 feet below the existing
ground surface. Borehole videography will be taken to further define the subsurface jointing
in the bedrock. In the event that logistics or weather limit the number of borings that can be
drilled, B-2 and B-3 will be drilled first.

Excavate one test pit in the Creole drainage in the area proposed for significant fill.

Optionally, dig two additional test pits in the proposed cut areas behind proposed building 1B
and 5D. This would provide valuable information on bedrock jointing and excavatability at
the locations of the large proposed cuts. However, it would require extensive tree removal

and the creation of access roads on the mountainside.

Subsurface conditions will be logged and samples obtained for laboratory and engineering
analysis.

Laboratory Testing

Conduct a laboratory testing program to determine the following characteristics of the
subsurface soil and rock:

. Classification

o Moisture Content
° Dry Density

. Strength

Engineering and Geological Analysis
Analyze tha results of the field and laboratory investigations to determine the following:

* Characterize the subsurface conditions with respect to the proposed
construction.

. Provide cut and fill recommendations, based on siope stability analysis.
Report

Prepare a report which summarizes the information obtained from the study and presents our
prefiminary conclusions and recommendations. The study will be conducted under the
supervision of a registered professional engineer and a registered professional geologist.



EXHIBIT B - PROFESSIONAL SERVICES FEE SCHEDULE
GEOTECHNICAL / GEOLOGIC / ENVIRONMENTAL ENGINEERING
APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

ENGINEERING/GEOLOGY/TECHNICIANS
Principal

Senior Professional {(Engineer / Geologist / Environmental / Materials)
Project Professional {Engineer / Geologist / Environmental / Materials}
Staff Professional {Engineer / Geologist / Environmental / Materials)

Engineering Technician

Laboratary Technician . . ... ... .o

........................................................

..........................

$200.00-$300.00/haur
$125.00-$200.00/hour
$100.00-$175.00/hour
$85.00-%$165.00/hour
$55.00-$95.00/haur
$45.00-$65.00/hour

Matetials TechnicCian i sy i o sadeiare § Davaads 556 wWa e ok e wes &w W snevaress ww o $45.00-$85.00/hour
Special INSPECLOr « i e s @i swavineis @8 s o 57 o8 SUa sZeXiiell W5 Wilb SRe0 oTe W5 WANS/EW @ 8 $65.00-$95.00/hour
Typist/DraftSPerSon . wivis aw at wewien s wave e @ 53 OEEEGE 0@ Sio w8 ol s sre/aea s Eeis 5 $75.00/hour
FIELD OBSERVATION AND TESTING
Construction Observation and Field Testing . . . . .. oo it ittt i it e s e on request
FIELD INVESTIGATION
Drill Rig - Track Mounted (Mobilization / Drilling / Standby) . ... ... . s $225.00/hour
Drill Rig - Balloon Tire {Mobilization / Drilling / Standby} . .. .. .. ..o i $250.00/hour
Drill Rig - Truck Mounted {Mobilization / Drilling /Standby) ... ....... ... ... ... ..., $200.00/hour
Drill Rig Crew Travel . . . oottt it e et e ettt mn e e $100.00/hour
BackNOe .. ivi.ooi sis 06 srai i 9% S5 s ol R SRR B G wa s o Y S e Sle sl i 0E SN . $90.00/hour
PVCPipe........ o Bo RlEIE W Sl SR NS W D 4R S G RN SR RIS R Ve AR TN WA WSENE e . $1.00/foot
Hand Auger EQUIDMENT . it o5 wis we o4 s 6 578 65 e S0 416 o35 WeUNeR e Be Wee B A R $100.00/day
INCINOMETEr wi wai o 555 Sawsven s sd s HH §5 Boe b8 BF $09 VIR BIF Do Rieds SEE SN0 BUOE W ¥ie BN 3 $100.00/day
ManOmMeter s sqae o ome seemmo o oo SNV w3Y e e ede sih o SUNEAALY S50 SO VS @00 Bl WIOHR e SyieT e $100.00/day
Other Materials & EQUIPMIBNT . . . . ottt e ettt e et e s s e Cost + 15%
LABORATORY TESTING
Moisture Content . . ... .. ...0ovuuen.n $15.00 Consolidated Drained . ............. $450.00
Natural Density & Moisture Content . .. ... .. $25.00 Multi Staged: Consolidated Undrained
Atterberg Limit (ASTM D-4318} ... ........ $70.00 w/pore pressurs {3 stagesh . ....... $900.00
Specific Gravity (ASTM D-854) ........... $75.00 Ring Shear (pef point} . .. ........... $300.00
Gradation Analysis {ASTM D-422) Permeability
All standard sieves to #200 ... ........ $85.00 Rigid Wall - Undisturbed . .......... . $125.00
lessthan 12" to #200 . ............ $65.00 Flexible Wall
Percent less than #200 sieve .. .. ... ... $40.00 Samples up to 4" in diameter . . .. ... $300.00
Hydrometer Analysis . . . ............. $20.00 Per day after initial 4 days . ...... $50.00
PH 5 i oG o6 Fe s vn v SRe 96 e $25.00 Additional confining pressures ... $100.0¢
Water Soluble Sulfates . . ............... $60.00 12" diameter samples . ........... $750.00
Resistivity Per day after initial 4 days . ... .. . $75.00
At existing moisture content . ......... $60.00 Additional confining pressures ... $100.00
Moisture conditioned to Client-supplied permeantadd . ...... $300.00
4 moisture contents . .. .......... $125.00 Permeant damaged
Consolidation . . .. .............c0v0. $150.00 Equipment .. . ... .. ..., cost + 20%
with Time Readings . .............. $300.00 GradientRatio . ................0.... $500.00
Unconfined Compression {ASTM D-2166}) . ... $75.00 Pinhole Dispersion . .................. $200.00

Direct Shear, soil to soil or soil to any client-supplied
material {per point}
Consolidated Undrained . . . .......... $100.00
Consolidated Drained (ASTM D-3080) . .. $180.00
Triaxial Shear {per point}

Unconsolidated Undrained (unsaturated} . $100.00
Consolidated Undrained
W/POre PreSSUrE . . . v v v v v e v v v n . $350.00

DIRECT CHARGES

Auto or 2-wheel drive Pickup . . .. ... .. 00000
4-wheel drive Pickup . . . ... ..o i i
Qut-of-Town Living Expenses . . . . . ... ...

Photocopies/binding

INTEREST CHARGE AFTER 30 DAYS FROM INVOICE DATE

......................

.......................................................

Moisture-Density Relationships
ASTM D-698 / D-1557 {std./mod. Proctor) $150.00

CheckPoint . . .......... .. $756.00
Relative Density . ... ... iv i v i neennn. $200.00
California Bearing Ratio (ASTM D-1883}

One PoiNt ; sace o s ey o dvosiess @ $150.00

Three POINtS . .. v v v vv i v s nne s $400.00
Chemical Testing ... .. vvv v e vuenns on request
Rock Testing .. ........c.ooovnnunnnns on request

Sample Preparation . . .. ....... at rates listed above

$50.00/day + $0.75/mile
$60.00/day + $0.85/mile
Cost + 15%
Cost + 15%



APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.
GEOTECHNICAL ENGINEERING SERVICES AGREEMENT

THIS GEOTECHNICAL ENGINEERING SERVICES AGREEMENT {this “AGREEMENT') is made and entered into as of September 28, 2018, by
and between MPE INCORPORATED ("CLIENT®}, and APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC., a Utah professional
corporation (“AGEC"), who agree as follows:

Ts

PROJECT. CLIENT desires to engage AGEC to provide geotechnical engineering, technical sarvices, and other services as described
below in connection with CLIENT'S project {the "PROJECT"). The PROJECT is described as follows: Proposed Treasure Hill, Phase
3, Proposal No.1030820

The sita of the PROJECT {the "PROJECT SITE"} is located as follows: Park City, Utah

FEES. Specific feas for the PROJECT are as follows:

B Hourly Billing Rates plus Reimbursable Expenses Estimated Fee: $26,500 - $37,000
O Lump Sum
1 Other {Attach Addendum specifying compensation) Lump Sum Amount:

The AGEC fee schedule {the “FEE SCHEDULE") has been provided to and 1eceived by CLIENT. A copy of the FEE SCHEDULE is attached
hereto within the standard proposal as Exhibit A. This Agreement may be withdrawn by AGEC if not signed by client within 90 days
from the date of this Agreement. CLIENT hereby agrees that ali fees and charges set forth in the FEE SCHEDULE are acceptable to
CLIENT, and CLIENT further agrees to pay all fees and charges to AGEC in accordance with this AGREEMENT and the FEE SCHEDULE.
A FEE SCHEDULE is not attached for a Lump Sum,

SCOPE OF SERVICES. AGEC shall provide certain specitied services {the "SERVICES") on the PROJECT in accordance with this
AGREEMENT, the Applied Geotechnical Engineering Consultants, Inc. Standard Terms and Conditions {“STANDARD TERMS"} attached
hereto, and the Scope of Services {“SCOPE OF SERVICES"} attached hereto as Exhibit B or as described in the cover letter. AGEC shall
not be responsible to provide any services not expressly contained in the SCOPE OF SERVICES or the STANDARD TERMS.

HAZARDOUS SUBSTANCES AND HAZARDOUS CONDITIONS. CLIENT hereby represents, warrants, and covenants to and with AGEC
that:

a. NoHAZARDOQUS SUBSTANCES {as defined in the STANDARD TERMS) or HAZARDOUS CONDITIONS {as defined in the STANDARD
TERMS) exist on the PROJECT or at the PROJECT SITE, except as specified as follows:

b. AGEC is entitled 10 rely upon the above-stated representations, warranties and covenants in performing the SERVICES.

CLIENT acknowledges and confirms that AGEC is relying upon the above warranties in undertaking to perform ths services described
in this AGREEMENT.

ATTACHMENTS AND EXHIBITS. All attachments and exhibits referenced in or attached to this AGREEMENT are incorporated herein
and are made a part of this AGREEMENT.

CLIENT has read and understood the terms and conditions set farth an this and the reverse side hersof and agrees that such items are
hereby incorporated into and made a part of this agreement.

IN WITNESS WHEREOF, CLIENT and AGEC have exccuted this AGREEMENT as of the date first-above written.

CLIENT:

By:

(ts:

Federal 1D No. or Social Security No.

AGEC: Applied Geotechnical Engineering Consultants, Inc.

By:

Its:

600 West Sandy Parkway
Sandy, Utah 84070
Phone: (801) 566-6399
Fax: {801} 566-6493




2 APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.
' GEQOTECHNICAL STARDARD TERMS AND CONDITIONS

The standard terms and conditions set forth herein ars atiached ta and mads a pan of the Geotechmcal
Serviges A [the “"AGREEMENT"} L Applied P ne.
{"AGEC"}. a Uteh corporation end CLIENT {as defined in the AGREEMENT),

All capitalizad terms which ace not spaclfically defined herein shall have the maanings assigned ta such terms
In the AGREEMENT,

ARTICLE 3. SERVICES. The SERVICES 10 be provided by AGEC are limited to and shall be as s#l forth in tha SCOPE
OF SERVICES attached 10 the AGREEMENT as Exhibit A.

ARTICLE2, STANDAF{D OF CME«I.IMITAT(ON Ol‘ DAMAGES. The SERVICES will be pecformed In accordanca with
genecally p and p ia\ny 8L the time al perfarmance for Ltha locality where Lhe
SERVICES were perlormad. AGEC will is-perform, without adlmiunal charge, any SEAVICE which doas nat meet this
standerd. EXCEPT AS EXPRESSLY PROVIDED iN THIS ARTICLE 2, AGEC MAKES NO GUAAANTEES OR
WARRANTIES CONCERNING SERVICES, AND NO OTHER GUARANTEES OR WARRANTIES MAY BE IMPLIED. IN
ADDITION, NOTWITHSTANDING ANY AGREEMENT TO THE CONTHARY, AGEC SHALL NOT BE LIABLE, UNDER
ANY CIRCUMSTANCES, FOR CONSEQUENTIAL OR SPECIAL DAMAGES.

ART]CLE 3. RIGHT QF ENTRY. CLIENT grants a right of entry te the PROJECT SITE to AGEC, its employess, agants,
snd for the of performing SEAVICES, and all acts, sludies, and
lon therewith, i i h 1he abtaining of eamples and the perfarmance of 1es1s

(esearch in
and evaluations,

An'rICI.E 4. PEﬁMlTS AND LICENSES. CLIENT represents and warrants that it possesses all neceseary parmits and
d tor the pert of the SERVICES and the continuatiop of CLIENT and AGEC's actlvilies et the

PROJECT SITE.
ARTICLE B. SAMPLING AND TESTING, Field tests or bonng locations described by AGEG [n any repons or shown

CLIENT shall indemnity, detand and hold AGEC harmlass from and against any and all ¢laims and liabilitkes resultin
from:

a.  the violatien by CLIERT ar any other party af any federal. state or local statute, regulation of ordinanc
elating 1o the dispesa! ar handling of HAZARDOUS SUBSTANCES;

b. 1he undenaking by CLIEMT or Bay mhev porty of, or the arangement for, the handling, remova
Storape, or d of HAZAROOUS SUBSTANCES;

¢. changed conditians, HAZARCOUS SUBSTANCES or HAZARDOUS COHDITIONS introduced at th
. PROJECT SITE by CLIENT or any other parly beforg, during or after the performance of the SERVICES

d,  any allspation(s)that AGEC is 2 handler, generator, operator, lreater, storer, lransponu. or dlaposer unde
1he Resources Conservauon and Recovery Act of 1975, as ded, the Cs
Rasponse Compensstion and Llability Act, or any other similar federal, stats nr (ocal regulation or law

€. any costs, losses, damages, claims, causes of action or liabifty which mw be asserted against AGE!
or which may srise cut of any enviroonmenta) clesn vp of luding without limitation a
altorneys fees, witness costy and Coun costs;

f.  any claims, causes of action or liabdity which may be asserted against AGEC or which may arise out ¢
any elleged comtamination of eny aguifer Gincluding without limitetion any such cleim which may aris
as a result of contaminailon of canaln subsurface areas, as Tor example when a probe, boring device ¢
wel) davice moves lhwugh a cantaminated area, finking it to 30 aquifer, undergraund siream, ar othe

hyd body nat p i d and which allagadly résults In the spreading of HAZARDOU:

SUBSTA.NCES to any other areas or hydrous bodies),

ARTICLE 13, NO SUPERVISION OR REPORTING DUTIES, AGEC shall not, under any circumatances, RIsume contsi
of or ibility for Lthe PROJECT SITE or the persons operating on the PROJECT SITE nor shall AGEC b

on sketches are basead on involmabnn furnished by umars of eglimates mads in the flald by AGEC. Any n
depths or w0ns in are app i and ara not to be exact.

ARTICLE 8. DOCUMENTS CLIENT shall 1umish. or cxusa 10 be furnished, such reports, data, studies, plans,
apecifica and othet i by AGEC for the proper perfarmanca of the
SERVICES. AGEC shell he entitied to raly upon documents provided by the CLIENT in performing tha SEAVICES.
All documaents provided by CLIENT shalt remaln the property of CLIENT; providad, that AGEC shell be penmitied at
AGEC*s discretion to retain coples of such documents for AGEC's tlles. AN doouments prepared by AGEL in
connectlon with the wrhrmance of the SERVICES, mluding but ot limited to drawings, spetitleations, repons,
boring logs, field notes, | y 1ast data shall remain the exclusive praperty of AGEC.
CLIENT agress that alf documents of ey nature fum-shcd 16 CLIENT or CLIENT’s ageris or designees, if not paid
for by CLIENT, will be returned 1o AGEC upon demand and wrill not be used by CLIENT for any purposa whatsosver,
GLIENT further agress that under no shall any d by AGEC p to this
AGREEMENT be used at any lacation of for eny project nol exprassly pmvldeﬂ for ln this AGREEMENI‘ without
AGEC"s prior written permission. |f CLIENT has uasd or uses any portion of AGEC"s work without AGEC's cousent,
CLIENT shall indemnify and save AGEC hermiess from Bny and il ¢lalms arising from or wlmng 1, ln any way, such
uvnauthorized use. Ne part of any document AGEC delivers 10 CLIENT shal be rap: d or h

for adveriising or any other purposs, without AGEC's prioc written consent.

ARTICLE 7. AGEC PERSONNEL. AGEC'S personnel shall ba prasent sither full or part-time as determimed by AGEC
to provide abservation and field testing of specific parts of the PROJECT (in accordance with the SCOPE OF

SERVICES}.

ARTICLE 8. CONTRACTORS. i contractorls) are involved in the PRDJECT, AGEC shall not be responsible for tha
Supervision ar g of any or iis employ or agents, and CLIENT shall so adviss the contraclor{s}.
Neithes the presenca of AGEC’s persennel nor any observation of testing by AGEC shall Bxcuse any contractor in any
way for 1he acts or omisslons of the contraciar. AGEC shall not ba respansible foe job or slte safety on tha PROJECT
or Gt the PROJECT SITE, and AGEC shall rot have the right or obligatien to step the work of any contraclor of other
persan at the PACJECT SITE.

ARTICLE 9. PUBLIC LIABILITY. AGEC maintains workers’ ton and employer's liability for AGEG
personnel, as may be raquirsd by state law. AGEC also malatains liability and auto liatllity Insurante as required by
stats faw, A Cenificata of Insurance evidencing the coverage currently heid by AGEC may be supgplied upon writien

request by CLIENT.

Notwithstanding any p of tha AGREEMENT 1o the contrary, AGEC shall not ba liable or responsible for any
costs, axpanses, losses. dameges, o lisbility beyond the amaunts, limits, coverage, or conditions of the insurancs
held by AGEC, In the avant any third pery brings swit or claim against AGEC for any matter relating to ar arising from
tha SERVICES, tha PROJECT or the PROJECT S!TE [Including, without limitation any suit allaging sxposure 10 or
damage from il or g ts at or from the PROJECT or the PROJECT SITE or which is alleged
to have resulted’ in or ceused diseese or any adverss haalth condition to eny third party, or resulted in costs for
i ikity of the praparty, or ather prop gel, beloro, dufing or aftor the performance

of u» SERV(CES« CLIENT agrees, at its sole gast and er.pense. o lndemnﬂy, defend and hold AGEC and its officers,
P Bnd rep from all cosls ing withoul ys {ees,
wuness posts and court COSIS), losses and | CLIENT shell have the right fo Anvestgare,
negotiote and settie, with AGEC's concurrence, any such suit or claim, and AGEC shall cooperate in tha defense of

any such suit of claim.

AATICLE 10. PROFESSIONAL LIABILITY. Unless otherwise pgreed in wiiting by CLIENT and AGEC, AGEC Hability

10 CUENT or any third panty in connsction with or arising from any act, of eror [including or other
2618, omissions or srrors) for any cauge and based upon eny legal theory fincluding without Jimitation strict hability)
shall not exceed, in the agpregate, 50,000 ar the 101al fae recelvad by AGEC pusuant to this AGREEMENT,

whichever is greater,

ARTICLE 11. SAMPLE HANDLING AND RETENTION, Test samples or apecimens ("BAMPLES™] obtalned by AGEC
may be consumed of euhstannally altered during testing and AGEC, at itz sole discretion, shall dispess of any
ing residue i diataly vpon plation of tests, subject to 1he following:

3.  NON-HAZARDQUS SAMPLES. At CLIENT's written request, AGEC shall maintain preservable BAMPLES
for 30 gays after the report dare, fies of storage charpes. After the mitial 30 days, upon wriiten request
ABGEG will re18in0 SAMPLES fo B storage charge and time period reasonably established by AGEC, AGEC
shall not be responsible of liable for the 103 o any SAMPLES retalned in storage.

b.  HAZAROOUS GH PO‘I'ENI'IALLY HAZAHDOUS SAMPLES Inthe event that SAMPLES contsin substances
or ! 10 heshh, sefety. or the envirenment as defined by
faderal, state or local lations ar ordi 1"HAZARDOUS SUBSTANCES™), AGEC (i) shall
after completion of tesing ang :1 client's expensea caturn such SAMPLES 1a CLIENT, ar {ii} using a
manifest signad by CLIENT a5 generaior, AGEC shall have such SAMPLES transportad ta 3 location
selected by CLIENT for final disposal. CLIENT agrees to pay all ensis associated wilh the storepe,
tranzport, end dispasal of auch SAMPLES, plua 2 reassnable handling charge to AGEC. CLIENT
recognizes anti agrees that AGEC is acting only as a baitee of SAMPLES in possesaion of AGEC, and
AGEC has not pnd shall not at 2ny time assume Utle lo any SAMPLES, including without limitation
SAMPLES conteining HAZARDOUS SUBSTANCES,

ARTICLE 12. HAZAADOUS SUBSTANCES AND HAZARDOUS CONDITIONE. CLIENT represonts and warrants that
upon OF prior 1o 1he execution of the AGREEMENT, it has advised AGEC of any and all i} HAZARDOUS SUBSTANCES
and i} conditions existing n, on o7 near the PROJECT SITE which pose » potential danger to human heaith, the
srwironment, or equipment {"THAZARDOUS CONDITIONS"}. CLIENT agrees to immediately advise AGEC of the
existence of any HAZARDOUS SUBSTANCES or HAZARDOUS CONDITIONS of which it becomss awars dufing of
after 1he performance of the SERVICES. To the maximum extent permitted by law,

r83poNnsibis for reporting to apy faderal, state or local egencies any condltions at the PROJECT SITE that may presen
potenlial dangers 10 public health, satety or the envirorment. CLIENT shall promptly netify the approprisle federal
state or logal agencles, or otherwise disclese, any information that may be necessary 10 event any danger b
heslth, safety or the envi in o with applicabls law and in a timely manper.

ARTICLE 14, CONTAMINATED EQUIPMENT. Upon natification by AGEC ta CLIENT, )l laboratory end fiel
used in perf SERVICES which, at any time and in AGEC’s sale diseration, is datermined to b
contaminated 800 which, in AGEC‘: sale dis¢ration, cannat he ressanably decontaminatad (tha “CONTAMINATEL
EQUIPMENT"] shal) b the property and ibility of CLIENT. Upon nm-ﬁeat-on, AGEC shall dellver al
CONTAMINATED EQUIPMENT to CLIENT an! CLIENT zhal be solely le for the di ] i witl
law, of the CONTAMINATED EQUIPMENT. CLIENT shell pay AGEC fur the fair market value to AGEC of an
CONTAMINATED EQUIPMENT within 46 days from tha date of the notice provided {n this ARTICLE 14,

ARTICLE 15. UNFORSEEN OCCURRENCES, If, durng the performance of sarvicas, any unforseen 11AZARDOUL
SUBSTANGCES gr ther unforseen condilions ar pccurrancas (“UNFORSEEN CONDITIONS”) are encountered which
in AGEC's sole judgemeant significantly affect or may affect the SERVICES, the rsk nvolved in providing the
SERVICES, or the SCOPE of SERVICES, CLIENT and AGEC herehy agres to reasonably modify the AGREEMENT
including the SCOPE OF SERVICES and the FEE SCHEDULE. AGEC furthar sprees to provide an estimets of additiona
charges alating ta the UNFORSEEN CONDITIONS. Any modification of the AGREEMENT shall be n writing and shal
be signed by CLIENT and AGEC. K CLIENT and AGEC cannot tome 10 a reasanable agresmant with respect to ¢
modHication of the AGREEMENT 3s provided In this ARTICLE 15, AGEC shall have the nght to terminate thi¢
AGREEMENT and to taceiva payment from CLIENT for all SERVICES performed by AGEC prior 10 the date of suct
termlnation.

