7 ] Staff Report for Administrative Approval
} & / ; Hillside Review - Notice of Conditional Approval

Weber County Planning Division

Application Information ey : : S nmaE T R e
Application Request: Consideration and action on a request to approve a Hillside Review for the Anderson
residence located on Lot 2-R in The Reserve at Crimson Ridge Cluster Subdivision Phase 1.
Applicant: James & Andrea Anderson
Authorized Representative: Joe Sandler
File Number: HSR 2016-18
Property Information
Approximate Address: 1013 N Valley View Drive Eden
Project Area: 1.45 acres
Zoning: FV-3
Existing Land Use: Vacant
Proposed Land Use: Residential
Parcel ID: 20-105-0002
Township, Range, Section: 6N 1E Sec 10
Adjacent Land Use 3 :
North: Forestry/Residential South:  Forestry/Residential
East: Residential West: Forestry
Staff Information
Report Presenter: Ronda Kippen

rkippen@co.weber.ut.us
801-399-8768
Report Reviewer: RG

Applicable Ordinances : ‘

= Weber County Land Use Code Title 108 (Standards) Chapter 14 (Hillside Development Review)
= Weber County Land Use Code Title 108 (Standards) Chapter 22 (Natural Hazards Areas)

It was determined during the initial subdivision review process in 2006 by the developer’s geologist that due to the existing
slope and a potential of a geologic hazard being located on the site, the property would be subject to a Hillside Review. The
property owner hired Western Geologic and GSH Geotechnical, Inc. to perform the required geologic and geotechnical
investigation to determine if there is a geologic hazard located on the site and to perform a slope analysis in order to better
design the home for safety purposes. Information related to the construction of the dwelling including a site plan, grading
plans, the geologic and geotechnical reports, were distributed to the Hillside Review Board for comment. The plans have been
reviewed and conditionally approved by all applicable review agencies.

Planning Division Review

The Planning Division Staff has determined that the requirements and standards provided by the Hillside Review Chapter

have been met for the excavation and construction of the dwelling. The following submittals were required:

1. Proposed Building Plans including site plan, and grading plan (see Exhibit A)

2. Geotechnical Investigation Report (see Exhibit B)

3. Geologic Investigation Report (see Exhibit C)

4. Utah Pollution Discharge Elimination system (UPDES) Permit with Storm water Pollution Prevention Plan (See Building
Permit Application Packet for UPDES and SWPPP)
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Weber C

The Weber County Hillside Review Board, on this particular application, made comments related to the following:

Weber County Engineering Division: The Engineering Division granted approval on November 1, 2016. The approval is
subject to the following:
1. All building, site, and grading plans must be approved by GSH before construction.
2. A GSH professional must be onsite for all excavation for inspection and continued approval.
3. All structures (including the pool) shall have subdrains conveying all water away from the foundation as specified
in the report from GSH.
4. All other recommendations in the geologic and geotechnical report must be followed.

Weber Fire District: The Fire District granted approval on October 6, 2016 subject to the following specific comments:

1. Fire Hydrant(s): A fire hydrant must be provided within 400 feet of the furthest most portion of a building or
facility (see IFC 507.5.1). The maximum spacing between hydrants in a residential area is 500 ft.

2. Fire Suppression Systems: As the home is over 10,000 square feet in area and has a detached pool building with
limited fire department access, the home and the pool building will be required to be provided with a fire
suppression system. These systems have been proven to provide effective lifesaving functions. You are
encouraged to visit http://homefiresprinkler.org/ to learn more. For more information, please contact the Fire
Prevention Division at 801-782-3580.

3. The property location and structure is within the Wildland Urban Interface and is therefore subject to the

requirements of the 2006 Utah Wildland-Urban Interface Code. Provide the following documentation:

Completed “Fire Hazard Severity Form” (Appendix C).

Statement of conformance signed by the architect.

Any applicable alterations to comply the WUI code.

Provide a temporary address marker at the building site during construction.

Roads shall have a maximum grade of 10% unless specifically approved as outlined by the International Fire Code.

Dead end fire apparatus access roads in excess of 150 feet in length shall be provide with an approved area for

turning around fire apparatus constructed with the same requirements as the roads.

10. Roads and bridges shall be designed, constructed and maintained to support an imposed load of 75,000 Ibs.

11. All required fire hydrants and water systems shall be installed, approved and fully functional prior to any
combustible construction.

12. As the building will be equipped with an fire suppression system, there shall be a weather proof horn/strobe
device located on the street side of the building as approved by the Fire Prevention Division (coordinate with fire
inspector regarding location).