ARTICLE 16. DAMAGE AT PROJECT SITE, AGEC shall not be liable for any property damage or budily Injury arising
from damage to or interference with surface or subterranesn structures (including without fimitstion plpes, tanks,
telephone cables, and the like) which are not called to AGEC‘s sttention in wiiting and correctly shown on the plans
fumished by CLIENT in cennection with the SERVICES. CLIENT ack kdges and thet the parf

of the SERVICES, mcluding witheut limitelion the use of expl and fest equi may idably affect,
alter, or demage Ihe temaln and affect subsurface. veg: and ! at or undec the
PROJECT SITE, CLIENT accepts and agreas to bear al szks with the p of the SEAVICES and
shalt not hald AGEC llable or respensible for any such efiect, aiteration or damage.

caused by 3cts

ARTICLE 17. FORCE MAJEURE, AGEC is not ible for d ar delays o p
of God, strikes, lockows, acridants, or other events beyond the conts ol AGEC.

AR‘I’ICLE 1 8 LITGATION ASSISTANCE. ‘I'he SCOPE OF SERVICES goss not Inulude Gosis of AGEC for requured
1o suppart, prap; hring, defand, or assist in litig or def

by the CLIENT. Al such i ired acr d of AGEC except for suits ar tlaims between tha parties 1o

the AGREEMENT will b selmbursed as mutually Rgreed. and payment for such sesvices shall be in accordance with

this AGREEMENT, unless and until otherwise raquired by a eourt ar arbiirator,

ARATICLE 19. CHANGES. CLIENT mey make or Bpprove changes within the SCOPE OF SERVICES. CLIENT shall
pey any edditlonal costs of such changes at the rates set forth in the FEE SCHEDULE.

ARTIGLE 20. NO THIAD PARTY BENEFICIARIES. Na rights or benefits are provided by tha AGREEMENT 10 eny
person other than tha CLIENT snd AGEC end the AGREEMENT has no third-pany heneficianies.

AATICLE 21, LEGAL ACTION. Al legal actlons by efthar party against the other arising from the AGREEMENT, or
for the fadws te perform in rd with the I of care provided in the AGREEMENT, o for
any other cause of action, shall be bamred 2 years from the dete the cleimant knew or should have known of its
clalm; provided, however, no legel actions shall be asserted by CLIENT or AGEC after 4 years #rom the date of
substantial completion of the SERVICES.

ARTICLE 22. BILLING. Unless otherwise expressly provided in the AGREEMENT, biNings will be basad on actua)
accrued time, tost coats and expanses. CLIENT agress 10 pay inveicas upon reoeipt. {F payment is not received
by AGEC within 30 days of the invales date, the amount dus shall bear interest at 8 rate of 1.5 parcent per month
(18 percent per annum), before and aﬁer]udgemem and CLIENT shell pay 8l costs of collection, including without
limitation reasonable " foey (D d, , if interest provided in th AATICLE 22 sxceeds the
meximum interast allowabls under ary applicable faw, such shall lv be red to the maximurm
inlarast aliowable by spplicable law), 11 CLIENT has any obfection to ary invcice or pact theraod submitted by AGEC,
CLIENT shaM 50 advise AGEC i wiiting, giving CLIENT'S rsasons, within 14 days of receipt of such invoice.
Payment ot the invoica shall i Hnal approval of afl of the work perlormed 10 date a5 well as the
necessity thereof, if the PROJECT or the AGREEMENT Is terminated in whale or pan prior 16 the complation of the
SERVICES, then AGEC shall be psid for work performed prior to AGEC's receiving or Issulng written notice of such
termination and in addition AGEC shalt be reimbursed for any and al isted with the termination of
tha PAOJECT or the AGREEMENT, inciuding without Ji any “shut-d

ARTICLE 23. SUAVIVAL. All abNgations arising prior ta the termingtion of the AGREEMENT and &l! provisions of
the AGREEMENT the ibility or liability b CLIENT and AGEC shall survive the completion of

the SERVICES and the termination of the AGREEMENT.

" costs,

ARTICLE 24, INTEGRATION, The AGREEMENT and ak the ibits and h therato lhe entire
agraement bebwesr tha panies and cannot be changed except by a wrtten instroment signed by elf parties therata.

ARTICLE 25. GOVERNING LAW. Ths AGREEMENT shall ba governed in all respect by the laws of the State of Utalh
imless atharwiss 3greed in writing between the parties.
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ASLEL

Applied GeoTech

January 10, 2017

MPE Incorporated
P.O. Box 2429
Park City, Utah 84060

Attention: Pat Sweeney
EMAIL: psbro3@comcast.net

Subject: Preliminary Slope Guidance and Revised Proposal
Proposed Treasure Hill Resort
Park City, Utah
Project No. 1160503

Gentlemen:

Applied Geotechnical Engineering Consultants, Inc. {AGEC) is pleased to provide updated
preliminary slope guidance and a revised proposal for a preliminary geotechnical investigation
for the proposed Treasure Hill Resort development to be located near the town lift and west
of Lowell Avenue in Park City, Utah.

AGEC previously delivered preliminary bedrock cut slope guidance in an email to Pat Sweeney
dated August 30, 20186, and a proposal for a preliminary geotechnical investigation dated
September 28, 2016 under project No. 1160503, Additional analysis has allowed us to
refine our preliminary cut slope guidance as well as our proposed exploration plan.

PROPOSED CONSTRUCTION

We understand that the site is being considered for construction of a combination of
residential and commercial development. Excavation to a depth of up to approximately 100
feet is being considered for the proposed development. We understand that material from
the excavation will remain on site and be placed above the area proposed for development.

GEOLOGIC CONDITIONS

AGEC has performed preliminary site geologic reconnaissance in the area and reviewed
geologic literature and reports. Our preliminary review to date indicates that:

The stratigraphy of the site generally consists of Pennsylvanian age Weber Quartzite
and Permian age Park City Formations. The Weber Quartzite consists of medium- to
thin-bedded, pale gray to tan, fine-grained quartzite and sandstone while the Park City
Formation consists largely of pale-gray fossiliferous limestone with some chert and
sandstone.
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The Weber Quartzite is the dominant unit in the area proposed for development. The
northwest portion of the property is largely underlain by Park City Formation. This
includes some of the area proposed for fill placement. Quaternary age colluvial soils
composed of clay, silt, sand, gravel, cobbles, and boulders overly the bedrock units
over most of the site,

AGEC performed approximate bedrock jointing measurerents on the site from exposed
bedrock on outcrops, mine adits, and road cuts on June 28 and October 18, 2016.
The measurements showed three predominant joint sets at the following orientations
{more data is necessary for a good statistical sample}:

Strike {+ 30°) Dip (= 30°)
N10° W 16° E
Due N 70° W
Due W 85° N

PRELIMINARY BEDROCK CUT SLOPE GUIDANCE

Based on information obtained from a literature review, our bedrock jointing measurements
at the surface, the proposed construction and our experience in the area, a preliminary slope
stability analysis has been performed. Several cut profiles were analyzed by projecting the
measured joint sets onto them. The cut profiles with the projected joint sets are attached.

Using the measurements we have and assuming that they represent the site, the following
maximum cut slope suggestions are given. These suggestions are a revision of the guidance
given in the above-referenced email.

Slope Direction Slope
{vertical to horizontal}
N 4:1
NE 2:1
E 2:1
SE 2:1
S 4:1
SW 4:1
w 2:1

NW 2:1
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These values are preliminary and are based on the limited data we have been able to gather
thus far. With additional exploration and investigation we can better define these
recommendations.

PROPOSED STUDY

Based on the our experience in the area and additional analysis, the subsurface conditions
anticipated and our understanding of the proposed construction, we propose to perform a
preliminary subsurface exploration, laboratory testing and geological and engineering analysis
to assist in developing conceptual design recommendations for the proposed development.

In order to better define the subsurface conditions of the site, we would like to make a slight
adjustment to the above-referenced proposal by proposing to excavate an additional six to
eight shallow test pits into the bedrock along the roadways at the lower Creole and Quit-n-
Time ski runs to measure bedrock jointing. The proposed approximate locations for these test
pits are shown on Figure 1, labeled as Test Pits TP-2 through TP-9. We anticipate that the
added scope will add approximately $2,000 to $3,000 to the geotechnical fee.

A summary of our Scope of Services is included in Exhibit A,
FEE
We propose to provide the services based on hourly and unit costs in accordance with the

attached fee schedule (Exhibit B). We estimate that our fee will fall within the ranges
described below.

Task Estimated Fee
3 Borings $16,000 - §20,000
G(ST;chTZBtErrgZ;eha?s_ sE‘:uut-n-ﬂme Shallow Test Pits §2.000 - $3,000
Creole Drainage Test Pit (TP-1} $1,000-$2,000
2 Additional Cut-Feasability Test Pits {TP-10 & 11} $5,000-$8,000
Laboratory Testing $500 - $1,000
Analysis $4,000 - $6,000

Estimated Total $28,500 - $40,000
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The fee estimate assumes that the client will provide access to the site for a track mounted
drill rig and support vehicles, as well as access to water for drilling.

We appreciate the opportunity of providing this proposal to you and look forward to working
with you on the project. If this proposal meets with your approval, please sign both copies
of the Engineeting Services Agreement and return one copy to this office. Issuance of our
report is dependant on our receiving an executed copy of this agreement.

Sincerely,

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.
//

Reviewed by J‘ameé E. Nordquist, P.E., G.E.
Enclosures



EXHIBIT A - SCOPE OF SERVICES
APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

Based on the anticipated subsurface conditions and the proposed construction, we propose the
following Scope of Work.

1.

Field Investigation

Drill three borings in the area of the proposed development. The proposed boring locations
are shown in Figure 1 and will be drilled to depths of up to 100 feet below the existing
ground surface. Borehole videography will be used to further define the subsurface jointing
in the bedrock. In the event that logistics or weather limit the number of borings that can be
drilled, B-2 and B-3 will be drilled first.

Excavate six to eight shallow test pits into the bedrock along the roadways at the lower
creole and Quit-n-Time ski runs {TP-2 through TP-8. This would provide valuable information
on surface bedrock jointing at an area that would create minimal disturbance to the site,

Excavate one test pit in the Creole drainage (TP-1) in the area proposed for significant fill.
Optionally, dig two additional test pits in the proposed cut areas behind proposed building 1B
and 5D {(TP-10 and TP-11). This would provide valuable information on bedrock jointing and

excavatability at the locations of the large proposed cuts. However, it would require
extensive tree removal and the creation of access roads on the mountainside.

Subsurface conditions will be logged and samples obtained for laboratory and engineering
analysis.

Laboratory Testing

Conduct a laboratory testing program to determine the following characteristics of the
subsurface soil and rock:

. Classification

e Moisture Content
. Dry Density

. Strength

Engineering and Geological Analysis

Analyze the results of the field and laboratory investigations to determine the following:

. Characterize the subsurface conditions with respect to the proposed
construction.
. Provide cut and fill recommendations, based on slope stability analysis.
Report

Prepare a report which summarizes the information obtained from the study and presents our
preliminary conclusions and recommendations. The study will be conducted under the
supervision of a registered professional engineer and a registered professional geologist.



EXHIBIT B - PROFESSIONAL SERVICES FEE SCHEDULE
GEOTECHNICAL / GEOLOGIC / ENVIRONMENTAL ENGINEERING
APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC,

ENGINEERING/GEQLOGY/TECHNICIANS
Principal

Senior Professional (Engineer / Geologist / Environmental / Materials)
Project Professional {(Engineer / Geologist / Environmental / Materials}
Staff Professional {Engineer / Geclogist / Envirgnmental / Materials}

Engineering Technician

Laboratory Technician . . ... .. ... .o

Materials Technician
Special Inspector
Typist/Drattsperson

FIELD OBSERVATION AND TESTING

........................................................

................................................
..........................
..........................

$200.00-$300.00/hour
$125.00-$200.00/hour
$100.00-%175.00/hour
$85.00-5165.00/hour
$55.00-$95.00/hour
$45.00-$65.00/hour
$45.00-$85.00/hour
$65,00-$95.00/hour
$75.00/hour

Construction Observation and Field Testing . . . . .. vt ittt e et e et e s on request
FIELD INVESTIGATION
Drill Rig - Track Mounted {Mobilization / Drilling / Standby) . ... ... . it $225.00/hour
Drill Rig - Balloon Tire {Mobilization / Drilling / Standby) . . .. ... 0 i e $250.00/hour
Drill Rig - Truck Mounted (Mobilization / Drilling /Standby} .. . .. ...t $200.00/hour
Drill Rig Crew Travel . .. iim e G m o8 o 0 s 5 0 o oib 808 » w600 310 300 51005008 83 W STais 94 0 9% ole $100.00/hour
Backho® 5 i s o 3o im ol 8% abaisiles o G & « Wowie 576 aiee oels Vs o6 SRIE AT G W aVEE W sie G B e $90.00/hour
PVC Pipe i sia ave o5 sieia i v S0 G000 « N o5 S%ie o5 165 W0 N W o BVERE VIR BUS V%0 SRR BE G GRS WE e s $1.00/foot
Hand Auger EQUIPMEeNt e m v i evein e 5 @0 a0 a¥e et aoas 5 606 /0007650 @8 W50 ST0N 65 66 @IE HE b $100.00/day
ICINOMTEIE sieus w16 500 @XM RN CISIES s DRGNS VRN STENACES RN ERNIIR SIS it SO ooy KON WA GEeny $100.00/day
1Y 24T T3 8 1= (- $100.00/day
Other Materials & EqQuUipmMIent . . . ..t i it e et et et e e et e Cost + 15%
LABORATORY TESTING
Maisture Content . . ........ v e nnns $15.00 Consolidated Drained .............. $450.00
Natural Density & Moisture Content . .. ... .. $25.00 Multi Staged: Consalidated Undrained
Atterberg Limit (ASTM D-4318) . .......... $70.00 w/pore pressure {3 stages) ........ $900.00
Specific Gravity (ASTM D-854} .. ......... $75.00 Ring Shear {perpoint} . ............. $300.00
Gradation Analysis {ASTM D-422) Permeability
All standard sieves to #200 ., ......... $85.00 Rigid Wall - Undisturbed . . .......... $125.00
Less than 1%:" to #200 .. ........... $65.00 Flexible Wall
Percent less than #200 sieve . ......... $40.00 Samples up to 4" in diameter ., ... .. $300.00
Hydrometer Analysis . . . ... oov e $90.00 Per day after initial 4 days . ...... $50.00
PH 5w wvize s sonscoms @ bon wiolaies ov s aaim o $25.00 Additional confining pressures ... $100.00
Water Soluble Sulfates . . ............... $60.00 12" diameter samples . . ... ....... $750.00
Resistivity Per day after initial 4 days . ...... $75.00
At existing moisture content . ., .., ..... $60.00 Additional confining pressures ... $100.00
Moisture conditioned to Client-supplied permeant add ....... $300.00
4 moisture contents .. ... .. ... ... $125.00 Permeant damaged
Consolidation 4 v e o s e e i wi e » $150.00 Equipment . .. ........... cost + 20%
with Time Readings ............... $300.00 GradientRatio . .........c0viviiunrnan $500.00
Unconfined Compression (ASTM D-2166) . ... $79.00 Pinhole Dispersion . .................n $200.00

Direct Shear, soil to soil or soil to any client-supplied
material {per point)
Consolidated Undrained . . .. ......... $100.00
Consolidated Drained {(ASTM D-3080} ., .. $150.00
Triaxial Shear {per point)

Unconsolidated Undrained (unsaturated} . $100.00
Consolidated Undrained
W/POTE PressUre . . .o v v oo v v $350.00
DIRECT CHARGES

Auto or 2-wheel drive Pickup

d-wheel drive Pickup . . . . ..o v vv i i v i vie e e
Qut-of-Town Living Expenses . . . ... ... oo

Photocopies/binding

INTEREST CHARGE AFTER 3C DAYS FROM INVOICE DATE

......................

Moisture-Density Relationships
ASTM D-698 / D-1557 {std./mod. Proctor} $150.00

Check POING s 5w sm o « s o SR o o o $75.00
Relative Density ... .... .o vnnnn.n $200.00
California Bearing Ratio (ASTM D-1883)

OnePoint .........0iiiinnnvnens $150.00

Three Points i o o 556 e 5% 5 siom it $400.00
Chemical Testing .. .......0o0iuvuinnn.. on reguest
Rock Testing o wuiw sn wis e svei o i wien » on request

Sample Preparation . . .. ....... at rates listed above

$50.00/day + $0.75/mile
$60.00/day + $0.85/mile
Cost + 15%
Cost + 15%
1.5% per month

January, 2014



APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.
GEOTECHNICAL ENGINEERING SERVICES AGREEMENT

THIS GEOTECHNICAL ENGINEERING SERVICES AGREEMENT (this "AGREEMENT'} is made and entered into as of January 10, 2017, by and
between MPE INCORPORATED ("CLIENT*), and APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC., a Utah professional

corporation ("AGEC"}, who agree as follows:

1.

PROJECT. CLIENT desires to engage AGEC to provide geotachnical engineering, technical services, and other services as describad
below in connection with CLIENT'S project (the "PROJECT"), The PROJECT is described as follows: Proposed Treasure Hill, Phase
3, Proposal No.1160503.

The site of the PROJECT {the “PRCJECT SITE") is located as follows: Park City, Utah

FEES. Specific fees for the PROJECT are as follows:
B Hourly Billing Rates plus Reimbursable Expenses Estimated Fee: $28,500 - $40,000
0O Lump Sum
O Other {Attach Addendum specifying compensation} Lump Sum Amount:
The AGEC fee schedule (the "FEE SCHEDULE") has been provided to and received by CLIENT. A copy of the FEE SCHEDULE is attached
hereto within the standard proposal as Exhibit A. This Agreement may be withdrawn by AGEC i not signed by client within 90 days
from the date of this Agreement. CLIENT hereby agrees that all fees and charges set forth in the FEE SCHEDULE are acceptable to
CLIENT, and CLIENT further agrees to pay all fees and charges to AGEC in accordance with this AGREEMENT and the FEE SCHEDULE.
A FEE SCHEDULE is not attached for a Lump Sum.
SCOPE OF SERVICES. AGEC shall provide certain specified services {the "SERVICES") on the PROJECT in accordance with this
AGREEMENT, the Applied Geotechnical Engineering Consultants, Inc. Standard Terms and Conditions ("STANDARD TERMS") attached
hereto, and the Scope of Services (“SCOPE OF SERVICES") attached hereto as Exhibit B or as described in the cover letter. AGEC shall
not be responsible to provids any services not expressly contained in the SCOPE OF SERVICES or the STANDARD TERMS.
HAZARDQUS SUBSTANCES AND HAZARDOUS CONDITIONS. CLIENT hereby reprasents, warrants, and covenants to and with AGEC
that:
a. NoHAZARDOUS SUBSTANCES (as defined in the STANDARD TERMS} or HAZARDOUS CONDITIONS (as defined in the STANDARD
TERMS) exist on the PROJECT or at the PROJECT SITE, except as specified as follows:
b. AGEC is entitled to rely upon the above-stated representations, warranties and covenants in parforming the SERVICES.
CLIENT acknowledges and confirms that AGEC is relying upon the above warranties in undertaking to perform the services described
in this AGREEMENT.
ATTACHMENTS AND EXHIBITS. All attachments and exhibits referenced in or attached to this AGREEMENT are incorperated herein
and are made a part of this AGREEMENT,
CLIENT has read and understood the terms and conditions set forth on this and the reverse side hereof and agrees that such items are
hereby incorporated into and made a part of this agreement,
IN WITNESS WHEREOF, CLIENT and AGEC have executed this AGREEMENT as of the date first-above written.
CLIENT:
By:
Its:
Federal ID No. or Social Security No.
AGEC: Applied Geotechnical Engineering Consultants, Inc.
600 West Sandy Parkway
Sandy, Utah 84070
Phone: {801) 566-6399
Fax: (B0t} 566-6493
/S
a7 4
By: /w/Q/ 4
& & [
Its: EnvGlnEeR




APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC,
GEQTECHNICAL STANDARD TERMS AND CONDITIONS

The standard teerms and conditions sel forth hesgin gre attached te and made a part o] 1he Gaotschnicsl CLIENT shalt indemnity, defend and hold AGEC harmless from and against any and all claims and Fabilities resultin
ineering Sarvicea Ag it {the "AGREEMENT} b Applicd hnical Engineering C I . from:
{=AGEC"), 2 V1ah corparation and CLIENT {235 delined in 1ie AGREEMENT),
2. Ihe violsilon by CLIENT or any other party of any federal, stata or local statute, regulatien or ordinanc.
Alf capilalized terms which are nol spacifically defired herein shail have the meanings agsigned to such tarms relatlng lo the disposal ac handling of HAZARDQOUS SUBSTANCES;

in the AGREEMENT.
b. the wnderisking &y CLIENT or any mhur party of, o1 the arangemant for, the hendling, remowsl

ARTICLE 1. SERVICES. The SERVICES to be pravided by AGEC are limited to and shell be as get forth in the SCOPE . slarage, Lansp or dlsp of HAZARDQUS SUBSTANCES;
OF SERVICES arlached to the AGREEMENT 33 Exhibit 4.
€. changed conditions, HAZARDOUS SUBSTANCES of HAZARUQUS COMDITIONS introduced at v
ARTJCLE 2. STA\IDARDOF CARi--I.IM\TATION OF PAMAGES. The SERVICES will be pecformed in accordance with PROJECT SITE by CL'ENT or any other party before, during or after the perlormance of the SERVICES
inclples end practices existing at the lime of performance for the locality where the
SEWICES were perfoemed. AGEC will re-perform, without additional charge. any SERVICE which doss not meat this d. anysllegationis) that AGEC is s handler, generator, operator, 1realer, storer, mnsporm ofdlspom unda
standard. EXCEPT AS EXPRESSLY PAQVIDED IN THIS AATICLE 2, AGEC MAKES NO GUARANTEES OR the Resnurces Conservation and Recovary Act of 1976, as ded, the Comp
WARRANTIES CONCEANING SERVICES, AND NO OTHER GUARANTFES OR WARRANTIES MAY BE IMPLIED. IN Response Compansation and Liability Act, or any other similar federal, state oc local regulation or law,
ADDITION, NOTWITHSTANDING ANY AGREEMENT TO THE CONTRARY, AGEC SHALL NOT BE LIABLE, UNDER
ANY CIRCUMSTANCES, FOR CONSEQUENTIAL OR SPECIAL DAMAGES. e. any costs. Ipsses, damages, claime, causes of action or lability wnich may be asssrted against AGEC
or which may adss oul of any environmental clesn up or withaut limitation al
ARTICLE 3. RIGHT OF ENTRY. CLIENT grants a right of eniry to the PROJECT SITE to AGEC, i1s employees, agents. ottornays fees, witness costs and coury cosls;
coasultants, conuactws. and tgr the purp ot p g SEAVICES, and all acts, studies, and
in ith, including wi | limitalion 1he 9 ol' les and the perfarmance of tests 1. any claims, causes of actian or llabilty which may be asserted pgainst AGEC or which may arige out o
and evsluations. any alleged contamination of any aquifer {including without kmitation any such claim which may aris
BS @ result of ination of gerlain subsurf araas, as far }a when 8 probe, borlng device @
AiTlCLE 4. PERMITS AND LILENbEb CLIENT rep and hat it g al ry permits and waell devics nmoves Lthrough 8 contaminawed area, linking W 10 an aquifer, underground stream, or othe
ired for the parfi ot the SERVICES and the continuation of CLIENI’ and AGEC's activitias ay the hydrous body not previously contaminated and which ailegedly results in the spreading of HAZAROQU!
PROJECT SlTE. SUBSTANCES 10 any other areas of hydrous bodles).
ARTICLE &, SAMPLING AND TESTING. Field o5ts of poring lacations destribed by AGEC in any repens ot Shown ARTICLE 13. NO SUPERVISION OR REPOSTING DUTIES. AGEC shalt not, under any gireumstances, 3ssume contio
on sketches are based oninfarmation furnished by othars or &stimates made in the fleld by AGEC, Any dimensions, of or reeponaibility far the PROJECT SITE or tha persons eperating on the PROJECT SITE nor shall AGEC bi
depihs or ¢lavations in conneclion theswith are i i angd are not d (0 be exact. rasponsibla for raporting to aay federal, state or 1ocal agencics any conditions ar the PROJECT SITE that maey presen

patential dangers 10 publc hea'th, safety or the environment. CUENT shall prampily notify the spproprigle federal

ARTICLE G DOCUMENTS CLIEMT ual}—futmsh. or. Causs to-Le furnished, such reports,—~gata, studles.-plans, state o-local apenciss, or otherwise discluse,-any information 1that indy be necesssry Lo prevent eny danger i
and athar ind ¥ by AGEC for the proper parformance of the health, safety or the environment, ln accordance with applicable law and in a timsly manner.

SEAVICES., AGEC sha. be entitled to rely upon d s provided by the CLIENT in parforming 1he SERVICES.
All documents provided by CLIENT shall remata the property of CLIENT. providad, thal AGEC shall be permitted at ARTICLE 14. CONTAMINATED EQUIPMENT. Upon natfication by AGEC to CLIENT, 2l laboratory and fiek
AGEC's discretlon to retain copies of such documents for AGEC's files. All documents prepaied by AGEC In squpmant used in psriorming the SEAVICES which, at any time a d in AGEC's 5ok discretion. is delermined 10 bs
connaction with the performance of the SERVICES, including but not limited 10 drawings, specificatiens, reperts, contaminated and which, in AGEC's sole di: ion, cannot ye b i {the "CONTAMINATEL
boring iegs, fiald notes, lab Y tesidata ions Bnd estimates, shall temain tha exclusiva property of AGEC. EQUIFMENT™) shall become the property and responsibi ity of CLIENT. Upo‘- notificailon, AGEC shall deflver a3l
CLIENT agrees that all documents of any nature furnished 0 CLIENT or CLIENT's agents or desipnees, If not paid CONTAMINATED EQUIPMENT to CLIENT. and CLIENT shall ba solely responsible for the disposal, in accordance wiit
for by CLIENT, will be returnad ta AGEC upon demand and willr\m ba used by CLIENT for sny purpose whatseever. I2w, of the CONTAMINATED ECUIPMENT. CLIENT shall pey AGEC for the fair market value to AGEC of am
CLIENT furtar agreas that undar no ¢ et shall any d t: d d by AGEC pursuanmi ta this CONTAMINATED EQUIPMENT within 35 days fram the date of the nat'ce pravided in this AATICLE 14,
AGREEMENT be used at any location or for ary project nat expressly pmvuded for in this AGREEMENT without
AGEC's prior weltien permission, 1f CLIENT hos vsed or uses eny partion of AGEC's work without AGEC's cansent, ARTICLE 15. UNFORSEEN OCCURRENCES. If, during the perfarmance of services, any Lnforsaen HAZARDOIE
CLIENT shall indemaify ang save AGEC harmless from any and zll clsims atising from o relating to, in any wey, such SUBSTANCES or other untarsesn conditions or ocowrencas {"UNFORSEEN CONDITIONS™) are sncountered which
unauthorized use. No part al 2ny docwnesnt AGEC delivers to CLIENT shalt be reproduced or distdbuted, whether in AGEC's sala judgament significanily affecl or may effect the SERVICES, the risk involved in providing thi
for adverlising of any other purpose, without AGEC's prior writien consent. SERVICES. or the SCOPE of SERVICES, CLIENT and AGEC hereby agree 1o rzasanably modify 1he AGREEMENT
including the SCOPE OF SERVICES and the FEE SCHEGULE. AGEC futher aprees to pravide an estimate af additiona
ARTICLE 7. AGEC PERSCNHEL. AGEC'S personnel shall be present either full o part-time as detanrined Ly AGEC charges refating to tha UNFORSEEN CONDITIONS. Any modification of the AGREEMENT shall bain writing and sha!
to provide observstion and field testng ot specific parts of the PROJECT (in sccordance with the SCOPE OF te signed by CLIENT and AGEC. 1} CLIENT and AGEC cannot tomea to a reasonabls agreement with respect ta i
SERVICES). modification of the AGREEMINT as provided in thie ARTICLE 15, AGEC shall havo the right to terminate thit
AGREEMEHKT and 10 teceive payment {om CLIENT for all SEAVICES parformed by AGEC prlor 10 the date of suct

ARTICLE 8 CONTRACTORS. If contractorist are mvolved In the PROJECT. AGEC shall nel be responsible for the termination.

Suparvision o¢ direction o1 any £oNITacor or its employees or agens, snd CLIENT shall o advise the contractoris).
Neliher the prasence of AGEC’s persoinel nor any observation or tesling by AGEC shall axcuse any contractor In any ARTICLE 16, DAMAGE AT PROJECT SITE. AGEC shall not be liable for arry preperty damage of badily injury arlsing

way for the BGts or nmissions of the cantractor. AGEC shall not be responsibie for Job or site safety on the PROJECT figm damape to O interfarence with surfaca or g without ion pipes, tanks
or at the PROJECT S (£, and AGEC s1al’ not have the right or abligation to stop the wark of any contractor or other telaphone cables, and the (lke) which are not celled to AGEC's attention in wmnn and correctly shown on tl\s plan:
parson a1 the PROJECT SITE. Jumished by CLIENT in connection with the SERVICES, CLIENY and pls Lhat Lthe p

of the SERVICES, including withou: limitation the use of exploralion and test aquip mey idably altect
ARTICLE Q. PUBLIC LIABILITY. AGEC maintains workers' compensation and emplayer's liability insurance for AGEC altar, or damags tae teirain and affect subsurface, veg ion, build'ngs, and N at or under the
personnel, ax may be cequined by stale Jaw‘ AGEC slao maintoins liability and auto liabillty Insurance as required by PROJECT SITE, CLIENT accepts andd agrees 10 boar all risks inhorant with the periormance of the SERVICES anc
state lpw., A Certificaie ol I ing tho ge curtently held by AGEC may be supplied upon writlen shall not hold AGEC Kabla ar rasponsible for any such efiact, alleration or damage.

requesl by CLIENT.
ARTICLE 17, FORCE MAJEURE. AGEC i3 not responsible for damages or delays in performance caused by acts

N ith ding any pravision of the AGREEMENT 1o the contrary, AGEC shall act be liable of responsible for any of God. strikes, lockouts, accidents, or other events bsyond tha conwol of AGEC.

cosls, expenses, losses, gemages. of lipbility beyond the amaunis, limita, coverage, of conditions of the insursnce
held by AGEC. In the avent any third parly brings suit or ¢laim apainst AGEC for eny maller relinng 1¢ or @rising from ARTICLE 18 I.ITIGA'I‘ION ASSISTANCE, Tha SCOPE OF SERVICES does not include ¢os15 of AGEC for requirec

the SERVICES, thy PROJECT, ur ihe PROJECT SITE iincluding, without (i ion any (L] or teq to support, bring, defend, or assist in ligation undertaken or defendec
d from dal, ek or a1 or fram the PROJECT or the PHOJECT SITE or whmh is alleyed by the CLIENT. All such il hed o1 of AGEC excepl lor suils o claims between the parties tc
to ha\'e resuited m or causec i or any health dition to any third pany, or resulted in costs for 1he AGREEMENT wlll be reimbursed ns mutwally agreed, and payment for such services shall be in accordance whth
action, o1 the proparty, or other pcoperty demegel, befors, during or after tha parfarmance 1us AGAEEMENT, unless and until otherwise required by a courl or arbitratar.
of the SERVICES, CLIENT agrees, 8l its sole cost and expense, 10 indemnity, detand and hold AGEC and ls ofhcers,
employses, contractos, end repressniatives hammless irom ali costs {includi {ops, ARTICLE 19, CHANGES CLIENT may make or approve changes within the SCOPE OF SERVICES, CUENT shall
witngss cosls and courl costs), axp losses and i CLIENT shall have the 4ght 10 investigate, pay any additional cos13 of such changes at the rat2s sat forth in the FEE SCHEDULE.

negotiate and setthe, with AGEC's concumence, any such suit or claim, and AGEC shall cooperate in the defense ol

any such su’t or claim. AATICLE 20. NO THIRD PARATY BENEFICIARIES. Mo cights or bensfits are provided by 1he AGREEMENT to any

person other 1han the CLIENT and AGEC and the AGREEMENT has no third-party beneficlarles.
ARTICLE 10, PROFESS!ONAL LIABILITY. Unfess otherwise agread 'n wiittng by CLIENT and AGEC. AGEC liability

te CLIENT or any third party In cannection with or arising from any act, omission ar erear {inch i or athar ARTICLE 21, LEGAL ACTION. Al legal actions by either pam/ against the other arislng from tha AGREEMENT, o1
acts, omissians of crroes) for asy cause and based upon eny legal theory fincluding without limitaton strict Hability) for the failyre to perform in & with the I dards of cara peovided in the AGREEMENT, ar {01
shall no1 exceed, in the sggregete, $50.000Q or the tatal fae received by AGEC pursuant Lo thiz AGREEMENT, any other cause of sclion, shell be barsd 2 years irom 1ha date the clakmant knew or should have known of hts

whichever is geeater, claim; provided, however, no legal actlons shall ba asserted by CLIENT or AGEC after 4 years from ths data of

subslantial compleunn of the SERVICES.

ARTICLE 11. SAMPLE HANDLING ANC RETENTION. Tesl samples of specimens [“SAMPLES} obtained by AGEC

may be consuned or substamnilly altered during testing and AGEC, at his sola discretion, shail dispuse of any ARTICLE 22. BILLING. Unless aiherwise expressly p@vided in ttie AGREEMENT, billings will be basad on actval

p cesidue i upon 1 0F te5i5, subjact to the following: accrued time, test costs and expenses. CLIENT agrees to pay Invoices upon recsipt. || payment is not ceceived

by AGEC within 30 days of the invoice date, the amount dus shal} bear inierast a1 a rate of 1.6 percent per month

3. NON-HAZARDOUS SAMPLES. At CLIENT's written request, AGEC shall maintain pressrvable SAMPLES {18 percent pey mnuml before ar-d aher jusgement and CLIENT shall pay all costs of col'ection, including without
for 30 days aftec the repovt date, free of storape chames. Alter the inltiat 30 days, upon written reguest * foas (pravided, however, If interest provided -n mis ARTICLE 22 excaads the
AGEC will retain SAMPLES for a storage charge and tima perlod reasonably establ -hed by AGEC, AGEC maximum inlerest sllowable UMEI'W spplicable aw, suchiiterest shatl y be raduced 10 the il
shall not ha responsibie or liable for the loss of sy SAMPLES relained in slorage. interest allowable by applicable jawl. I CLIENT has any objectlon to any Involce or pm thareaf submitted by AGEC,

CLIENT shall so advise AGEG in writiag, glving CLIENT's reasons, within 14 days of receipt of such inveice.
B. HAZAHDOUS DR PDTFNTIALLYHAZAﬁDOUS SAMPLES. I the event that SAMPLES cantain substancas Payment of the invoice shall constitute final epproval of all aspects of the work parformed to date as well a3 the

o or I to health, safety, of tha anwironment as defined by necassity thereof. If tha PROJECT or tha AGREEMENT is 1erminated in whole or part prior to the completion of (ke
federal, state or ocal or ordl I"HAZARDOUS SURSTANCFES"], AGEC (i} shall SERVICES, then AGEC shall be paid for wark performed prior to AGEC's receiving or issuing wrilten notlce af such
athar comoletion of testing and at client's expense relurn such SAMPLES to CLIENT, or (i} using 2 \ermination and in addition AGEC shell be reimbursed for any and all exp iated with the ination ot

manifest slgned by CLIENT as gensrator, AGEC shall have such SAMPLES transpored to a location the PAQJECT or the AGREEMENT, including without limitation any “shut-down" costs.

selacled by CLIENT far final disposal, CLIENT agrees 10 pay all Gosts associated with tha storage,

vansporl, and dsposal of such SAMPLES, plus @ seasonable handling charge to AGEC. CLIENT ARTICLE 23. SURVIVAL. Al obligatlons arising prior to the termination of the AGREEMENT and all provisions of
recognizes and aprees that AGEG is acting only 23 a bailue ul SAMPLES In possession of AGEC, and the AGREEMENT allecaung 1he responsibllity or labllity betsveen CLIENT and AGEC shall survive the camgplation of
AGEC has not and shall not 3t any nms 3ssuMS titie W0 any SAMPLES, including without Hamitation the SERVICES sad Lhe (ermination of the AGREEMENT,

SAMPLES containing HAZARDOUS SUBSTANCES.
AATICLE 24. INTEGRATION. Tha AGREEMENT and arl the exhibits and attachments thersto conslituts thes enlife

ARTICLE 12. HA2ARDDOUS SUBSTANCES AND HAZARQOUS CONDITIONS. CLIENT and that 9 the portles and cannot be changed except by a winien nsirument signed by all parties thereto,

updh of prior Lo the axacution af the AGREEMENT, it has advised AGEC of any and all i} HAZARDQUS SUBSTANCES
and [ii) conditions existing in, en or nesr the PROJECT SITE which pose a potential danger ta human health, the ARTICLE 25. GOVERNING LAW. Tha AGREEMENT shall be poverned in el respect by the laws of tha Siate of Ulah

environment, or equipment ("HAZARDOUS CONDITIONS®). CLIENT aprees to Immedistely odvise AGEC of the unless otherwise agreed in writing between the pacties.
exislence gt any HAZARDOUS SUBSTANCES or RAZ7ARDOUS CONDITIONS of which H becames aware durin or
afler the performancs of the SERVICES. To the maximum extent permitted by law,
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May 24 17 07:38a Robinson Construction . 801-225-5281 p.1

UTAH WYOMING NEVADA COLORADO TEXAS

May 24th, 2017

Attention: Pat Sweeney
Ptesident, MPE Inc.
PO Box 2429

Park City, UT 84060

RE: Construction Feasibility for the Treasure Project

After careful review of the proposed Treasure Project in Park City, we are of the opinion thar
the excavation operation of the Project can feasibly be completed within two to two and a half
YEHIS.

[f blasting is tequired, mats and seismic monitoring will be utilized to safely perform blasting
operations and to keep vibration within acceptable levels..

A water system utilizing Big Water Gun sprinkler {or similar) heads will be used to control any
Ellg:itivfz dust.

It is our opinion that the Project can be completed safely and within acceptable levels of
disturhbance while adhering to all OSHA and Park City ordinances.

Like many large projects we have been involved in, we feel this project will cause some
inconvenience, but will provide a great upside to the city and its residents for years to come.

Sincerely .
* W
] ric R Robinson

Tim T Jones
Robinson Constructon Group 1.1.C

Orem, UT

www.robinsonconstructiongroup.com

Corporate Office
801-225-5222
532 E.770 N.

Orem, UT 84097




January 27, 2006

Mr. Thomas Atkinson

Applied Geotechnical Engineering Consultants, P.C.
600 West Sandy Parkway

Sandy, UT 84070

RE: Phasel Environmental Site Assessment
TreasureHill Subdivision, Phase 3

Dear Tom:

This letter is to provide you with the locations and the estimated quantities of the
overburden waste rock dumps you studied in your Phase 1 Environmental Site
Assessment for the above referenced project.

Location Estimated Quantity
Creole Shaft Lat: 40°3838.4”N 1,880 CY
Long: 111°30° 12.6” W

Creole Adit Lat:  40°38’45.5”N 1,225 CY
Long: 111°30° 07.1” W

South East Adit Lat:  40°38’37.6” N 200 CY
Long: 111°29° 59.7” W

North West Adit Lat:  40°38’39.5” N 35CY
Long: 111°29° 59.8” W

Attached are cross sections of the overburden sites showing the quantity calculations.
Sincerely,

Rob McMahon P.E.

Alliance Engineering, Inc.

Copy: Pat Sweeney; Sweeney Land Co.
Jeff Schoenbacher; Park City Municipal Corp.



7450

7440

7430

7420

7410

7400

7390

7380

7370

7360

0+00

CREOLE SHAFT

AREA 845 SF
AVG WIDTH 60 FT
EST. VOLUME 1878 CY

LAT:

LONG:

1+00

40°38'38.4"

111°30’12.6"

N

W




7220

7200

7180

/ /
/ /
/ /
7160
/
//
//
7140
0+00 1+00
CREQOLE ADIT
AREA 662 SF LAT: 40°38'45.5" N
AVG WIDTH 50 FT

EST VOLUME 1225 CY LONG: 111°30°07.1" W




7440

7420

7400

7380

7360

0+00
SOUTH EAST ADIT
AREA 215 SF
AVG WIDTH 25 FT

EST VOLUME 200 CY

0+50

LAT: 40°38°37.6"

LONG: 111°29°59.7"

N

W




7380

7360

7340

7320

7300

0+00

NORTH WEST ADIT

AREA 30 SF
AVG WIDTH 30 FT
EST VOLUME 35 CY

LAT:

LONG:

40°38’39.5"

111°29°59.8”

0+50

N

W







5. Daly, Chris and George Taylor. 2009. United States Average Annual Precipitation,
1961-1990. Spacial Climate Analysis Service at Oregon State University. GIS dataset
obtained from Utah AGRC website: www.agrc.utah.gov

6. Holmes, Walter F., Kendall R. Thompson, and Michael Enright. 1986. Water Resources
of the Park City Area, Utah with Emphasis on Ground Water. Technical Publication No.
85. U.S. Geological Survey.

7. Utah Division of Water Rights. 2017. Well driller’s logs for local wells. Online Water
Rights Database. waterrights.utah.gov

HYDROGEOLOGIC EVALUATION

Bedrock formations in the vicinity of the Treasure Project and the Spiro Tunnel include the
following, listed in relative age order from more recent to less recent. Descriptions are based on
Bromfield and Crittenden (1971) and Crittenden et al (1966).

o Thaynes Formation (TRt) — Sandstone interbedded with shale and limestone
e Woodside Shale (TRw) — Shale with siltstone and very fine grained sandstone

o Park City Formation (Ppc) — Limestone and sandstone with a middle member consisting
of shale.

¢ Weber Quartzite (IPw) — Quartzite and sandstone with some interbedded limestone and
dolomite.

e Round Valley Formation (IPrv) — Limestone with sparse chert nodules.

In the area between the Treasure Project and the Spiro Tunnel, the bedrock formations dip to
the north toward the Dutch Draw Syncline which plunges to the northeast. The Dutch Draw
Syncline is located a couple of miles north of the map shown on Figure 1. There are multiple
faults and folds in the overall area and the bedrock formations are significantly fractured and
jointed. AGEC (2017) reports perpendicular joint systems in the Weber Quartzite that strike to
the north and west. Groundwater flow through bedrock formations is likely primarily through
joint systems. Joint systems in formations such as sandstone, limestone, and quartzite tend to
remain open and provide for significant secondary porosity to convey groundwater flow.
However, joints in mudstone and shale formations tend to heal over time and have a much
lower ability to transmit water.

Based on information provided by AGEC (2017), the Treasure Project excavation area is
located over the Weber Quartzite and material excavated for the project would be from this
formation. The three placement zones are located primarily over the outcroppings for the lower
portions of the Park City Formation which includes a middle shale member (see Figure 2).

Based on the underground water claim for the Spiro Tunnel, the first half-mile of the tunnel
penetrates the Thaynes Formation. The following approximately one mile penetrates the
Woodside Shale. The next approximately one mile of tunnel is through the various members of
the Park City formation (see Figure 3).

Based on HAL experience, groundwater flow through bedrock formations typically moves from
areas of high recharge to low recharge through fracture and joint systems unless there is a
barrier to groundwater flow. Examples of groundwater flow barriers include fault gouge zones

MPE Incorporated Page 2 of 4 Treasure Project Interference Evaluation
344.150.100



or confining formations such as mudstones or shales. Based on Daly and Taylor (2009),
average annual precipitation in the area is highest at the top of the mountains to the southwest
from the Treasure Project and drops to the northeast toward Park City. Geologic mapping in the
area does not show any barriers to groundwater flow that would prevent water from flowing to
the northeast. Therefore, the groundwater flow direction in the bedrock formations is primarily
from southwest to northeast. This is supported by information provided in water resources
publications by Baker and Peterson (1970) and Holmes et al (1986).

Cross-sections were developed to show the relationship of the placement zones relative to the
bedrock formations and the Spiro Tunnel. The cross-section locations are included on Figure 1
with the actual cross-sections shown on Figures 2 and 3. Figure 2 demonstrates that the entire
Woodside Shale formation is located between the placement zones for the Treasure Project and
the tunnel. This formation primarily consists of shale which would act as a barrier to
groundwater flow. Therefore, it is unlikely that groundwater from the Treasure Project
placement zones could travel through the Woodside Formation perpendicular to the
groundwater flow direction.

The Spiro Tunnel does penetrate the Park City Formation at least a mile and a half southwest of
the tunnel opening. However, in order for groundwater from the Treasure Project placement
areas to enter the tunnel through this formation, it would have to travel more than a mile
upgradient which is not hydraulically possible.

Although the DWSP zone delineated for the Spiro Tunnel includes the Treasure Project
placement areas, there is compelling hydrogeologic evidence that groundwater from this area
could never reach the tunnel. It is believed that the zone boundary was expanded to the south
in an effort to be conservative and maximize protection of groundwater. From a hydrogeologic
standpoint, HAL believes the eastern boundary of the DWSP zone should be moved west to the
outcropping of the Woodside Shale as shown on Figure 1.

WATER QUALITY

Concern has been expressed that placement of excavated material will result in a higher
leaching rate of heavy metals as precipitation infiltrates through the placed material.
Technically, there will be an increase in surface area exposure to water from this placed
material. However, the excavated and placed material will only undergo mechanical breaking
and crushing and heavy metals will still be chemically bound within the rock formation. The
excavated materials will be from the Weber Quartzite formation. Generally, quartzite is
relatively inert and does not leach large amounts of heavy metals into groundwater. An
increase in surface area exposure may slightly increase the potential for leaching, but the
increase would be expected to be negligible. Additionally, the placed material will be
unsaturated and the exposure time to water as it moves through the placed material will be
relatively short. This would also limit the potential for leaching.

In the case of mine tailings, where the rock has undergone chemical alterations through mine
processing, the chemical bond between the metals and the rock has been broken, which frees
the metals to rapidly dissolve into water as it passes through the tailings. This will not be the
case for the Treasure Project. Therefore, placing excavated quartzite material at the proposed
placement zones is not likely to have a significant effect on groundwater quality and is not likely
to affect any of Park City’s other drinking water sources.

MPE Incorporated Page 3 of 4 Treasure Project Interference Evaluation
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CONCLUSIONS

Based on the available data, it is our opinion that the Treasure Project will have no hydrologic or
water quality impact on the Spiro Tunnel for the following reasons:

High recharge volume at the top of the mountains to the southwest of the Treasure
Project causes a groundwater flow gradient from southwest to northeast.

There are no barriers to groundwater flow moving from southwest to northeast.
Groundwater flows unimpeded to the northeast toward Park City.

The location of the Treasure Project is more than a mile southeast from the opening of
the Spiro Tunnel which is lateral to the groundwater flow gradient.

There is a thick shale formation (Woodside Shale) that separates the Treasure Project
from the Spiro Tunnel.

Excavated and placed quartzite material will only undergo mechanical breaking and
crushing and metals will still be chemically bound to rock materials.

Placed material will not undergo chemical processing.

Placed material will be unsaturated limiting the exposure time to groundwater which
reduces the potential for leaching.

Quartzite material is relatively inert to groundwater and is unlikely to result in dissolution
of large amounts of metals.

Therefore, excavation of quartzite material from the Treasure Project and placement of this
material at the proposed placement zones poses no risk to Park City’s public drinking water
supplies.

MPE Incorporated Page 4 of 4 Treasure Project Interference Evaluation

344.150.100



Treasure Project

/ Excavation Area

IPw

Legend

= === Spiro Tunnel

Cross-Section A-A'

Cross-Section B-B'

Spiro Tunnel DWSP Zone
|:| Precipitation Contours (in)

Treasure Placement Zones

Feet Note:
Geology from Crittenden et al (1966)

MPE INCORPORATED FIGURE

TREASURE PROJECT Study Area Map 1
INTERFERENCE EVALUATION




&L[:E"‘c Treasure Project Interference Evaluation

ENGINETERS

Cross-Section A-A’

()
[
N ’
A e A
52
0o
[&]
E g \
Spiro Tunnel (Ppc)
(IPw)
(IPrv)
e ™
2 Q?\
Q0
> (IPrv)
\((\ .6@
QO 66\ @\
@00 »\\@
&% ;
P
@@
N
<° gt
e‘OQ" QQ‘“ eﬁ{b \\?‘q
@ «{\0 o\) ~\0(\
s o
Note:
Adapted from Geologic Mapping by Bromfield and Crittenden
(1971) and Crittenden et al (1966).
HONSEN MPE Incorporated . Figure
ALLEN P Conceptual Geologic 2



lnielsen
HAL Logo


B!

Cross-Section A-A’

— 1
Spiro Tunnel

|

Note:

Adapted from Geologic Mapping by Bromfield and Crittenden
(1971) and Crittenden et al (1966) and based on bedrock

formation information listed on the Underground water claim for
the Spiro Tunnel.

HIH}_?_EEII\\ MPE Incorporated Conceptual Geologic Figure
-Section B-B’ 3
&LUCEc | Ttreasure Project Interference Evaluation Cross-Section B-B



lnielsen
HAL Logo





May 30, 2017

Rob McMahon
Alta Engineering Inc
435-640-8777

To whom it may Concern,

This letter is to verify that Comcast service is available to Treasure Hill Subdivision in
Park City Utah. Comcast will generally provide all materials and labor to provide
broadband services from the property line to the point of service, in a trench provided
by the property owner.

The cost of installation, construction and provision of cable service wil be part of the
contract negotiations with the Owner of the Property or a designated representative.
This lefter is not 1o be considered a contract or guarantee of service. Furthermore, dlll
permits, licenses and rights of access must be provided by the Owner prior to any
provision of services.

Please be advised that we require a minimum of 90 days for project approvals and
construction after w If this is o private development.

Please contact Elysia Valdez at 801-401-3017 before opening utility trenches.
We look forward to working with you on this Project; please feel free to contact me
with any questions or concerns.

Sincerely,

Elysia Valdez

Comcast Cable

801 401-3017 office

801 255-2711 fax

1350 E Miller Avenue

Salt Lake City, Utah 84106



‘% ROCKYR MOUNTAIN

A DIVISKON OF PASIFICORP June 7, 2017

6280 N. SILVER CREEK DR. PARK CITY, UTAH 84098 {435) 655-7806

Park City Corporation
Planning Department
Attn: Kirsten Whetstone
PO Box 1480

Park City, UT 84060

Re: Availability of Utilities for: Treasure Hill

This is to verify that PacifiCorp d.b.a. Rocky Mountain Power:

1) Has sufficient capacity at the present time to provide Three phase power,
(12,470 volt} to the above titled development / project.

2) [ will review the development plans, when they’re submitted by:
MPE, INC,
Electric service will be provided under the prevailing “Rates and
Regulations™, as filed with the “Public Utilities Commission of Utah”.

3) Adequate rights-of-way or casements either presently exists or will be
provided by the developer to supply the requested services(s).

s Ml

Estimator
(435) 655-7806









AGENDA

* Project Phasing Plan

* Construction Staging

e Traftic Control, Patterns and Parking
 Seasonal Events Analysis

e Environmental Control
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STAGING



Construction Staging
Trailers & Materials



Construction Staging
Site Excavation & Layering of Mass



Site Excavation
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3D Cut Magnitied

Phase 2

Phase 3




Construction Staging

Ski-able Area Each Season



TRAFFIC CONTROL
& PATTERNS



Traffic Control & Patterns
* Major Project Benetit

Total: 700,124 cy of soil would All Fxcavation /
normally be removed from site.

Backfill activities

Mitigating: 77,800 trucks @ 9 stay On-Site.

yards per truck or 150 trucks a day.




Traffic Control & Patterns

o Dnd Major Project Benefit
- Off-Site parking.




Traffic Control & Patterns

lan

e To & From Site

— Maintain neighborhood newsletter
— “Just in time” scheduled deliveries
— Coordination with local traffic demands

— Traftic signage & traftic direction will be
provided



Clearly Defined
Traffic Routes
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A few Examples




WORKING AROUND
MAJOR SEASONAL
EVENTS



Major Area Events

Sundance Film Festival
January 20-30

Park City Arts Festival
August 6-7

Park City Jazz Festival
August 26-28




ENVRIOMENTAL
CONTROL



Environmental Control
Best Management Practices

* Erosion — all eroded soil stays on site
— Cliffscaping as early as possible
— Sediment burms
— Silt fences
— Street sweepling
— Storm water pollution prevention plan

— Road vacuum



Environmental Control
Best Management Practices

e Dust Reduction
— Truck wash down
— Rock barrier entrance
— Water trucks

— Air monitoring system



Environmental Control
Best Management Practices

* Noise Impact

— Noise monitoring system

— Defined hours of work



Environmental Control
e Truck Wash Station



Questions and Comments

* Project Phasing Plan

* Construction Staging

e Traftic Control, Patterns and Parking
 Seasonal Events Analysis

e Environmental Control









Big-D Construction Agenda

e Overall Circulation Plan
 Construction Personnel Shuttle Plan
e Communication with Neighbors

e Project Duration & Sequencing

« Site Fencing & Clean-up

o Keeping the Roads Clean

« SWPPP

o Safety



Overall Circulation Plan

* One-way construction traffic

e All construction traffic waiting
areas will be contained on-site

 All materials to be staged on-site

* Visible signage

e On-site Traffic Control Manager



Overall Circulation Plan




Construction Personnel Shuttle

 All construction personnel will be
shuttled to the site via bus

* No construction personnel will be
allowed to park on Lowell or Empire

* No tolerance policy: Violators will
be towed



Communication with Neighbors
* Newsletter
* Published access plan
« Maintain online system (\Website)

o Will establish limited delivery hours



Project Duration & Sequencing

e Accelerated construction schedule

 To begin at southeast side of the project site

and build our way out of the site

e |_east impact on neighbors possible



Construction Seqguencing




Site Fencing & Clean-up

» Aesthetically sensitive site fencing
e Secure site

e Full-time “Clean-up” crew on-site



Keeping the Roads Clean

e Dust Control

e Truck wash down

« Gravel construction entry
o Water trucks

« AIr monitoring system
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SWPPP

* Big-D has adopted the SWPPP program
to its protocol

o Sediment berms
* Run-off filtering
e Site specific mitigation plan

13 SWPPP

Storm Water Pollution Prevention Plan

€D 874
o~ ;:‘:s\
-
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Safety First

e 100% hardhat policy
* Develop site specific safety plan
* Weekly site inspections

* \Weekly toolbox safety meetings with

subcontractors

13
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Overall circulation

Construction traffic

Construction personnel

Noise, hours, staging & deliveries
Communication with neighbors
Duration, sequencing & buffering

Site fencing & clean-up



* One-way construction traffic

* Visible signage

« Safe pedestrian access

* Full time on-site Traffic Control Manager

* Close coordination with PCMR



Contact between PCMR Parking Manager & Site Traffic Control

Manager.

Delivery adjustments for time of year, time of day, weather &

special events. In general:

» Christmas — March:
— No deliveries between 8:30 — 10:30 a.m.
— No deliveries after 3:00 p.m.

» Shoulder seasons more flexibility






10 trucks/cars per hour including major deliveries and
concrete pours.

Big-D will command a just-in-time delivery schedule and
orchestrate all major deliveries and concrete pours.

During peak delivery periods, trucks will travel in sets of twos
and be staged within the site, NOT on Lowell or Empire.

Major deliveries will also require street flagging from the Park
Avenue stoplight to the site.



CONSTRUCTION TRAFFIC THOROUGHFARE



CONSTRUCTION TRAFFIC THOROUGHFARE



CONSTRUCTION TRAFFIC THOROUGHFARE



MAXIINUM TRUCK SIZE=

15.00 53 00

WB-65 fes!

Tractor Width - 8.00 Lock 1o Lock Time . 6.00
Trailer Width -8.50 Stesring Angle 28 &0
Tractor Track -8.00 Articulating Angle 70 00
Trasler Track 850



ELIMINATING CONSTRUCTION TRAFFIC

...all excavation / soil

Total of 700,124 cy of soil would normally mli!g.?.tlon 1 baCl:]ﬂ” it
be removed from site. aclivities stay on-site.

Mitigating 77,800 trucks @ 9 yards per
truck or 150 trucks a day for 518 days.

e Major Project Benefit
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No construction personnel allowed to park on Lowell or Empire.
No tolerance policy: Violators will be towed.

» Buses will hold an estimated 30 passengers.

* 6:30 — 8:30 am shuttles from remote parking locations to site.

« 3:00 — 5:00 pm end of day shuttles.

» Heaviest worker volume equal to 300 on site / summer months.
 Shuttling eliminates 300 potential vehicles per day to the area.
» Shuttles are included in 10 per hour PEAK count shown earlier.

12



Limited deliveries

No deliveries

Limited deliveries

13



Noise — Will comply with construction noise ordinance.

Hours of Operation - The hours of operation are 7AM to
9PM, Monday thru Saturday, and 9AM to 6PM on Sunday.

Staging - Construction vehicle staging will be restricted to
the site so as not to block reasonable public and safety
vehicle access along the streets and sidewalks.

Deliveries - Deliveries of construction materials and
supplies, including concrete, will be regulated as to time
(hours of operation) and routing.

14



* Newsletter | monthly

* Published access plan
* Website | updated daily
* Limited delivery hours

« Communication Tree

15



 4-5 year project duration
» Accelerated construction schedule

* Orderly construction sequence

The sequencing concept is preliminary and is expected to change based on
final design, City approvals, and other factors that are yet to be determined.
However, the goal of providing a finished landscape buffer on site for adjacent
properties early on in the construction process is achievable. The required work
should be done as quickly as possible to segregate the neighbors from on going
construction. Road improvements around the Lowell and Empire switchback and
the driveway to Building 1 should be completed including sidewalks, utilities, and
public improvements, such as stairs, on a first priority basis.

16



CONSTRUCTION BUFFERING

Landscaping buffer to be
entirely located on the Treasure
Hill CUP property.



» Aesthetically sensitive site fencing
« Secure site

* Full-time “Clean-up” crew on-site & off-site

» Dust Control

» Truck Wash-Down

» Gravel Construction Entry
» Water Trucks

» Air Monitoring System

18



* Dust Control

* Truck Wash-Down

» Gravel Construction Entry
» Water Trucks

*Air Monitoring System
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May 30th, 2017

Attention: Pat Sweeney
President, MPE Inc.
P.O. Box 2429

Park City, UT 84060

RE: Treasure Hill Construction Feasibility and Mitigation

At your request Big-D has reviewed the most recent Treasure CUP application materials. To
recap, Big-D has been working with MPE Inc. on the Treasure Project located in Park City, Utah,
since 2004 regarding its feasibility and mitigation of impacts on surrounding neighbors. We
made detailed presentations before the Planning Commission on January 26, 2005, and January
11, 2006. These presentations addressed the topics of project phasing, staging, traffic, seasonal
scheduling, environmental impacts, circulation, personnel management, communication with
neighbors, project duration and sequencing, fencing and cleanup, SWPPP, safety, and other
matters.

Big-D has extensive experience in constructing large complex projects similar to the Treasure
Project. As part of analysis of these projects we employ a methodology of constructability, time
frame, and impact estimation. Taking all of this into account, we conclude that the Treasure
Project is buildable with an estimated timeline of 3-5 years in the general configuration of its
present form.

A big part of what Big-D does centers around managing and decreasing the impact of
construction on neighbors. The following are measures that can be implemented towards this
goal in connection with the Treasure Project.

e Placement of excavated material on site (or above the site on the Park City Mountain)
significantly reducing construction traffic.

e Construction fencing/screening/berming to maximize safety and minimize visual and
noise impacts of construction on nearby neighbors.

e Aggressive revegetation and landscaping of areas closest to neighbors and relocation of
the construction fence away from neighbors as the landscape improvements are
completed.

e A controlled construction entrance.

e Construction staging and parking on site including a plan for material storage and
laydown areas.

e Assignment and management of parking for construction vehicles and workers;
depending on circumstances and working in line with City directed initiatives, parking
workers off-site to be bussed in; prohibiting workers and construction vehicles from
parking on nearby streets.

e Planned material delivery and truck travel routes with heavy construction traffic limited
to Lowell Avenue in consideration of the recently enhanced road section engineered



and constructed for this purpose; deliveries coordinated and scheduled for times that
minimize disruption to neighbors and pedestrians.

e Scheduling of construction work hours and associated noise to ensure compliance with
Park City ordinances and implementation of reduced hours and/or skeleton crews
during busy holidays periods and special events.

e Employment of safety-certified flaggers for activities within public rights-of-ways that
may interfere with normal flow of pedestrians or vehicle movement.

e Installation and maintenance of environmental protection (temporary erosion and
sedimentation control facilities) in accordance with Best Management Practices.

e Employment of approved DEQ fugitive dust control measures including attentive
watering of the work areas and other and dust control measures.

e If necessary, installation of a construction wash station on site to decrease tracking of
mud and dirt onto City streets; removal of dirt and debris carried from the construction
site on tires of vehicles to the street at the end of each working day.

e A project website to communicate schedules to neighbors as well as receive input from
neighbors; availability of the construction superintendent to communicate directly with
neighbors.

Big-D fully recognizes the forgoing measures will be part of an approved Construction Mitigation
Plan which will be collaboratively developed in concert with the Park City Building Department
based on final design and in advance of receiving a building permit as part of a detailed
permitting review process. This plan will be monitored, improved as necessary, and employed
during all phases of construction.

In summary, after careful evaluation of the Treasure CUP application materials, we are confident
the Treasure Project can be constructed in a timely and safe manor while effectively mitigating
impacts on surrounding neighbors and the City.

We look forward to further involvement in the Project.

Sincerely,

Cory R.“Mooré
Executive Vice President
Big-D Construction
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Blasting Analysis & Concrete Batch Plant — March 8, 2006
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Blasting Analysis
Conclusions

» Blasting projects can be conducted safely
and without causing harm to your home.

 Where appropriate, blast mats will be used
to reduce fly rock, the surface wetted to
reduce dust, and the latest noise reduction
techniques used.

TREASURE HILL




* Any form of adverse affect to nearby homes
from blasting activity is a very rare
occurrence.

» Good communications with the neighbors
living near blasting operations is of up most

Importance to the Applicant who also
strives to be a good neighbor.

TREASURE HILL




» The best way to safeguard your home is
with well designed blasts that reduce
vibration potential. This includes
monitoring vibration levels during every
blasting event with a seismograph and by
strictly enforcing all local and State blasting

regulations.

TREASURE HILL




Blasting Analysis
Proposed Standards

 Treasure Hill proposes limiting blasting to
the hours of 10:00 a.m. to 4:00 p.m.,
Monday through Friday (excepting
holidays) conforming to the following
standards:

» Blast vibration shall not exceed 0.5 inches/
second peak particle velocity (ppv)
(Intensity of vibration), measured at or
adjacent to the residential structure
nearest the blast.

TREASURE HILL




» Air-blast shall not exceed 0.007 psi
(pounds per square inch) (linear,
unweighted peak air-overpressure,
127dB), measured at or adjacent to the
residential structure nearest the blast.

» Nearby residences will be offered a pre-
blasting inspection free of charge to record
the condition of their structure prior and
post blasting.

TREASURE HILL
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Intensity Comparisons

Normal Blasting Standards

Human Trains Fireworks Pounding Nails Wind at 20 mph
Perception

Environmental Activities
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Examples of Blasting
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Examples of Blasting
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Concrete Batch Plant
Conclusion

* An on-site concrete batch plant is not
feasible nor is it in the best interest of
area residents.

» See letter from Norm Anderson, area
manager of Jack B. Parson
Companies

TREASURE HILL
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www.treasurehillpc.com
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PLANNING COMMISSION
Staff Report

Planner: Patrick J. Putt

Subject: TREASURE HILL PLANNING DEPARTMENT
CONDITIONAL USE PERMIT

Date: March 8, 2006

Type of Item: Administrative

A large number of Planning Commission and public comments and questions were
generated during the January 11 and February 8, 2006 Planning Commission public
hearings on the Treasure Hill Conditional Use Permit. The comments and question
were broad in topic and ranged from traffic circulation, street design and capacity,
pedestrian safety, and construction mitigation. The applicant’s and their project
engineers, Project Engineering Consultants, have prepared formal responses to the
guestions/comments from the previous two Planning Commission meetings. The
responses are attached.

The Planning Department recommends that the Planning Commission hold a public
hearing to review and discuss the applicant’s responses. Staff asks that the Planning
Commission provide direction on the following matters:

1. Is there any additional information related to the previously submitted trip
generation analysis that will be necessary for the Planning Commission to
develop findings related to traffic considerations?

2. Are there additional off-site improvements beyond those proposed by the
applicant that should be considered to mitigate project impacts?

3. Are there additional Construction Mitigation Plan impacts that have not been
addressed? Staff met with the applicant on February 21, 2006 to review soils
issues and the related impacts on the CMP. The applicants are expected to
initiate a voluntary clean-up with the State Department of Environmental Quality.
Pending finalization of that plan, the applicants will attempt to characterize related
truck traffic in the “worst case” removal scenario.

Staff will return at an upcoming meeting with a formal analysis in the context of draft
findings of the project’s conformance to the project’s approved Master Planned
Development Parameters and Land Management Code—Conditional Use Permit
Standards of Review for Planning Commission review and public hearing.

Attachments:

Responses to January 11, 2006 Planning Commission Meeting Questions and
Comments

Responses to February 8, 2006 Planning Commission Meeting Questions and
Comments

Project Engineering Consultants’ Responses to Planning Commission Questions




Treasure Hill

Response to January 11", 2006 Planning Commission Meeting Questions and Comments

Question or Comment:

Commissioner Wintzer requested that the applicants address hours of construction and the days of
the week they plan to work. He noted that the construction period is estimated to be five or ten
years and he would like to understand what that means for the neighborhood in terms of lighting,
gravel, or other things that might spill into the neighborhood. Commissioner Wintzer felt that
construction mitigation is a bigger issue than traffic or fencing the project.

Response:

Hours of operation will be 7:00 AM to 9:00 PM (Monday thru
Saturday) and 9:00 AM to 6:00 PM on Sunday (as required by
Park City). Lighting, gravel, and debris from construction
activities will be monitored and cleaned as appropriate.
Neighbors will be able to communicate with the construction
team in order to mitigate disruption. Construction period is
estimated to be less than 5 years.

Question or Comment:

Commissioner Sletten asked that the construction traffic plan address the point where trucks and
other vehicles will enter Lowell and the impacts it will have

i
on the Resort and traffic in and out of the Resort. |
Response 5 ~ T pELR VALLEY DR

%
Construction vehicles will travel upward along Empire (from ey

Park Avenue), turn right on Manor Way, and then left onto
Lowell (at which point construction traffic will become one
way). The impact to the Resort will be fairly minimal,
considering at the peak of construction (note this will not
happen every day and every working hour per day) only an
estimated 10-vehicles-an-hour will be introduced into
existing traffic.  Deliveries will be scheduled to avoid

delivering during peak congestion hours related to resort E=3
traffic. Delivery hours will also be adjusted according to
weather and other factors. The Big-D traffic manager will |gesesesenss] oo e | e

stay in close contact with the Park City Mountain parking
manager. Based on the proposed construction mitigation plan and Park City Mountain Resorts
past experience, Park City Mountain Resort does not see any major conflicts.
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PUBLIC HEARING

Question or Comment:

Brian Van Hecke did not believe that anything presented showed the scope or scale of the project.
Other developers show a streetscape with everything drawn to scale in relation to existing
surroundings. Mr. Van Hecke requested that the applicant provide a streetscape and that it be
published in the paper and other places for the public to see. With regards to construction traffic
and traffic in general, Mr. Van Hecke stated that the roads are not safe and it gets worse each
year. He believes the City has a legal responsibility to provide safe pedestrian access. Mr. Van
Hecke noted that the meeting on January 25 is right in the middle of Sundance. He requested that
Treasure Hill be re-scheduled to the following meeting since many people who would like to
comment prefer to stay away from Old Town during Sundance.

Response:

The applicant disagrees. Applicant has provided cross sections (computer and hand drawn),
photo renderings, computer 3D stills and computer animations all to scale of the Project.
Applicant will revise and augment these with the latest proposed elevations, grades, and
volumetrics and with an additional section along the northwest edge of the Project and additional
photo viewpoints and computer animations. These materials will be made available for viewing
and downloading at www.treasurehillpc.com and quality copies will be provided to the City.
Construction mitigation is addressed elsewhere.

Question or Comment:

John Helton, a resident on Norfolk, felt it was logical to put all the tallest buildings towards the
back and away from the small houses in the neighborhood. Mr. Helton noted that everyone, not
just the neighbors, will be impacted by construction of this project. Because it is in a canyon,
everyone in town will be hearing beep, beep, beep for five to ten years. Mr. Helton remarked that
the roads are narrow and steep and he cannot imagine construction trucks maneuvering those
roads during the winter. Once the project is completed, there will be bumper to bumper traffic on
Lowell and Empire Avenues. Mr. Helton felt it was not a good gesture for the applicant to refuse
to let them buy down the density. He believed that somewhere there must be a precedent set for
keeping something that was approved twenty years ago from going into a town where it would
never be approved today.

Response:

“Beep! Beep! Beep!” It’s a sound that saves
lives. Unfortunately, it can also be annoying.
Therefore, we will ensure that this noise is only
produced — and more importantly, heard —
during accepted working hours (per Park City
ordinances). Big-D is also taking every
precaution to make construction vehicles less
obtrusive. Measures include: establishing a
one-way road, flagging, providing traffic control
personnel at every major intersection during
substantial delivery periods, and limiting the
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amount of vehicles to (two at a time) driving up Lowell and Empire and the number of deliveries
to ten per hour. There will be no bumper to bumper traffic after the Project is completed. All of
the traffic studies done on the site concluded there will not be a degradation of level of road
service during or after construction. This is due to significant traffic mitigation factors including
the cabriolet, walkways, ski-to-ski from, etc. and Treasure Hill Project designed to be pedestrian
orientated to Main Street as opposed to PCMR Base.

As part of the 1986 Master Plan approval Applicant cut its density by 50 percent. In addition it is
giving the City 97 percent open space on the property. Applicant believes it has done more than
its fair share of reducing density and providing quality open space for the City.

The master planning process with extended time periods and approval criteria is a time tested
process used by municipalities throughout the country. Park City is no exception. Applicant was
given an extended period of time to develop its property under very specific guidelines. Applicant
has complied 100 percent with every aspect of that master plan approval process to date. It is
similar to the master plan approval process for Deer Valley.

Over the years there have never been any bona-fided offers to buy density from this project even
during times when the Sweeneys were actively pursuing such offers. At the present time the
applicant does not have any obligation to sell density. Furthermore the project approved density
is necessary to construct and maintain the proposed infrastructure. Most importantly the
project’s bed base is critical to Main Street. One City major goal is to maintain Park City as a
destination resort community of which Treasure Hill is an integral part. City codes and goals
encourage long term planning.

Question or Comment:

Bret Fox, a resident at 1226 Lowell Avenue, realized that the development rights have been
granted for twenty years, but he felt a lot has been done on false premise. He noted that
throughout the 1990's the plan being promoted by the Sweeney’s was a much smaller scale
project. It did not include any of the large buildings and the density was less. Mr. Fox felt it was
a slap in the face for the Sweeney’s to hand out plans for one project in the 1990's and try to pass
off this project now. He felt it put the City in a bad position because if that was what everyone
was expecting, Empire and Lowell Avenues were not built to support this type of structure. Mr.
Fox presented photos of traffic jams every time delivery or construction trucks try to go up the
road. He stated that Big D is a great construction contractor but they are not a great neighbor. Mr.
Fox noted that Big D is building a 6,000 square foot structure one house away from his and he
outlined a number of impacts and issues related to constructing this building. It is a noisy dirty
construction site and they will experience the same issues with the Treasure Hill project for five
or ten years. Mr. Fox stated that if the Sweeney’s were building what they proposed throughout
the *90's it would not be a problem and they would not be attending so many meetings.

Response:

As part of the Town Lift Bridge approval process in the mid 1990’s, the Applicant was asked by
the City if there was an acceptable alternative to the approved Treasure Hill portion of the
Master Plan. The Applicant provided an alternative plan for discussion showing less density
consisting of a number of single family homes spread out over the hillside on a road system with
a cluster development at road’s end. At that time there was zero support from the City Staff,
Planning Commission or City Council for this alternative. They made it crystal clear that they
preferred the existing Master Plan. Therefore the Applicant did not pursue the idea. Mr. Fox’s
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allegation that the Applicant acted in bad faith and on false premise is simply not true. The
approved master plan with respect to this Project has not changed since its approval.

In 1986 City Council determined that Empire and Lowell Avenues would be the access to
Treasure Hill. All of the traffic studies done to date confirm that the existing roads at their
current widths are sufficient to accommodate the additional traffic from Treasure Hill with no
degradation in traffic service.

Big-D strives to be a good neighbor. The project mentioned above has extremely limited space
(no lay down areas, no access, no construction traffic waiting areas, no space between
neighbors). Treasure Hill is completely different in that it has none of these problems. Therefore,
the impacts and issues related to noise, dirt, and general nuisance are more easily managed and
mitigated.

Question or Comment:

Kyra Parkhurst, a resident on Empire Avenue, stated that just this week she witnessed a
pedestrian being hit by a car and it happened to be on garbage day. Ms. Parkhurst noted that no
one has considered the fact that on Thursday all the garbage cans sit on the road. She wondered
where the traffic will go on garbage day. She asked if Big D Construction would give hard hats to
all the neighborhood kids who have to play in the streets because they do not have yards. Ms.
Parkhurst wanted to see an estimate of how many dump trucks, concrete trucks, etc. are expected
each day once they begin construction. She expressed concern about traffic, parking, pedestrians
and all other safety issues and suggested that the project be re-considered.

Response:

The residences and others who drive Lowell and Empire Avenues on Thursday will continue to
use Lowell and Empire Avenues notwithstanding Thursday trash pickup. There are small yards
in that neighborhood and large play areas nearby (Library and City Park). Although Big-D will
be always on the look out for children in the street, there are better alternative play areas. As
detailed above, the very peak of construction (peak construction does not occur every day during
the construction of Treasure Hill Project) will only introduce up to an estimated additional 10
vehicles per hour into traffic (including dump trucks, concrete trucks, cars, etc). Average traffic-
per-hour will be significantly less than this. The highest priority will be the safety of children,
pedestrians, and employees working and living around the site. A detailed safety plan will be
discussed with neighbors and formally implemented.

Question or Comment:

Peter Barnes agreed that everyone could benefit by seeing the project from a streetscape
perspective. They might find that the large buildings towards the ridge disappear because they are
blocked from the street level by the smaller buildings in front. Mr. Barnes stated that he is
building a house for a client who will be the nearest neighbor. He was concerned about their ideas
for the first 20 feet of height and how it relates to the pedestrians and the neighborhood. He felt it
should be treated as the front of the building and he wanted to see an illustration that addresses
their intention for that portion. Mr. Barnes believes they intend to make it the front; however it
would help if the neighbors could be reassured with evidence to that fact. Regarding construction
mitigation, Mr. Barnes stated that information contained in the Staff report and on the website
indicate a red dot marked employee drop-off. They have always been concerned that the crescent
shaped property on the opposite side of the road would become a bus stop and he will do

Page 4 of 11



everything possible to make sure that does not happen. Mr. Barnes remarked that in addition to
hearing beep, beep, beep, they will also be hearing bang, bang, bang when they begin blasting
through solid rock. He asked the applicant to acknowledge that this would happen and to explain
whether or not it will be an issue. Mr. Barnes stated that while he was looking at the excavation,
he was sure that the drawings showing the excavation of the tallest building showed grading off-
site and crossing over the property lines. He was curious as to whether or not that was the case.

Response:

Mr. Barnes client will not be the
nearest neighbor.  Nonetheless,
we agree everyone will benefit
from more work on the
streetscape perspective. As noted
above, more material will be
provided to address the height
and it relates to pedestrians and
the neighborhoods. As shown the
employee drop off label has been
moved to more accurately reflect
the location for employee drop off.
As stated in various Planning
Commission meetings, all traffic,
drop-off, material delivery and
staging takes place within the
confines of the jobsite; no construction drop-offs or deliveries will be allowed off-site.

With respect to the crescent shaped property, it is a buffer zone to the Project and the Applicant
is not planning on nor requesting it to become a bus stop.

It is anticipated that it will be necessary to blast. Per the Park City code, neighbors will be
notified of blasting times, and will be informed of planned blasting. With today’s explosive
technology, blasting can be done safely, quietly and not damage surrounding property or near by
structures. Please see the attached blasting analysis.

Mr. Barnes is mistaken with respect to excavation going off-site and crossing over the property
lines. The development of the Project is confined to the Project’s property boundaries.

Question or Comment:

Mike Allred, a resident on Empire Avenue, echoed his support for all the previous comments. Mr.
Allred referred to an isometric of the project that the applicant presented this evening. Projects he
has built in Old Town were critically reviewed by Staff and it took months to achieve the
appropriate height, architecture, colors, etc. to make everything consistent with the feeling of Old
Town. Mr. Allred did not believe this project could be approved without reviewing a significant
amount of architectural work way beyond the showing of the volumetrics. He felt it was critical
for the Sweeney’s to present the actual architecture of the structure prior to approval to show how
this enormous development will keep with the feeling and the texture of historic Old Town. Mr.
Allred noted that construction traffic was shown coming up Lowell Avenue and leaving on
Empire Avenue. The reality is that Lowell Avenue in front of the Park City Mountain Resort is
unavailable. This means that all the traffic entering this construction site has to enter initially on
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Empire Avenue and turn on tiny Manor Way before going up Lowell Avenue. Mr. Allred felt that
Park City Mountain Resort needs to put Lowell Avenue back on the table so it can be used as an
access to this project. He has the greatest respect for Big D Construction and he has watched their
projects throughout his years as a general contractor. He believes the safety issues are not on-site.
Their concern for safety and everyone’s liability should be on the street. Mr. Allred referred to a
previous comment from Commissioner Thomas and agreed that no one has yet shown how they
intend to separate the vehicles from the pedestrians. He felt that Big D Construction’s major
concern should be what happens to the pedestrians when construction vehicles leave the site.

Response:

This Project has been critically
reviewed by Staff and the Planning
Commission for the past three years
and is into the fourth year. We agree
that architecture needs to be reviewed
in more depth. However, we disagree
that it has to be now. We have
requested that as a part of the CUP
approval the architecture be reviewed
in depth and approved by the
Planning Commission at a later date.

The possibility of construction traffic

on Manor Way has been studied by

the traffic engineers, and is compliant

with City code and will be managed

appropriately.  As previously addressed, Big-D will deploy a full-time traffic control manager
and a full-time safety director onsite. All major deliveries will be planned and prepared with an
emphasis on safety. By way of repetition; major deliveries will receive flaggers and traffic
control personnel at each intersection from Park Avenue to the site, and incoming and outgoing
traffic will be controlled. Vehicles and pedestrians will be handled the same way they are
handled throughout all of Park City. The City is responsible for overseeing management of
pedestrian and vehicular traffic. Citizens are responsible for obeying the City ordnances and
codes with respect to traffic and use of City roads.

Question or Comment:

Mary Whitesides, a resident at 812 Empire Avenue, stated that she is within 125 feet of this
project and it will be right behind her house. She echoed Mr. Van Hecke’s comment about seeing
schematics that show the scale of the project to the neighborhood and to Old Town. She felt it
was important for these drawings to be made public and published. Ms. Whitesides addressed a
comment made by the developers in an article by Ann Bloom. In that article they called the
neighbors selfish and said they were jumping on the traffic issue and preventing the Sweeney’s
from enjoying their property. She believes it is much more than traffic. The concerns are about
density, environment, compatible architecture, view sheds, light pollution, noise pollution, safety,
traffic, and inconvenience. Ms. Whitesides stated that this commercial project is not being built in
downtown Old Town or at the Resort where commercial projects exist. It is being built in a
neighborhood where people live and work everyday. She works at home and is very concerned
about the noise and dirt in her backyard that will go on from five to ten years. In addition, without
a plan to make the streets wider, she was unsure how they could handle the increased traffic.
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Response:

See response to Mr. Van Hecke above. We agree with Ms. Whitesides. There are concerns, in
addition to traffic, including density, environment, compatible architecture, view sheds, light
pollution, noise pollution, safety, and inconvenience. We have spent over three years reviewing
these. We disagree with Ms. Whitesides with respect to the Project “is not being built in
downtown Old Town™. The Project is an important part of the Old Town Resort Base. Most of
the homes that abut up to the Project are not primary residences. Please, see responses above
concerning noise, dirt, built out time of Project and traffic concerns.

Comments from Commissioners and Staff:

Planner Whetstone remarked that the applicant has requested a separate architectural review of
this project as a conditional use to be considered by the Planning Commission. The applicant has
valid concerns that if they do a detailed architectural design of this project and there is an appeal
process, the process could be lengthy and by the end the hotel operator could change and the
plans may be outdated. They have had this experience with Deer Crest and the Staff has reviewed
the architecture four times. Planner Whetstone named a number of projects that were given an
approval on volumetrics, site planning, and general massing and bulk. She noted that the
architecture is usually specific to a hotel operator. Planner Whetstone suggested that language
could be drafted to guide the architecture for compatibility surrounding structures. The Staff
recommended that the Planning Commission consider this as a separate conditional use permit to
address architecture, materials, landscaping, retaining walls, and other details. Planner Whetstone
agreed with Mr. Barnes that it would be good to see the streetscapes from the perspective of
massing and volumetrics.

Planner Whetstone requested that the Planning Commission provide input on separating the
architectural component, as well as massing, the heights, and the volumetrics based on the
presentation. After reviewing the revised plans presented, the Staff is confident that the plans are
in compliance with the master plan in terms of height and massing. In response to comments
about making the plans available to the public, Planner Whetstone recommended having a
notebook with the all the plans and various information available at a general location such as the
library. Plans are always available at the Planning Department, but construction around the
Marsac Building makes it difficult to get there.

Commissioner O’Hara felt that conceptually it is a good idea to separate the architectural review
but he was having a hard time understanding how this could be done. Mass and scale by
themselves are out of context and architecture brings them into context. Commissioner O’Hara
did not want to establish mass and height in a way that would prohibit the architect from coming
in with a better architectural design. He believed that architecture will drive this project more than
anything else. He did not oppose having the architectural review as a separate CUP as long as
they can find a way to give the architectural review some leeway with height and mass to achieve
the best design possible. As a part of discussing the mass and height issues, Commissioner
O’Hara felt they should set new vantage points in town to judge this project. It is the largest
project they have ever looked at and it deserves the same kind of review that smaller projects
have undergone.

Planner Whetstone recalled that during the Town Lift project, the City Council formed the Town
Lift Design Review Task Force consisting of representatives from the Historic District
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Commission, the Planning Commission, and architects. The task force drafted design guidelines
specific to the project and she suggested that the same could be done for the Treasure Hill project.

Commissioner Sletten favored bifurcating the architectural review, but he did not want it
distanced so far that they could not take into account the relationship of the architecture to the
volumetrics when the final plan is submitted. Commissioner Sletten remarked that ultimately it
may not be the same hotel operator or the same general contractor who builds this project.
Therefore, they need to make sure that construction mitigation issues and other things are
absolutely tied down so whoever builds this project is tied to the same requirements.

Commissioner Volkman was not opposed to architectural separation and believed it deserves that
kind of attention. He was still not satisfied with the volumetrics and intended to address those
later in the discussion.

Vice-Chair Thomas was comfortable with separating the architectural review.

Commissioner Wintzer agreed that separating the architecture is a good idea. However his pet
peeve with most of these large projects is that as they get further along the developers find that
they cannot always deliver on their promises. He felt this issue needs to be addressed to make
sure the promises made are realistic.

Commissioner Wintzer commented on volumetric and massing. He felt it was hard to get an idea
of the massing without having the existing buildings drawn to scale. He assumed that based on
the Staff report, the applicant is within the guidelines of what has already been approved.
Commissioner Wintzer appreciated the fact that the Sweeney’s tried to move the massing around
and step back the buildings. He wanted to see a more accurate relationship of the project to the
existing height of the trees or the surrounding buildings.

Vice-Chair Thomas stated that he was still uncomfortable with the northwest corner where the
largest massing occurs adjacent to the residential neighborhood. This is a very brutal edge and he
was uncomfortable with the impact is has on the quality and scale of the adjacent neighborhood.
Vice-Chair Thomas felt the applicant had made positive steps towards mitigating the mass;
however it is still a very vertical and contrasting form next to the scale of the residences. He
requested that massing be looked at from massing above grade and below grade because it has
ramifications to the excavation. That same corner has ten stories of underground structure below
grade which is a substantial cut into the earth. Chasing that cut up the mountainside was a grave
concern to him. Vice-Chair Thomas understood that the master planned development supports
pushing the massing into the corner; however he thinks they need to look at the conditional use
permit and how it impacts the neighborhood. He is still looking at the criteria in the conditional
use permit that suggests doing a comparative analysis to the immediate neighborhood. Vice-Chair
Thomas felt that massing throughout the rest of the project works well. If he could re-wind the
MPD he would put more of the massing towards the center and step the building up from the
sides.

Commissioner Volkman felt they could run into the same issue with volumetrics and massing that
Commissioner O’Hara worried about with architecture. He hated to set the volumetrics and
massing in stone when the hotel operator will probably want to do something different.
Commissioner VVolkman wondered if there is a way to recognize a certain amount of density,
height, and volume to buildings without being too specific.
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Director Putt stated that because they are in a conditional use permit process, which is based on
identifying whether or not the particular aspects of a project work, they have to specify the
volumetrics, keeping in mind that volumetrics and the building envelopes represent the maximum
extent that a building can be built. Director Putt felt there was certain wisdom in coming back for
final details once they have a known hotelier who will be building a known product. Director Putt
asked the Planning Commission if there are other ways that the Staff and the applicant could
convey the necessary information to help them address the context question.

Commissioner Volkman did not believe that the massing and volumetrics presented was the best
for the site. He was also concerned about the height on the upper north side. It is too tall for being
so close to single family residences in the Old Town neighborhood. Commissioner Volkman
wanted to see pedestrian vantage points that could provide a better idea of how this will fit into
the context of the neighborhood.

Commissioner Sletten agreed that it is hard to make decisions without having the drawings in
scale with the surrounding community. He stated that without having the volumetrics set in stone,
it is impossible to judge the relationship of the proposed buildings and its impacts on the
neighborhood. Commissioner Sletten concurred that the volumetrics needs to be specific and he
encouraged the applicant to come up with models that show to scale the impacts of those
buildings to the streetscape and the surrounding neighborhood.

Commissioner O’Hara believed that the height and massing conforms to the MPD. Given the
constraints of the MPD, he felt that most of the layout is as good as they can get with the
exception of the northwest corner where they have a shear wall. Commissioner O’Hara hoped to
see another iteration that demonstrates some kind of scale to the neighborhood. Based on his
reading of the Land Management Code, he interprets “neighborhood” to mean the neighborhood
of Old Town and the incorporated zones rather than the homes.

Director Putt summarized that the Planning Commission is willing to separate the specific project
architecture to come back for own its review for approval. The Planning Commission still has
lingering concerns about the building massing, particularly those areas on the north and west side
adjacent to the existing homes. Director Putt clarified that the Planning Commission would like
the Staff to work with the design team and the applicant to look at other possibilities to convey
the modeling of the project. This should include key vantage points to show what the project will
look like at the street level. Director Putt agreed that the parking situation on January 25 could
present a problem for the public and it may not be the ideal meeting to continue discussion of the
Treasure Hill project.

Commissioner Volkman suggested that the Commissioners email their ideas for key vantage
points to Director Putt.

Commissioner Wintzer remarked that if they choose to separate the architecture from the
volumetrics, they should include language that addresses architectural guidelines. Director Putt
agreed and explained how this was done for other projects that separated the architectural review.
Vice-Chair Thomas called for discussion on construction mitigation.

Comments:

Commissioner Volkman felt that the public who spoke this evening offered great ideas. The

applicant showed an example of what Big D Construction does during construction, but he
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wanted more specific details in terms of anticipated trip generation each day from large delivery
vehicles and whether there is any seasonality to their plan. Commissioner Volkman needed a
better idea of how constructing this project will impact the neighborhood.

Commissioner Sletten reiterated his earlier comment that access issues with the Resort need to be
resolved before this could work.

Commissioner Wintzer stated that the construction mitigation plan needs to start on Park Avenue
and work all the way up. It is a safety issue that goes way outside of the construction area and it
needs to be addressed with the City. Commissioner Wintzer remarked that he would also like to
know the number of trucks per day, the size of the trucks, whether they can make the turns, etc.

General Response to Discussion on Construction Mitigation:

Big-D is taking numerous measures to reduce annoyances and to increase public safety with
regard to construction traffic. In review, construction traffic will flow one-way on Lowell and
Empire, reducing overall congestion. Signage will be installed for pedestrians, local traffic, and
construction traffic to ensure smooth traffic thoroughfares. A full-time safety and traffic control
manager will be assigned to the project, on and off-site. Employee drop-off and material
deliveries will be conducted within the jobsite; and at the height of construction, this will include
an estimated 10-trucks-an-hour (although far less are expected on average). All construction will
be planned and orchestrated; if road congestion emerges due to regular traffic, construction
traffic will be suspended until the congestion is relieved. Traffic controllers and flaggers will
accompany major deliveries from Park Avenue to the site. All construction personnel will be
dropped-off by bus, which eliminates hundreds of vehicles and reduces the employee traffic
tremendously.

There will be seasonality to construction. For example, reduced traffic during winter months and
construction deliveries limited during major events such as Sundance Film Festival, Arts Festival
and a few key holidays. Constant communication with neighbors will occur to ensure that their
concerns are addressed. This includes publishing a newsletter, as well as clearly designating the
available lines-of-communication. In addition, cleanliness will remain a top priority, especially
with regard to mud, dust and debris that may affect neighbors. (With such a large site, this will
be much easier than some other projects in town.)

(Please see construction-turning radius for Manor Way and Park Avenue included.)
MOTION: Commissioner Volkman moved to CONTINUE this item to the first meeting in
February. Commissioner O’Hara seconded the motion.
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VOTE: The motion passed unanimously. Commissioner Zimney abstained from the vote.

Mr. Sweeney asked if it would be possible to discuss traffic issues and construction mitigation at
the January 25 meeting. After further consideration, the majority of the Commissioners stated
their willingness to discuss construction mitigation on January 25. Mr. Sweeney offered to post
information on the website in advance of the meeting so the public can review it and comment in
writing if they cannot attend the meeting that evening. Mr. Sletten requested that Mr. Sweeney
obtain a statement from the Resort on how they intend to deal with construction traffic and skiers
at the same time. Vice-Chair Thomas favored the idea of making drawings and information
available at the library for public review.
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BLASTING ANALYSIS

Prepared by: Michael E. Sweeney, MS, Geologist and Mineral Economist
Reviewed by: Michael K. McCarter, PhD, P.E., Professor and Chairman of the Mining
Engineering Department, University of Utah

SUMMARY

The excavation of the Treasure Hill site will require some blasting, as was the case during the
development of the Town Lift Plaza. The actual number of blasting events for Treasure Hill is
unknown, at this time. However, each blast will average about 1.3 second in duration. The
limits for ground vibration and airblast standards, proposed below, will adequately protect all
residential structures from damage. The Federal blasting standard typically applied to protect
structures can be as high as 1.25 inches/second peak particle velocity (ppv or “intensity of
vibration”). The peak particle velocity proposed here is not to exceed 0.5 inches/second ppv,
which is 2.5 times lower than the Federal limit. Also, where appropriate, blast mats will be used
to reduce fly rock, the surface wetted to reduce dust, and the latest noise reduction techniques
used.

The company performing the blasting will comply with all Utah State and Federal safety
requirements, i.e. no-one will be walking around with dynamite (which will not actually be used)
and all explosive materials and blasting agents will be transported to and stored on-site pursuant
to State and Federal regulations. Nearby residences will also be offered a pre-blasting inspection
free of charge to record the condition of their structure prior and post blasting.

This report also, provides less technical responses to typical questions a homeowner might ask,
such as:

e Will blasting affect your home?

e How will | respond to these vibrations?

e How is my house affected by these vibrations?

e Can repeat blasting affect my house?

e How might man made forces affect your house?

e How might environmental forces affect your house?

The conclusions from these questions are:

e Blasting projects can be conducted safely and without causing harm to your home.

e The best way to safeguard your home is with well designed blasts that reduce vibration
potential. This includes monitoring vibration levels during every blasting event with a
seismograph and by strictly enforcing all local and State blasting regulations.
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Any form of adverse affect to near by homes from blasting activity is a very rare
occurrence.

Good communications with the neighbors living near blasting operations is of up most
importance to the Applicant who also strives to be a good neighbor.

Important points covered:

(1)
(2)
(3)

(4)
(5)

(6)
(")

Blasting can produce vibrations.

Blasting noise levels can be controlled.

People feel vibrations at very low levels — that may cause apprehensions and lead to
concerns that such vibrations may cause damage to their home.

Strict regulations are in place that controls the level of vibrations well below those
levels that might damage your home.

Your home is not damaged by repeated blasting over an extended period of time.
Vibrations from man-made forces can exceed blasting vibrations.

Vibrations from environmental forces can reach dangerously high levels.

Location and Volume Metric Sketch-up of Project

PROPOSED STANDARDS

Treasure Hill proposes limiting blasting to the hours of 10:00 a.m. to 4:00 p.m. (blasting hours),
Monday through Friday (excepting holidays) conforming to the following standards:

Blast vibration shall not exceed 0.5 inches/second peak particle velocity (ppv) (intensity
of vibration), measured at or adjacent to the residential structure nearest the blast.
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e Air-blast shall not exceed 0.007 psi (pounds per square inch) (linear, unweighted peak
air-overpressure, 127dB), measured at or adjacent to the residential structure nearest the
blast.

o Nearby residences will be offered a pre-blasting inspection free of charge to record the
condition of their structure prior and post blasting.

Structure Protection

e These limits protect all residential structures. Airblast shall not exceed 0.007 psi (linear,
unweighted peak air-overpressure, 127dB) and blast vibration shall not exceed 0.5 ppv,
measured at or adjacent to the nearest residential structure. This airblast limit is under
the maximum safe overpressure for residential structures recommended by the Bureau of
Mines Report of Investigations 8485 (1980), “Structure Response and Damage Produced
by Airblast From Surface Mining” and Surface Blast Design (1990) by Calvin J. Konya
and Edward J. Walter; Prentice Hall, Englewood Cliffs, New Jersey 07632. In addition,
the blast vibration limit is three times lower than the Federal standard.

Blasting Standards

e Park City has no blasting limits measured at the nearest structure.

e Numerous studies in the U.S., Canada, and Australia have demonstrated that ground
vibration of less than 2 inches/second ppv would result in a low probability of structural
damage to residential dwellings.

e The US Office of Surface Mining has established regulation for the control of ground
vibrations from blasting. The regulations allow a maximum ppv of 1.25 inches/second
from 0 to 300 feet from the blast site, 1.00 inches/second from 301 to 5000 feet from the
blast site, and 0.75 inches/second for 5001 feet and beyond from the blast site. The
reason the inches/second decrease with distance results from the frequency of the seismic
wave and energy released at a particular frequency.

TREASURE HILL BLASTING

Blasting at Treasure Hill Project will consist primarily of fracturing (breaking) the native rock
(Weber Formation and Park City Formation) to allow the excavation of the rock. The size of the
blasts can be varied to meet excavation requirements. The number of blast periods will average
less than two per day. Each blast will average 1.3 seconds in duration, for a daily maximum
average of 2.6 seconds of blasting per day.
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Background

Commercial explosives are the hardest working power tool of all. Over 5 billion pounds of
commercial explosives are used in the United States annually. Without explosives, our country
would come to a halt. Explosives are controlled to safely do the work precisely and accurately,
with incredible strength, in a small package. Explosives do their job quickly, economically, and
safely.

Storage

Explosives are stored until used; most explosives are delivered to site in bulk quantities using
tank trucks or in trucks that have explosive products in bags or boxes. Transfer of explosives is
carefully regulated by US Department of Transportation. Blasters store explosives in secure
magazines until ready for use. Detonators are stored separately form explosives. Storage is
regulated by Bureau of Alcohol, Tobacco and Firearms.

Improvements

Over the past 20 years there have been numerous scientific developments to improve explosives
and techniques for precision breakage and extraction of rock and soil. Explosive consequences
to the environment are negligible due to these improvements and State and Federal requirements.
Blast vibrations can be controlled to have less impact than a passing truck driving a local road.

Description of Blasting Operation

Geologists, civil engineers, surveyors and explosive engineers work together as a team to
determine the amount of explosive needed to do the job. The team determines location of each
hole, depth, and overall drill pattern. Distance of the active face, or property boundary, to the
bore hole, rock type and ground structure determines the amount and type of explosive used to
prevent fly rock from leaving the property and vibration and air-overpressure for causing
structural and property damage. Steps are taken to ensure air-blast (noise), vibration, and dust
does not create problems for neighbors. The blast is designed to provide consistent and
optimized energy distribution so that the rock is broken in segments of desired size and
fragments are easy to reach.

Before loading the bore hole, each hole is checked for location, depth and water content. Next,
primers are loaded into the hole and finely the explosive is loaded. Each hole has an initiator or
detonating coil to provide a delaying interval. The delaying sequence helps keep the vibration
within safe limits, controls movement, and ensures proper breakage of the rock. Each hole is
stemmed with crushed stone (helps reduce noise) and blasting mats are applied when necessary
to hold down fly rock. Water may be applied to dampen the ground to reduce dust. Monitoring
equipment is manned to ensure noise and vibrations from the explosion are within established
limits. Finally, the site is cleared, the blasting area is secured, an alarm is sounded to signal the
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blast, and the blaster yells “fire in the hole”. The blaster steps on the detonator that initiates the
blast. Today, most explosive companies use “shock tube” (a blast tube that transmits low energy
signal at 6.500 ft/sec). Shock tube uses a non electric igniter (NONEL) that can not be
accidentally set off by electrical energy and helps reduce surface noise.

Precision Blasting

The following is an example of precision blasting. Cornell University’s “dream” was to develop
an underground library to house $500 million worth of rare books and historic manuscripts. The
addition required it to be built 50 feet below the existing library and a historic quadrangle.
Though underground, the addition would be adjacent to buildings more than 100 years old and
still used daily for classes and research. Some 25 feet of bedrock would have to be removed.
Carefully controlled blasts were set off as close as two feet from existing structures. Because of
explosive engineer’s experience, training, and skill, nothing was damaged during this process.
The library treasures now have a new home above the deck greens and across the quadrangle,
which has remained unchanged for a hundred years.

Cornell University’s Dream

TYPICAL QUESTIONS A HOMEOWNER MIGHT ASK
To better understand the answers to the below questions, you need to know how blasting

professionals are able to measure, predict and control ground and air vibration levels. The
following three primary vibration factors (“intensity, frequency, and duration) are defined and
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explanations are provided on how these factors relate to ground and airwave vibrations.

e Intensity of ground vibration is the speed of a particle movement in the earth and
blasting professionals refer to the speed of ground vibration as particle velocity (pv) and
is measured in inches per second, and in airwaves, intensity is measured in units called
decibels.

e Frequency of vibration is the number of ground waves passing a particle of earth in a
one second time frame and is measured in cycles per second, and in airwaves, the number
of pressure waves per second passing a defined point is known as frequency.

e Duration is the length of time the particle of earth or airwave may vibrate and is
measured in seconds or fraction of seconds.

Blasters measure the intensity, frequency, and duration of blast vibration levels and airwave
intensity levels so that the speed of the particle movement is maintained at or below legal limits,
and can be thought of as “speed limits”. These measurements provide blasting experts with data
they need to keep vibration levels within the speed limit. Blasts are designed to protect
surrounding homes from the effects of both ground and airwave vibrations. The point is, the
control of ground vibrations and airwaves is a sophisticated process, accomplished by experts.
They combine science, technology, and experience to use explosives in such a manner that
vibrations and airwaves remain below regulator limits.

It is interesting to point out that not all blasts can be heard. This is because blasts are typically
low frequency events, which the human ear can not detect. A familiar example of a low
frequency event is a gust of wind, which a person can feel but may not be able to hear. The
intensity of the ground vibrations and airwaves that eventually reach surrounding homes or other
structures depend on a number of factors. These factors include the type of blasting being
conducted, such as quarrying or construction, and the distance between the blasting activity and
surrounding homes or structures. As a result, some blasts may be more noticeable to some home
owners than others. A professional explosive engineer will place a detection device know as a
seismograph at surrounding homes to measure these vibrations. A seismograph is a device that
measures both ground and air vibration levels. It is the primary tool used by blasting
professionals to evaluate the performance of these blasting activities. The data record by a
seismograph and interpretation by a blasting professional ensures that the vibrations being
generated are below the levels that may affect neighborhood homes.

Will Blasting Affect Your Home?

Your home is subject to vibrations form many potential sources. There are vibrations that occur
naturally and are part of the environment, those that are man made, and those resulting from
blasting. If a blast sequence is engineered properly, then vibrations from blasting will not harm
your home. Most of the energy from a blast that is created is used in breaking the rock. Almost
96% percent of the energy is absorbed inside of the blast area itself and only 4% to 5% of the
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energy travels away from the blast in the form of ground waves that travel through the earth or
airwaves that travel above the ground in all directions and diminish rapidly.

How Will | Respond to These Vibrations?

As the ground waves and airwaves (air-blast — overpressure waves) reach your home after a
detonation, they may cause your windows to rattle and your house to vibrate slightly. What you
feel or perceive immediately following a nearby denotation is depended on where you are when
the blast occurs. It is important where you are. Human bodies are very sensitive to vibrations.
People can feel vibrations in their home at a mere 2% of the levels normally allowed by law.
This human sensitivity to extremely low levels of vibrations is important to keep in mind as we
learn more about how we perceive blasting vibrations. When standing outside your home
vibrations are not as noticeable. This is because the ground is vibrating less, than let’s say, the
cups and saucers inside your home. Plus most of the airwaves traveling above the ground are
below our range of hearing. However, when standing inside your house, vibrations are typically
more noticeable to you, because some of the things around you might be vibrating or rattling.
Like a gust of wind, blast vibrations might cause the walls in your home to creek a little and
might cause dishes, nick knacks, or windows to rattle. Also effecting your perception of a
nearby blast is how much you are surprised by a detonation. If you are expecting a detonation
from a nearby blasting project, you will perceive it as being less of a concern than a blast you do
not anticipate. This is no different than how we perceive a clap of thunder during a summer
storm. If you see lightening, and expect a clap of thunder to occur shortly thereafter, it will not
seem as loud as a comparable clap of thunder when there is no warning.

How Is My House Affected By These Vibrations?

How vibrations waves may affect your home. Let’s begin by discussing your home and how it is
built. All building materials used to construct your home are flexible. Some materials are more
flexible than others. As a result, your whole house can flex from ground vibrations or airwaves.
The components of your house will not crack as they flex unless they are pushed too far, for
example, when tornadoes, hurricanes or earthquakes occur. Blasting regulations and the limits
they place on vibration levels are designed to ensure homeowners that nearby blasting projects
will not result in any damages to their home. The specific ground vibrations and airwaves limits
established by law often depend on the following factors: the type of structures being protected,
the distance of your home from the blasting project, and the nature of the vibrations when they
arrive at the structure.

To better understand the reasoning behind these legal limits, let’s use the example of the posted
speed limits along our nation’s highways. Cars are easier to control and are less affected by
higher speeds than are larger vehicles such as trucks. Consequently, different speed limits are
often posted for cars and trucks. Similarly, vibration limits may differ depending on whether
those limits are designed to protect a house or different type of structure, how far the structure is
from the blasting project and the nature of the vibrations when they reach the structure being

Page 7 of 10



protected, such as, the intensity, frequency, and the duration of the vibration wave. Even in
instances where an airwave level is considered high (over 133 decibels), the primary effect of the
detonation is to startle occupants of the house, not damage the structure. To help you better
understand high airwave levels let’s take a moment and consider these examples. When you hear
someone operating a power tool outside, the decibels typically reach 110. The sounds you hear
when watching a jet airplane taking off or landing at an airport can reach 120 decibels. It may
also be interesting to note that as startling and loud as thunder and fireworks can be, the high
decibels they generate almost never cause harm to nearby homes. In fact, for a structure to be
adversely affected, an airwave would have to exceed 140 decibels. Blasting regulations mandate
that blasters keep airwave decibels well below such levels.

Can Repeat Blasting Affect My House?

This question relates to the concept of structural fatigue. Cracking in houses due to fatigue may
occur when a building material is flexed repeatedly over 10’s of thousand of times at vibrations
levels below failure points. For most blasting projects, the total number of significant vibration
cycles a house is subjected to is less than a few thousands. This is nowhere near the repetitious
flexing that could cause damage to a home. In Treasure Hill’s case, it should be less than 100
events.

How Might Man-Made Forces Affect Your House?

Homes are continually exposed to a wide range of forces that are completely unrelated to
blasting projects. Now let’s review forces that are man made and learn about the impact they
have on structures such as your home. Man made activities both indoors and outdoors can cause
a house or a portion of it to vibrate. Indoor activities causing vibrations include walking across
floors, slamming doors, pounding nails, children playing actively, use of some power tools, day
speakers from a stereo and running up and down stairways. These activities can produce
localized motions in a structure that is equal to or greater than the vibrations caused by blasting.
Outdoor activities that cause a house to vibrate include airplanes flying low overhead, trains
rumbling down nearby train tracks, automobiles traveling on nearby roadways, construction
equipment operating in a neighborhood, large trucks moving over bumps in a road, fireworks
displays, heavy day sounds from stereos in passing cars, and trucks using their engines to slow
down. If positioned close enough to your house, these activities can produce ground vibrations
and airblast levels similar to those produced by near by blasting activities.

How Might Environmental Forces Affect Your House?

Environmental forces can also impose significant forces on your home. Unlike man made
activities, environmental forces can not be controlled or limited. They occur naturally.
Environmental forces include thunder storms, and earthquakes and even those that are many
many miles away, wind gust, temperature changes, and changes in humidity. Earthquakes and
thunderstorms cause a house to vibrate similar to the way blast vibrations affect structures, but
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sometimes can far exceed vibration levels from blasting. Changes in humidity or temperatures,
on the other hand, cause more subtle movements as the house expands and contracts. These
subtle movements can cause hairline cracks in plasterboard and masonry. In combinations, these
environmental factors exert a continual threat on structures 24 hours a day, each day of the year.
In fact, environmental forces can easily create strains in a structure that exceed those caused by
any blasting activity. To illustrate this point, just a 10 percent change in humidity (60% to 66%)
is capable of producing the same amount of strain on a house as ground vibrations. The
following chart compares typical blasting standards with vibrations caused by man made and
environmental activities.

Intensity Comparisons

Normal Blasting Standard

Inches/Second
o

l 4
- I
0
Human Trains Fireworks Pounding  Wind at 20
Perception Nails mph

Environmental Activities

Notice within the chart data, that humans can feel vibrations that are well below levels produced
by all of the other sources shown. Now it is important to keep in mind, that regardless of the
source of the vibrations or even the age and compositions of a structure, your house will not be
nearly as sensitive to vibrations as your body. There are also several non-vibratory
environmental forces that can not be felt or heard, but nevertheless can impose powerful forces
on housing. An excellent example of this is soil pressures on the foundation walls. It is a
naturally occurring force that can be aggravated by surface drainage problems, such as low spots
in your yard, blocked or missing gutters and down spouts. Other vibratory examples are soil
settlement, frequent watering of landscaped areas near foundations, and freeze thaw cycles that
can even crack concrete. These non-vibratory environmental forces have a significant impact on
houses.
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In summary, your home continuously experiences various types of forces throughout its life.
Most often, a combination of several of these forces is necessary to cause a crack to form within
a structure such as your home. In comparison, vibrations from nearby blasting projects that are
within recommend or legal limits are not likely to cause or contribute to any form of structural
problem.

CONCLUSIONS

Blasting projects can be conducted safely and without causing harm to your home. The best way
to safe guard your home is with well designed blasts that reduce vibrations potential. This
includes monitoring vibrations levels with the regular use of a seismograph and by strictly
enforcing all local and State blasting regulations. Any form of adverse affect to near by homes
from blasting activity is a very rear occurrence. Good communications with the neighbors living
near blasting operations is of up most importance to the Applicant who also strives to be a good
neighbor.

Important points covered:

(1) Blasting can produce vibrations.

(2) Blasting noise levels can be controlled.

(3) People feel vibrations at very low levels — that may cause apprehensions and lead to
concerns that such vibrations may cause damage to their home.

(4) Strict regulations are in place that controls the level of vibrations well below those
levels that might damage your home.

(5) Your home is not damaged by repeated blasting over an extend period of time.

(6) Vibration from man-made forces can exceed blasting vibrations.

(7) Vibrations from environmental forces can reach dangerously high levels.
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BLASING APPENDIX

Prepared by: Michael E. Sweeney, MS, Geologist and Mineral Economist
Reviewed by: Michael K. McCarter, PhD, P.E. Professor and Chairman of the Mining
Engineering Department, University of Utah

Human Response

Human response to blast vibration and airblast is difficult to quantify. Vibration and airblast
levels can be felt that are well below those required to produce any damage. Duration of the
event has an effect on human response as does the frequency. Events are of relatively short
duration, on the order of one or two seconds for millisecond-delayed blasts. Typically, the
longer the event and the higher the frequency, the more adverse effect there is on human
response. Factors such as frequency of occurrence, fright or the “startle factor”, level of activity
at the time of the event, health of the individual, time of day, the perceived importance of the
blasting operation and other political and economic considerations also have an effect on human
response.

Sound-level meters (seismograph) measure the actual pressure fluctuations caused by sound
waves (minute air pressure fluctuations caused by some type of vibration), with separate
measurements made for different sound frequency ranges. These measurements are reported in a
logarithmic decibel (dB) scale. Most sounds consist of a broad range of sound frequencies.
Because the human ear is not equally sensitive to all frequencies, several different frequency-
weighing schemes have been used to develop composite dB scales that approximate the way the
human ear responds to noise levels. The A-weighted dB scale (dBA) is the most widely used for
this purpose. Decibels used to describe airblast should not be confused with or compared
directly to dBA used to describe relatively steady-state noise. An airblast with a peak
overpressure of 130 dB can be described as being mildly unpleasant; however, exposure to jet
aircraft noise at a level of 130 dBA would be painful and deafening. The average individual
would probably experience the same response to a noise that measures 60 dB using an
unweighted sound meter as compared to 40 dBA using a weighted sound meter. The average
human response to airblast that may be anticipated when a person is at rest and situated in a quiet
surrounding is summarized below.

PPV Airblast
(In/sec) (dB)
Barely to distinctly perceptible 0.02-0.10 50-70
Distinctly to strongly perceptible 0.10-0.50 70-90
Strongly perceptible to mildly unpleasant 0.50 - 1.00 90 -120
Mildly to distinctly unpleasant 1.00 - 2.00 120 -140
Distinctly unpleasant to intolerable 2.00 - 10.00 140 - 170
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(Please note that the listing of both vibration and airblast in the above table is
done solely for the presentation of human response data and does not infer that
there is any direct relationship between vibration and airblast other than as it
applies to the human response factor. For example it is possible to have a 0.50
inches/second ppv with a corresponding 120 dB at one blast event and at another
blast event have a 0.50 inches/second ppv with a corresponding 70 dB.)

It is important to understand that the above responses are those of “average individuals.” There
will be individuals who will be at the extreme ends of the human response spectrum. At one end
are persons who receive some tangible benefit from the blasting operation and would probably
not be disturbed by vibration and airblast so long as it does not damage their property. At the
opposite end are those who are opposed to the blasting operation (for any number of reasons)
and who will say they are disturbed if they can barely detect any vibration or hear any airblast or,
in some cases, imagine they can detect vibrations or hear airblasts. Neither of these groups
should be considered “average” and their response factors should not be used in determining
limits or regulatory standards for vibration and airblast.

Additional information

For those interested in obtaining further information on the subjects of blast vibration, airblast,
and the monitoring of blast effects, a list of reference materials is attached as Exhibit 1.

Vibration, Airblast, Fly Rock, and Nitrates

There are four environmental effects of blasting, they are: vibration, airblast, fly rock and
nitrates.

Vibration

As the seismic waves travel outward from the blast, they excite the particles of rock and soil
through which they pass and cause them to oscillate. Spherical spreading and imperfect
coupling, among other factors, cause these seismic waves to dissipate quite rapidly with distance.
When blast vibration is recorded, it is the motion of these particles at a given point in the earth
that is measured. This motion is less than the thickness of a piece of 24 bond weight paper.

Blast vibrations are described using the following terms:
Displacement - This is the distance that the particles move, usually

only a few ten-thousandths to a few thousands of an
inch, the thickness of a standard piece of letter

paper.
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Particle Velocity - How fast the particles move (frequency). Since the
velocity is continually changing, the maximum, or
peak particle velocity (ppv), expressed in inches per
second.

Acceleration - The rate at which the particle velocity changes,
measured in inches/sec? or in G=s.

Frequency - The number of oscillations per second that a
particle makes when under the influence of seismic
waves, measured in Hertz (cycles per second).

Propagation Velocity - The speed at which a seismic wave travels away
from the blast, measured in feet per second. (Note
that propagation velocity is several orders of
magnitude faster than particle velocity.)

When blast vibration is recorded by a seismograph, three mutually perpendicular sensors record
particle velocities in longitudinal (radial), transverse and vertical axes. The peaks recorded on
each axis are the main items of interest. In addition, because the data is recorded against a time
base other data such as frequency, displacement, acceleration and true vector sum (or the
resultant) may be obtained.

Peak Particle Velocity (PPV) Levels

The effects that various levels of blast vibration have on structures and materials have been
documented by numerous researchers and organizations. To provide some idea of what a
particular ppv level represents, a listing of levels and associated effects is included in Exhibit 2.

The peak particle velocity of ground motion can be related to distance from the blast site and
explosive charge weight per delay, by the following formula: ppv = K(D/w*?)™ where D is
distance from the blast site, w is the explosive charge weight per delay, and K and n are site

specific constants.

The initial blast at Treasure Hill Project will be monitored using engineering seismographs to
establish site parameters (K, n). The resulting data will be used to design blasts not to exceed 0.5
ppvV at surrounding structures.

The expression D/w*? is also called the Scaled Distance. Increasing the Scaled Distance, by
either increasing the distance from the blast site to the nearest structure, or decreasing the
explosive charge weight per delay, is the most effective way to reduce ground vibrations from
blasting to a particular structure.
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Properly engineered structures such as dams, newer large buildings, bridges, pipelines, freeway
overpasses and massive concrete structures are capable of withstanding much higher levels of
vibration. Limits for these are best established following individual evaluation.

Factors other than vibration must be considered when blasting in close proximity to any
structure. For example, blasting within several feet of a structure is quite possible if certain
precautions are taken. Vibration usually ceases to be the controlling factor. Rock block
movement or blast-generated gasses penetrating the rock under the structure become the major
concerns.

Airblast

Airblast is an air-overpressure wave that results primarily from detonation cord, rock movement,
surface displacement and escaping gas and is best measured as overpressure in pounds per
square inch (psi) or in Pascal (metric); see Exhibit 3. Modern blast monitoring equipment
provides overpressure data in both psi and decibels (dB). Blasting operators will use NONEL
(non-electric) or electric initiation to reduce overpressure to a minimum.

A chart relating the two scales and providing some examples of what the levels involve is
included in Exhibit 3. When comparing airblast with other noise sources, one must bear in mind
that airblast is an impulse of very short duration and is not repeated continuously. For this
reason, airblast limits are usually established that are well above the limits set for continuous
noise sources. Also, due to the short duration, airblast makes a negligible contribution to
recorded average daily noise levels.

That part of the air-overpressure wave that is in the audible range (above 20 Hz) can be startling
in an otherwise quiet surrounding. The energy level, however, is usually very small and does not
normally contribute to actual damage. The lower frequency portion of the pressure wave, rather
than being heard, is felt as concussion. This concussion tends to excite structures and cause
windows and doors to rattle. Damage from this concussion at higher levels is possible, but the
major contribution is to human response, a subject covered later. If a nearby blast causes
windows to rattle, the average person cannot tell whether it was airblast or vibration that caused
it, although they will generally assume that it was vibration.

When recording airblast, the results should not be weighted as is custom in recording continuous
noise sources. Such weighting results in systems that do not properly record the lower
frequencies. Proper airblast recording is done with linear non-weighted measuring devices, such
as the airblast channel provided on modern blast monitoring seismographs. Treasure Hill will
contract with a blasting consulting company who will monitor all blasts and who will perform
pre-blasting inspection at nearest residences free of charge and subject to property owner’s
permission.
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Fly Rock & Noise

Containing the blast energy within the rock mass for milliseconds longer than normal will reduce
the fly rock, airblast, stemming ejection, dust, noise and oversized rock. There are products that
help to accomplish this task, such as VARI-STEM plugs. Also, blasting mats help reduce fly
rock and use of NONEL, electric initiation, and covering or stemming drill holes help reduce
noise.

Nitrates in Ground Water

Nitrates are a fertilizer and if introduced into surface waters in excessive amounts can cause
algae. The nitrates from blasting, if not properly taken care of, can be a contributing source of
nitrates in surface waters. Fertilizers, livestock manure, and atmospheric sources (from
industrial and automobile emissions) are among the top contributors to nitrate contamination of
surface and underground water supplies. Nitrate is more commonly found in the groundwater of
rural and agricultural regions, due to heavy fertilizer use in these areas. In Treasure Hill’s case
the blasting events do not pose a nitrate risk to the surface waters for two reasons: minimal
number of blasting events and, the area is very dry (no water springs).
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Exhibit 1

List of References:

(a)
(b)
(©)

(d)
(€)

(f)

(9)
(h)

(i)

)

(k)

0]
(m)

(n)

(0)

Bauer, A., & Calder, P.N. (1978), Open Pit and Blast Seminar, Kingston, Ontario, Canada.
Langefors, ULF, Kihlstrom, B., &Westerberg, H. (1948), Ground Vibrations in Blasting.

Oriard, L.L., (1970), Dynamic Effect on Rock Masses From Blasting Operations, Slope Stability
Seminar, Univ. of Nevada.

Canmet, Bauer, A., & Calder, P.N., (1977), Pit Slope Manual, Canmet Report 77-14.

Nicholls, H.R., Johnson, C.F. & Duvall, W.I., (1971) Blasting Vibrations and Their Effects on
Structures, Bureau of Mines Bulletin 656.

Edwards, A.T., & Northwood, T.D., (1960), Experimental Studies of the Effects of Blasting on
Structures. The Engineer, September 1960.

Blasters” Handbook, (1977), E. I. du Pont De Nemours & Co.

Northwood, T.D. Crawford, R., & Edwards, A.T., (1963), Blasting Vibrations and Building
Damage. The Engineer, May 1963.

Stagg, M.S., Siskind, D.E., Stevens, M.G., & Dowding, C.H., (1980), Effects of Repeated Blasting
on a Wood Frame House. Bureau of Mines R. I. 8896.

Tart, R.G., Oriard, L.L., & Plump, (1980), Blast Damage Criteria for Massive Concrete Structure.
ASCE National Meeting, Specialty Session on Minimizing Detrimental Construction Vibrations,
Portland, OR, April 1980.

Robertson, D.A., Gould, J.A., Straw, J.A., & Dayton, M.A., (1980), Survey of Blasting Effects on
Ground Water Supplies in Appalachia: Volumes | and Il. Bureau of Mines open field report 8(1) —
82.

Oriard, L.L., & Coulson, J.H., (1980), TVA Blast Vibration Criteria for Mass Concrete. ASCE.
Rose, R., Bowles, B. & Bender, W., (1991), Results of blasting in close Proximity to Water Wells
at the Sleeper Mine. Proceedings of the Seventeenth Conference on Explosives and Blasting

Technique. Society of Explosives Engineers.

Oriard, L.L., (1994), Vibration and Ground Rupture Criteria for Buried Pipelines. Proceedings of
the Twentieth Annual Conference on Explosives and Blasting Technique. S.S.E.

Siskind, D.E. & Stagg, M.S., (1993), Response of Pressurized Pipelines to Production-Size Mine

Blasting. Proceedings of the Ninth Annual Symposium on Explosives and Blasting Research.
Society of Explosives Engineers.
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Exhibit 1

List of Publications Pertinent to Blast Vibration and Airblast:

10.

11.

12.

Dowding, C.H. (1996), “Construction Vibrations”, Prentice-Hall, Inc., Englewood Cliffs, N. J.

Dowding, C.H. (1985), “Blast Vibration Monitoring and Control”, Prentice-Hall, Inc., Englewood
Cliffs, N. J.

Langefors, U., and Kihlstrom, B. (1976), “The Modern Technique of Rock Blasting”, John Wiley
& Sons, Inc., New York.

Medearis, K. (1976), “The Development of Rational Damage Criteria for Low-Rise Structures
Subjected to Blasting Vibrations”, Report to the National Crushed Stone Association,
Washington, D.C.

Nicholls, H.R., Johnson, C.F., and Duvall, W.I. (1971), “Blasting Vibrations and Their Effects on
Structures”, U.S. Bureau of Mines Bulletin 656.

Siskind, D.E., Stagg, M.S., Kopp, J.W., and Dowding, C.H. (1980), “Structure Response and
Damage Produced by Ground Vibration from Surface Mine Blasting”, U.S. Bureau of Mines
Report of Investigations 8507.

Siskind, D.E., Stachura, V.J., Stagg, M.S., and Kopp, J.W. (1980), “Structure Response and
Damage Produced by Airblast from Surface Mining”, U.S. Bureau of Mines Report of
Investigations 8485.

Snodgrass, J.J., and Siskind, D.E., (1974), “Vibrations from Underground Blasting”, U.S. Bureau
of Mines Report of Investigations 7937.

Stachura, V.J., Siskind, D.E. and Engler, A.J., (1981), “Airblast Instrumentation and
Measurement Techniques for Surface Mine Blasting”, U.S. Bureau of Mines Report of
Investigations 8508.

Stagg, M.F., Siskind, D.E., Stevens, M.G., and Dowding, C.H. (1984), “Effects of Repeated
Blasting on a Wood-Frame House”, U.S. Bureau of Mines Report of Investigations 8896.

Department of the Interior, Office of Surface Mining Reclamation and Enforcement, 30 CFR
parts 715, 816 and 817. (Although these regulations technically apply only to coal mining
operations, the limits applying to airblast and vibration have occasionally been adopted for other
mines and construction sites.)

In addition to the above, there are numerous case histories and papers on the subject of blast
vibration and airblast contained in the Proceedings of the Annual Conferences(s) of the
International Society of Explosives Engineers. Address: 29100 Aurora Rd., Cleveland, OH
44139. Phone: (216) 349-4004.
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Exhibit 2

PPV Application Effect Reference
7.0-8.0 Water Wells  No Adverse effect on well (n)
>7.0 Residence Major damage possible (e)
4.0-7.0 Residence Minor damage possible (e)
6.3 Residence Plaster & masonry walls crack (b)
5.44 Water Wells  No change in well performance ()
54 Plaster 50% probability of minor damage (h)
4.5 Plaster Minor cracking (1)
4.3 Residence Fine cracks in plaster (b)
>4.0 Residence Probable damage )
2.0-4.0 Residence Plaster cracking (cosmetic) (e)
2.0-4.0 Residence Caution range )
2.8-3.3 Plaster Threshold of damage (close-in) (h)
3.0 Plaster Threshold of cosmetic cracking (1)
1.2-3.0 Residence Equivalent daily environmental changes )
2.8 Residence No damage (b)
2.0 Residence Plaster can start to crack (d)
2.0 Plaster Safe level of vibration (h)
<20 Residence No damage (e)
<20 Residence No damage )
0.9 Residence Equivalent to nail driving ()]
0.5 Mercury Switch Trips switch (d)
0.5 Residence Equivalent to door slamming ()]
0.1-0.5 Residence Equivalent daily family activity )
0.3 Residence Equivalent to jumping ()
0.03 Residence Equivalent to walking on floor )
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Exhibit 3

AIRBLAST LEVELS

The following chart relates decibels and air overpressure in pounds per square inch and gives
some examples of the probable result of the levels indicated.

When comparing airblast with other noise sources, it is extremely important to understand that
airblast is an impulse of very short duration and is not repeated continuously. As a consequence,
limits on airblast are set considerably higher than limits placed upon continuous noise sources.

Overpressure
Level
Probable Results of
_ Impulsive Airblast
(dB) (psi)
180 -|-3.00 - structural damage possible
170  -|- .95 - many windows break
160 -[- .30
150 -|- .095 - poorly-mounted windows may break
140 - |[- .030
130 -|- .0095
120 - |- .0030 ) o
- more human complaints (OSM limit: 133 db)
110 - |- .00095
100 - (- .00030
90 - [- .000095
80 - [- .000030
70 - |- .0000095 - airblast becomes noticeable to sensitive individuals
60 - [- .0000030
50 - [- .00000095

psi
dB = 20log 2.9x107
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Exhibit 3
SOUND LEVEL LIMITS

Use Linear Scale Sound Level Meter to Measure Blast Overpressure

Linear C-peak or A-peak or
Peak C-fast A-fast
dB psi dB dB
Safe 128 0.007 120 95
Caution 128 0.007 120 95
to to to to
136 0.018 130 115
Limit 136 0.018 130 115
Recommended Not Recommended
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Project Engineering Consultants
February 24, 2006

Park City Planning Commission
Park City Municipal Corporation
PO Box 1480, 445 Marsac Avenue
Park City, Utah

RE: Treasure Hill — Response to Park City Planning Commission Questions
Dear Planning Commission;
PEC response to Planning Commission questions concerning Treasure Hill traffic are:

Planning Commission request #1 — The traffic study stated several things that need to make it
work such as widen the road, add sidewalks, provide snow storage area, etc. Someone will need
to show us we can do these things.

Response: There are some improvements that could improve peak hour traffic flow. These
improvements are confined to the Park Ave./Deer Valley Dr. intersection and Empire
Ave./Silver King Dr. intersection. Detailed response is discussed below. Other improvements
have been mentioned but do not need to be added; however the road right-of-ways can
accommodate these improvements if the City determines this is necessary.

From my understanding the Applicant is responsible for upgrading the pavement, road base, and
repairs to curbs and gutters along Empire Ave. and Lowell Ave. from Manor Way. For the
traffic to function efficiently snow removal needs to be improved as well as parking enforcement
— these are a City function and, | believe, City Staff can best address snow removal and parking
enforcement. These items and others will be discussed in greater detail in response to the
specific guestion.

Planning Commission request # 2- We would like to see a scaled aerial photo showing the area
with all the improvements talked about in the traffic study.

Response: Our detailed responses below will answer this question. In general a scaled aerial
photo has been used to assist in describing potential improvements.

Planning Commission request # 3- Show the turning radius for the biggest truck that will be
allowed on the street at each intersection.

Response: The attached Figures 1 through 5 demonstrate that the expected trucks during
construction and after will have the ability to make the necessary turning movements.

Project Engineering Consultants
Transportation « Traffic « Roadway ¢ Structural « Geotechnical « Environmental « Water & Sewer ¢ GIS
8819 South Redwood Rd, Suite C ~ West Jordan, Utah 84088  (801) 495-4240 Fax (801) 495-4244
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Planning Commission request # 4- Show how traffic will be handled at the Resort Center and if
we need any easements and will they grant them to the City? (Response provided by Jenni Smith
PCMR)

Response: PCMR’s parking manager will coordinate closely with the Treasure Hill on-site
traffic control manager. PCMR has requested that no deliveries occur during the hours of 8:30
a.m. and 10:30 a.m. and also no deliveries after 3:00 p.m. during the ski season, with further
restrictions during the holidays and city-wide special events. More flexibility during the
shoulder and summer seasons is possible. PCMR will work with the City and the potential
developer of the Main Lot to grant easements that may be necessary to increase the turning
radius capability on the Manor/Empire corner and the Manor/Lowell corner.

Planning Commission request # 5- Show if there is enough land in the right-of-way by Cole’s
and Jan’s to widen the road. Since this road falls under UDOT can we change the roads?

Response: In response to this question it is important to note that the Park Ave/Deer Valley Dr.
intersection functions adequately to service the traffic outside peak hours of the ski season and
seasonal events. This is also the case for the Empire Ave./Silver King Dr. intersection. As
displayed in Figure 6 the land is available, but Right-of-Way would need to be purchased to
make the necessary improvements.

Figures 7 and 8 are two alternatives for improving the traffic condition at the Empire Ave./Silver
King Dr. intersection. Figure 7 is a roundabout alternative while Figure 8 is a traffic signal.
Park City currently does not maintain any traffic signals and therefore both alternatives were

presented.

Planning Commission request # 6- Show how and where we would put walking traffic.

Response: The pedestrians could be accommodated on sidewalks. Appropriate street crossings
would need to be provided as part of a new signal or roundabout. On Empire Ave. and Lowell
Ave. pedestrian traffic could be accommodated and will be discussed in response to question # 7.

Planning Commission request # 7- If we widen Lowell and Empire what will this do to existing
off street parking?

Response: Figures 9 through 13 present various alternatives for Lowell and Empire.
Depending on which alternative is being looked at, existing parking can either be maintained,
increased or decreased. Attached are aerial photos. Lowell/Empire Alternate 1 (Figure 9 and
11): Reduce travel lane widths and add sidewalk on one side of roadway. Lowell/Empire
Alternate 2 (Figure 9 and 12): Widen road to add one parking lane. Lowell/Empire Alternate 3
(Figure 9 and 13): Widen road to add one parking lane as well as a sidewalk.

While these alternatives are presented it is my understanding the Applicant is responsible for
upgrading the pavement, road base, and repairs to curbs and gutters along Empire Ave. and
Lowell Ave. from Manor Way (Figure 9 and 10).

Project Engineering Consultants
Transportation ¢ Traffic « Roadway ¢ Structural « Geotechnical « Environmental « Water & Sewer « GIS
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Project Engineering Consultants Page 3 of 4

Planning Commission request # 8- The study says that the City will need to step up snow
removal and parking enforcement, can the City make this commitment?

Response: These are a City function and, | believe, City Staff are the best individuals to respond
to these issues.

Planning Commission request # 9- The human impact part of the traffic issues has really not
been talked about. We would like to know how we are impacting the traffic compared to what is
on the streets today.

Response: This issue has been discussed and addressed at the Planning Commission Meetings
of: January 12, 2005, January 26, 2005, September 14, 2005 and December 14, 2005.

The table below shows traffic count at various intersections at peak periods. The important point
to note is that Treasure Hill traffic (during and after construction) will not degrade the level of
service of Lowell Ave. or Empire Ave. or at any of the intersections listed in the table.

Roadway Summary
Project Existing Percent Average
Generated (Counted Increase Percent
February Increase
19th)
Intersection *AM | *PM | *AM | *PM *AM *PM
Park Ave. / Deer Valley 87 122 | 2302 | 3503 | 3.78 3.48 3.63
Deer Valley Dr. / Silver King Dr. | 113 | 156 | 314 | 438 | 35.99 | 35.62 35.80
Empire Ave. / Shadow Ridge 120 | 149 | 188 | 303 | 63.83 | 49.17 56.50
Empire Ave. / Manor Way 117 | 145 | 120 | 190 | 97.50 | 76.32 86.91**
Lowell Ave. / Shadow Ridge 17 19 82 101 | 20.73 | 18.81 19.77
Lowell Ave. / Manor Way 85 101 | 74 139 | 114.86 | 72.66 93.76**

*Note: AM and PM refer to one peak hour of travel at the intersection between 7 AM and 9 AM or
4 PM and 6 PM.

**During these peak times the total traffic (including Treasure Hill’s traffic) will utilize only
10% to 12% of traffic capacity along Lowell and Empire, therefore the intersections still
maintain a Level of Service of A (the best condition possible).

Planning Commission request #10- If we are talking about a 10 year build out, what will the
traffic be during this period? Will this add 3, 4, or more times the traffic to the streets?

Project Engineering Consultants
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Response: The build out period should be less than 5 years as reported by the Applicant. The
amount of traffic as a percentage of total traffic capacity on Lowell and Empire should not
exceed 15% to 18%. The total Project traffic in the various traffic studies used peak maximum
number of trips in and out of the Project. Actual annual traffic numbers should be less because
estimates used are very conservative. Adgain, the important point to note is that Treasure Hill
traffic will not degrade the level of service of Lowell or Empire or at any of the above
intersections.

Respectfully,
Project Engineering Consultants

Gary Horton, PE
Transportation Manager

cc: Eric DeHaan and Pat Putt — Park City Municipal Corporation
Pat Sweeney, Mike Sweeney and Ed Sweeney

Fileu:\2005\UT 5004 Treasure Hill Phase 4\Response to Commissioner's Questions.doc
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Planning Commission Meeting
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Treasure Hill Conditional Use Permit - Construction Mitigation

Due to a conflict of interest, Commissioner Zimney recused herself from this item.

Planner Kirsten Whetstone remarked that the objective this evening was to allow the
applicants the opportunity to address the Planning Commission and the public on the
construction mitigation plan and to respond to questions that were raised when this plan
was presented at the January 11 meeting.

Planner Whetstone reviewed the list of vantage points outlined in the Staff report, noting
that these vantage points were discussed at the work session on January 25. These
vantage points will be used for the visual analysis, the modeling, and the volumetric
studies. Planner Whetstone anticipated that this information would be presented to the
Planning Commission at the end of March or early April, after the applicants have had
the opportunity to revise their drawings based on Planning Commission input. Planner
Whetstone reported that on January 25, Commissioner Wintzer provided the Staff with a
list of traffic questions and the Staff and the applicants are working towards answering
those questions. In addition, the applicant’'s traffic engineer is preparing additional
information that will be presented to the Planning Commission on March 1st. Planner
Whetstone remarked that this item will be re-noticed and re-posted in an effort to notify
any property owners new to the area. She commented on input she received about
notifying everyone on Empire and Lowell, in addition to the requirement to notify
property owners within 300 feet.

Chair Barth read a list of 10 items submitted by Commissioner Wintzer regarding the
traffic study. 1) Commissioner Wintzer requested that someone show him that the
recommendations contained in the traffic study could physically work. 2) He requested
a scaled aerial photo showing the area with all the improvements recommended in the
traffic study, starting at Park Avenue going up to the project. 3) He wanted to see the
turning radius for the largest truck that would be allowed on the street at each
intersection. 4) He requested that the applicant show how traffic will be handled at the
Resort Center and whether any easements will be granted to the City. 5) He wanted to
make sure there is enough land in the right-of-way by Cole’s and Jan’s to widen the
road and whether UDOT would allow them to change the road. 6) He wanted to know
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how and where they would put walking traffic. 7) He wanted to know what widening
Lowell and Empire would do to the existing off street parking. 8) He wanted to know if
the City could make the commitment suggested in the traffic study for stepping up snow
removal and parking enforcement. 9) He wanted to know how this project will impact
the traffic compared to what exists today and to what degree the traffic will be
increased. 10) He wanted to know how much additional traffic would be added to the
streets during the 10 year build out period.

Pat Sweeney, the applicant, referred to the list of vantage points contained in the Staff
report. He understood the Planning Commission had wanted to use the top of 6™ Street
as a vantage point as if they had built the stairs. He was willing to do 5" Street but he
felt the view of the project would be obstructed by the Meadows home. Chair Barth
understood Mr. Sweeney’s point and requested that he do both vantage points.

Mr. Sweeney remarked that the scope this evening would be limited to construction
mitigation and a presentation by Big D Construction. He noted that Jenny Smith with
Park City Mountain Resort would talk about coordination with the Resort in terms of
deliveries. Mr. Sweeney stated that their basic plan is to provide written answers to the
comments and concerns raised by the public and the Planning Commission at the
January meetings and to have this ready prior to the March meeting. In addition, Gary
Horton, of PEC will answer Commissioner Wintzer's questions about the possibility of
future improvements to the road system.

Jim Allison, representing Big D Construction, commented on one-way construction
traffic. All deliveries to the project will go up Lowell and down Empire to help mitigate
the risk of accidents and minimize the impacts on the surrounding neighborhood. This
traffic pattern will also include the shuttles for construction personnel. Mr. Allison stated
that there will be visible safety signage around the site so everyone will be aware of the
pedestrian areas and where traffic comes into the site. He noted that fencing will be
placed around the site to keep the construction separate from the public areas. There
will be additional fencing along the frontage of the site to block views of the
construction. Mr. Allison stated that a full-time traffic manager will be on-site at the
entry way to monitor the safety of the pedestrians.
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Chair Barth wanted to know what type of enforcement is planned to ensure that people
follow the suggested plan. Chris Grzybowski replied that Big D Construction will know
what is being delivered to the project so they will be able to control it. A road map will
be included in the packet issued to vendors. Every delivery to this project will run on a
specific delivery schedule and nothing will come to the site unless the delivery has been
approved. This plan will also be coordinated with the Park City Mountain Resort
activities. Jenny Smith, representing Park City Mountain Resort, explained that they are
willing to coordinate with the Resort’s parking manager and Big D Construction’s site
traffic control manager on a daily basis if necessary. They will coordinate delivery
adjustments for time of year, time of day, weather, and special events. During
Christmas through March, they have asked that no deliveries be made from 8:30 a.m. to
10:30 a.m. and no deliveries after 3:00 p.m. More flexibility will be allowed during the
shoulder season and during the summer.

Mr. Allison presented a slide showing how the construction traffic will flow. He indicated
how construction traffic will be moved off the road as soon as possible to avoid stopping
on Lowell Avenue. The trucks are moved completely off the road and out of the way.
A parking area offsite will be designated for employees and they will be shuttled to the
site.

Commissioner Wintzer assumed that the parking area would be outside of the City. He
was told that employee parking has been staged at Kimball Junction in the past but
parking for this project has not yet been determined. Mr. Allison estimated the
proposed materials for the site and added the number of truckloads which averaged 10
vehicles per hour. They plan on using a regular 5 day work week from 7:00 a.m. to 3:30
p.m. during the summer and 7:30 a.m. to 4:00 p.m. during the winter. Mr. Allison
remarked that deliveries can be flexible with the exception of concrete pours which have
to be delivered at certain times. Those would be limited to large deck pours which need
to be early morning pours. He understood that the noise ordinance allows work to begin
at 7:00 a.m. Mr. Allison stated that major deliveries will also require street flagging on
Park Avenue to the stop light. He indicated the areas where they would stage flag men
if special deliveries were being made, such as extra long or extra wide loads.
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Corey Moore, with Big D Construction, reviewed an overlay showing the turning radius
of a 70 foot semi-truck from Park Avenue to Empire Avenue, as well as both turns from
Empire onto Manor and from Manor onto Lowell. The traffic engineer believes these
turning radius are adequate and he will address this issue at the March 1 meeting. Mr.
Moore remarked that Big D is proposing to do some major things that most construction
sites do not offer in the way of traffic control. One is to eliminate construction traffic
altogether by keeping all excavation material on-site. This should save 150 trucks per
day. Mr. Grzybowski stated that this site is totally self-contained. They will schedule
the haul-in of all major equipment, dump trucks, and conveying equipment and those
trucks will stay on-site until the site has been completely excavated. He felt it was
important to note that the Sweeney’s have a soils mitigation plan.

Mr. Grzybowski noted that two employee shuttle buses will run in continuous cycles in
the morning from 6:30-8:30 a.m. and 3-5 p.m. in the afternoon. This is a general time
frame that can be adjusted based on the season. Mr. Grzybowski remarked that using
shuttles will significantly reduce traffic impacts.

Mr. Grzybowski provided an overview of codes and policies, including noise levels. He
noted that they will offer a monthly newsletter outlining constructions plans for the
upcoming month, they will publish an access plan so people in the neighborhood will
know how things will be going in and out of the site, and they will update their website
daily to inform people of what is happening and let them know of any schedule changes,
etc. Mr. Grzybowski commented on a communication tree which is a methodology for
communicating with the neighbors, the City, and other stake holders around the project.
Mr. Moore noted that previous meeting minutes mentioned a 10 years project duration,
however they have accelerated this project and the actual duration is four to five years,
with an orderly construction sequence. He explained how they intend to set up the
construction site so it will be buffered and less intrusive to the neighborhood. Mr.
Grzybowski presented a slide showing a truck wash for trucks leaving the site to keep
construction debris from spilling onto the road. The site will be watered several times
daily to mitigate excessive dust through the neighborhood.

Commissioner Wintzer recalled that the traffic mitigation plan talked about widening
Lowell and Empire. He wanted to know how this would work with their plan for
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construction traffic since they would be tearing up the road they propose to use as an
entrance. Mr. Sweeney was not prepared to respond and offered to find answers to
this question. He stated that for a significant amount of time they would only be doing
site excavation and moving dirt and material on-site and this could be a good time to re-
build the roads. Mr. Sweeney noted that Ron Ivie and Eric DeHaan may have another
perspective which would trump any other ideas. Mr. Moore pointed out that there is at
least a year of design time left on this project which would allow lead time for planning
and executing the road work. Commissioner Wintzer was unsure if the road could take
five years of construction traffic in its present condition and he wanted to make sure this
issue is addressed.

RESPONSE: The Applicant will coordinate with and follow the lead of the City Engineer
with respect to road improvements and timing.

Commissioner Wintzer asked if they were willing to commit to working hours and a
working schedule. Mr. Grzybowski replied that Big D Construction has worked in
residential neighbors where they have had to commit to a working schedule. With the
exception of some necessary unique pours that may require a special permit, he was
comfortable committing to a work schedule.

Commissioner Wintzer asked if it is possible to leave excavated material on-site during
the spring and fall when the ground is muddy. Mr. Grzybowski felt there would be some
limitations and the engineers will help them determine the right approach based on
conditions and what can and cannot be done with certain soils. Commissioner Wintzer
asked if the materials would have to be removed from the site. Mr. Grzybowski
reiterated that nothing would be taken offsite. Planner Whetstone explained that a
study has been done on some of the mining adits and that study will be discussed with
the applicants, an environmental specialist, and Ron Ivie. There are some mines and
they need to find out whether that material can be capped on site or if it needs to be
removed. She clarified that the City and the applicant may need to allow for flexibility if
it becomes necessary to remove some material from the site. Planner Whetstone
suggested that the Planning Commission highlight any points offered in the construction
mitigation plan that they would like to see occur regardless of what construction
company would do this project.
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RESPONSE: The Applicant will meet all federal, state, and local standards with respect
to mine waste mitigation. To the extent allowable by law, all material will remain on-site.
There is an estimated 3,340 cubic yards of material some of which contains elevated
levels of metals. This material was removed from the mines and dumped because it did

not contain ore that was worth milling. No milling took place on-site. If necessary, any

such mineralized material will be removed from the site in trucks importing material, for
example gravel, thus not creating additional truck trips.

Commissioner Wintzer believed they would need to extend the hauling delivery dates to
include Christmas, President’s Birthday, and other peak days. He assumed they would
be required to have hydrants and other fire protection measures in place before
beginning construction.

RESPONSE: The intent of the Applicant is to avoid all major holiday peaks.

Chair Barth opened the public hearing.

Brian Van Hecke stated that the roads are not safe now and he did not understand how
they could be safe for the future. He wondered why an alternate road above Lowell
Avenue has not been considered as an option. Mr. Van Hecke was particularly
concerned about Empire Avenue and he could not understand how construction traffic
would get through when cars and pedestrians are also moving up and down the road.
Mr. Van Hecke wanted to see the graphic display drawn to scale with the Old Town
buildings and from different vantage points. He encouraged each Commissioner to visit
the area after a snow fall to appreciate what the local people are facing. Mr. Van Hecke
understood that when a house is being built the neighbors are notified via mail and he
wondered why this is not being done with for this project since it affects all of Old Town.

RESPONSE: Treasure Hill is not responsible for existing traffic. Treasure Hill will
cooperate with the City and neighbors to improve upon the existing traffic situation.
Treasure Hill will provide hard improvements, impact fees, and additional tax base.
Treasure Hill traffic will not diminish the current level of service according to two
independent experts. A number of access alternatives were considered in the master
plan process. It was determined that Lowell-Empire would be the access to the main
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element of the hillside portion of the Sweeney Master Plan. The City has provided the
notice required by code and, in addition, Treasure Hill is providing a website. A revised
graphic presentation is being prepared.

Chair Barth noted that a courtesy notice is mailed to people within 300 feet of the
project per the Land Management Code. He felt this was a good question and he did
not disagree. Planner Whetstone noted that there are other methods of noticing which
include posting the property, radio announcements, posting agendas around town, and
the newspaper.

Mr. Van Hecke believed that most residents were unaware that this meeting was taking
place because they do not read the newspapers or listen to the radio. People always
read their mail and he believed this was the best way to notify the public. RESPONSE:
There are statutory requirements set forth in the City Code related to notification. If the
City follows those requirements notice is sufficient. Mr. Van Hecke is not an expert on

what people read or not read or what people do and don't listen to.

Mike Allred asked to see the slide showing delivery traffic circulation. He keeps bringing
up the issue that no plan will be more safe than its weakest point but that issue has not
yet been addressed. He explained why he did not believe the proposed traffic
circulation would work and pointed out the weakest link in their delivery schedule plan.
Mr. Allred remarked that until PCMR opens Lowell Avenue for the use of this project,
this situation will not be remedied. He believed that the applicants should plan their
construction deliveries with the understanding that there has to be two-way traffic at a
certain point. If they cannot figure it out they will not be able to make deliveries
successfully. Mr. Allred noted that one of Commissioner Wintzer’s ten questions related
to the impacts of this development on the human resources of this neighborhood. He
felt the presentation this evening demonstrated his previous comment that Big D
Construction is a good general contractor but not a good neighbor. They are saying
that for four to five years ten trucks an hour or 80 trucks a day will be going up and
down Lowell and Empire, along with 20 additional trips for shuttles. The excavation will
take 518 days which means the neighbors will be listening to excavation equipment for
at least that long. Mr. Allred remarked that the key component of a conditional use
permit is that the project is compatible with the surrounding area and he believes the
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presentation this evening shows that this project is not compatible in any way. The
traffic that the neighbors are being asked to deal with is very significant and the streets
are incapable of handling the current traffic. Mr. Allred asked the Planning Commission
to consider this as they continue on with the project.

RESPONSE: A one-way construction traffic pattern is proposed and has been shown
as part of a number of presentations, copies of which are found on the website:
www.treasurehillpc.com. Where the construction traffic becomes two-way at Manor and
Empire human traffic control will be used. There will be an estimated peak of ten trucks
per_hour not necessarily 80 trucks a day. The excavation Mr. Allred refers to is a
hypothetical used to demonstrate the impact if we were to export the material off-site.
Since we are keeping the material on-site, we anticipate a much shorter excavation
period and accordingly much less impact. PCMR has not closed the portion of Lowell
Avenue in front of the Resort Center to construction traffic, however PCMR does feel it
is important to retain the one-way use of the this section of road. PCMR will work with
the developers on accessing Lowell Avenue via Empire to Silver King, traveling south
(uphill) along Lowell to the project during the shoulder and summer seasons. PCMR
feels this route would be difficult if not impossible during the busy period of the ski
season because of the extremely heavy pedestrian use along the route as well as the
increased bus traffic. Please be aware that at some point over the next several years
the First Time and Silver King lots will be under development and further discussion
regarding traffic mitigation will need to occur depending on the timing of construction
activities. Treasure Hill's on-site traffic manager will be responsible for any impacts that
may arise from use of this Empire/Silver King/Lowell route. The PCMR parking
manager will assist as needed. From November 15" through April 15" PCMR requests
that construction traffic use the Empire/Manor/Lowell avenue route.

Peter Barnes asked if on-site concrete batching has been considered to reduce the
number of concrete deliveries. Mr. Barnes felt they needed to address the issue of
blasting. Blasting can be done safely but it is noisy and the noise will impact the
neighborhood. He suggested that blasting be addressed in the construction mitigation
plan. Mr. Barnes favored the truck washing. He remarked that road construction and
lowering the road to five feet will be the bigger impact to the neighborhood. He referred
to the applicant's comment that the project was modified based on the assumption that
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Lowell Avenue would be lowered by 5 feet and he wondered if that has already been
decided. He referred to a drawing at the last meeting which showed a reduction in
height. He noticed an 8'4" floor to floor height on one of the interior levels of the multi-
story parking structure and assumed that was an error since you cannot build a multi-
story with an 8 foot floor to floor height. He referred to Building 4B, Level 45, noting that
if you read across that level it reads different heights from one side of the building to the
other. He was looking forward to the next set of drawings in hopes that it would clear up
the confusion. RESPONSE: On-site batching is not practical and would increase the
environmental impacts on the neighborhood. Please see attached letter from Norm
Anderson Manager of Jack B. Parson Companies. Blasting itself does not have to be
noisy. There is drilling noise involved but this is comparable to conventional ripping.
Ultimately, if needed, blasting will shorten the excavation process and therefore lessen
the impact. Please see attached blasting analyses report.

Gary Knudsen, a resident at the corner of Manor Way and Empire, stated that on
Saturday, around 10:00 a.m., cars are parked on both sides of the street and after a
storm, you are lucky to move one-way traffic through there. There are no parking signs
and parking is wide open. Mr. Knudsen understood that development is planned for the
lower parking lot and he was unsure what will happen with parking if that occurs. Mr.
Knudsen encouraged the Commissioners to drive through that area on Saturday so they
can see how parked cars overflow on to the streets. He has expressed his concerns at
several meetings and he has not seen any improvement in the traffic pattern. Mr.
Knudsen was not against development but he believes they need to come up with an
alternate plan for traffic. RESPONSE: Mr. Knudsen’s concern is _an_enforcement
issue. Any road without appropriate enforcement of parking restrictions would fail.

Annie Lewis Garda, a resident at 923 Lowell Avenue, noted that one slide presented
showed the fencing going across Creole One and the access to it. She recalled that
when she spoke with Mr. Sweeney several years ago he felt that the run would be
placed in a different location. She wondered if that had changed.

Mr. Sweeney replied that it is important for the lift to run every season and that factor is
built into their understanding with the ski area. He noted that other people who depend
on that lift have also helped make it possible. Mr. Sweeney did not anticipate closing



Planning Commission Meeting
Minutes of February 8, 2006
Page 10

any of the runs coming down Creole for more than one year. He used the two houses
built on Upper Norfolk as an example of not having to close the trail. The houses on 5™
Street are another example where the construction is on-going and the ski run goes
right through it. Their objective is to maintain the current ski runs or alternative ski runs
so the system works reasonably well.

Ms. Garda remarked that this is the first time she has heard the four to five year project
time. She recalled that the applicant had requested that the architectural portion of the
larger buildings not be defined right now because they do know who is going to build it.
She wondered if this meant they would not begin the project until someone is lined up
and they know the project can be completed in four to five years. In anticipation of the
next meeting, Ms. Garda requested that a traffic count be done at Crescent Tram and
Empire. Currently, the traffic study recommends that there be no right turns on to
Crescent Tram or on to Empire coming down from Lowell and no left turns off of
Crescent Tram. She could understand that recommendation but she did not think any
consideration has been given to the fact that all of those cars will be going down Empire
which will increase the traffic in that area. She noted that the residents do not have mail
delivery which requires all of them to make one round trip per day to the Post Office.
Ms. Garda stated that another recommendation is that Empire and Lowell become first
priority snow removal streets. She reported that the residents received a brochure in
the fall which indicated that they are already a first priority snow removal street. She
was curious to know what difference this would be from the current situation and for any
future situations. Ms. Garda commented on the issue of notification and felt it was
reasonable to notify all the residents on Empire Avenue about meetings that deal with
widening those streets. RESPONSE: A traffic count was performed at Crescent and
Empire on February 19th, 2005 and summarized in a letter dated April 6, 2005 to the
Park City Engineer. Ultimately, it will be up to the City Engineer through the appropriate
process to determine the necessary restrictions with respect to Crescent. Treasure Hill
is_doing everything possible to limit its contribution to traffic on Crescent, most
importantly on-site amenities and the cabriolet connection to Main Street and the City

bus system.

Chair Barth agreed and asked Planner Whetstone if this could be done. Planner
Whetstone stated that she has had numerous discussions with the City Engineer and
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changes to Empire and Lowell or many other City streets has a separate process which
includes neighborhood workshops and public meetings. Planner Whetstone clarified
that the City does not anticipate widening Empire and Lowell for this project. If there
were to be specific changes to those streets the City would follow the proper process.
Chair Barth offered to talk with the Legal Department regarding noticing.

Ms. Garda was confused because the spread sheet previously presented had specific
cross sections showing how much is needed for pedestrians, for snow, and for the
street. Now they are saying that the streets will not be made wider and she was unsure
how they could reconcile those two things. If the plan that comes back on March 1 does
not have a plan for pedestrian safety on Empire it will be a failure.

RESPONSE: There will be opportunities to widen Lowell. Whether or not this is the
best thing for the community is a decision that will not be made in this CUP process but
rather by the City through the appropriate process.

Gary Knudsen stated that when people cannot find parking on the lower parking lot they
will park by the Town Lift. He was unsure how they could control that situation and felt
this needed to be considered. RESPONSE: The necessary parking restrictions are in
place and are enforced; in addition there is covered parking (Town Lift Plaza) that can
accommodate 100 plus vehicles.

Jeff Love, a resident on Woodside, referred to Commissioner Wintzer's comment about
restricting work hours on the project. He wondered if restricting the hours would cause
the project to extend beyond four or five years. Mr. Love noted that the City has set
guidelines for times and days when work can begin and end and he felt it was
inappropriate to restrict this project beyond what the City has established as a guideline.
RESPONSE: We agree.

Chair Barth continued the public hearing.

Director Putt asked the applicant about a time frame for when the materials will be
available for the Staff to review prior to scheduling this on an agenda. Mr. Sweeney
remarked that their plan is to take public comments and Commissioners comments from
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the minutes of this meeting and address each one in writing. He believed they could
have a comprehensive written document well in advance of the March 1 meeting for the
Staff and Planning Commission to review. Any additional questions or comments can
be addressed at the next meeting. Director Putt suggested that they schedule a public
hearing on March 1, assuming that the information can be coordinated between Staff
and the applicant in a timely submittal. He remarked that the applicants have done a
good job in outlining the frame work of where they are going with construction mitigation
and he believes the Staff owes the public their response to that plan. If they can work
with the applicant on a reasonable time frame, he recommended that they continue to
March |. Director Putt requested clear direction on what the Planning Commission
would like to discuss at the next meeting so they can work with the applicants on
specific items. Chair Barth felt that the questions raised during the public hearing were
well thought out and he would like responses to those questions and the questions
submitted by Commission Wintzer.

Commissioner Wintzer noted that the conclusions of the traffic study are based on the
fact that the road will be widened. If the road is not widened he was unsure if the traffic
study would work. RESPONSE: Commissioner Wintzer is misinformed; the conclusions
of the traffic studies where base on existing road widths. He requested that the City
Engineer address what the City plans to do regarding this matter. Mr. Sweeney stated
that the work will be done by PEC Engineering Consultants and they will present some
of the possibilities at the next meeting. Planner Whetstone requested that the traffic
engineers present their material well in advance of the March 1 meeting so Eric DeHaan
can review it and plan to attend the meeting to make comment and answer questions.

Director Putt summarized that the public hearing will be continued to March 1, at which
time they will address the questions submitted by Commissioner Wintzer and questions
raised by the public this evening. The minutes will be given to Mr. Sweeney in a timely
manner and specific questions contained in the minutes will be used as their points of
discussion. The applicants will continue to work on some of the exhibits that show the
most recent and refined site plan and the massing for review and discussion at a
subsequent meeting.
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Chair Barth worried about a heavy agenda on March 1 and whether applicants would be
given proper time considerations for their projects. Director Putt remarked that there
are a number of items that were rolled over from the February 22 meeting; however
most of the applications should not be time consuming. He offered to organize the
agenda so those applicants can be heard first.

Planner Whetstone offered to provide additional input from other City Departments to
address some of the questions raised this evening. Commissioner Wintzer remarked
that snow removal is a huge issue that needs to be addressed.

Commissioner Sletten stated that he has had an office at the Park City Mountain Resort
since 1992 and has driven those streets in everything from Suburus to Suburbans. He
remarked that the issues articulated by the public this evening are real concerns and he
has personally experienced some of the problems mentioned. Commissioner Sletten
stated that traffic issues related to the existing parking and the existing pedestrian
access for the residents are extraordinary and mitigation for the on-street parking that
exists needs to be addressed for all weather conditions, not just snow. This is a major
issue and he was unsure how it could be mitigated.

MOTION: Commissioner Wintzer moved to CONTINUE this item to March 1, 2006.
Commissioner Sletten seconded the motion.

VOTE: The motion passed unanimously.
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