13. If the building will be equipped with a fire department connection (FDC) there shall be a cement pad measuring 3
ft x 3 ft under the FDC (coordinate with fire inspector regarding this).

©oo N ;R

Weber County Building Inspection Department: The Building Inspection Office granted approval on October 13, 2016 based
on the following conditions:

1. The Geologist and Geotech Engineer will need to approve the footing soil prior to placement of footings.

2. Provide an acknowledgement from the Structural Engineer of the study

Weber-Morgan Health Department: The Health Department approved the proposal in their review dated January 23, 2017
based on the following findings:
“This lot will be served by a State approved Large Underground Wastewater Treatment System. The
system configuration requires each individual lot to have a septic tank which then is disposed of into an
offsite community septic drainfield. Because a septic tank and sewer pipe are the only sewer
infrastructure on the lot itself the impact and engineering difficulties of the wastewater system are
greatly lessen. Due to the nominal impact of the limited infrastructure our office will not need to be
involved in the hillside review process.

Please provide a contoured site plan indicating the location of the septic tank, sewer pipe standard, and
minimum slope requirements for review to our office for review before issuance of a septic permit. The
subdivision has a special septic tank requirement; the tank must be an Orenco manufactured tank
minimum capacity of 1,500 gallon.”

Page 2 of 99



Weber County Planning Division: The Planning Division has recommended approval subject to the applicant complying with
all Board requirements and conditions. This recommendation is also subject to the applicant strictly adhering to the
recommendations outlined in both the geologic and geotechnical reports. The geologic report dated July 8, 2016 provided
by Western Geologic and the geotechnical report dated August 16, 2016 provided by GSH Job No. 2070-01N-16. A
condition of approval that prior to receiving the final occupancy, a Natural Hazards Notice (to be provided by Weber
County) must be signed and recorded with the Weber County Recorder s offlce per LUC §108 22 4,

Division Recommendations

Based on site inspections and review agency comments, the Planning Division Staff has determined that it is necessary to
impose additional requirements and conditions as part of approving HSR #2016-18. The recommendation for approval is
subject to all review agencies conditions of approval and based on the following conditions:

1. All recommendations and requirements in Western Geologic report dated July 8, 2016 provided by Western
Geologic and the geotechnical report dated August 16, 2016 provided by GSH Job No. 2070-01N-16 will be
followed.

2. The Geotechnical Engineer will need to approve the footing soil prior to placement of footings.

3.  Anacknowledgement from the Structural Engineer of the geotechnical and geologic study.

4. Aletter from Western Geologic and GSH stating the proposed site plan is acceptable.

5. landscaping at the site should be planned to utilize drought resistant plants that require minimal watering.

Plants or lawn may be placed on the slope, with plants using direct drip systems targeted only for each plant,

and any lawn areas watered using sprinklers placed in a manner in such tat watering is a minimum of 30 feet

back from the crest of the slope. Saturation of soils at the site may result in slope movement or failure;
therefore, no irrigation lines should be placed on the slope as recommended in section 5.10 on page 19 of
the geotechnical report.

If any geologic hazards are revealed during the excavation and construction phase of the dwelling, work on Lot

2R in The Reserve at Crimson Ridge Cluster Subdivision Phase 1 will cease pending the development of

appropriate mitigation measures and subsequent approval by the County.
7. Prior to receiving the final occupancy, a Natural Hazards Notice (to be provided by Weber County) must be
signed and recorded with the Weber County Recorder's office per LUC §108-22-4.
The recommendation is based on the following findings:

@

1. The application was submitted and with the required conditions, has been deemed complete.

2. The requirements and standards found in the Hillside Development Review Procedures and Standards
Chapter have been met or will be met during the excavation and construction phase of the dwelling.

3. The Hillside Review Board members reviewed the application individually and have provided their comments.

4. The applicant has met or will meet, as part of the building permit process and/or during the excavation and
construction phase of the dwelling, the requirements and conditions set forth by the Hillside Review Board.
As a condition it is understood, by the applicant and his geo-technical engineer and geologist, that if any
geologic hazards are revealed during the excavation and construction phase of the dwelling, work on Lot 2R in
The Reserve at Crimson Ridge Cluster Subdivision Phase 1 will cease pending the development of appropriate
mitigation measures and subsequent approval by the County.

5. The Planning Division Staff has determined that the proposed improvements have been sited within the
required sethacks for the FV-3 zone with the exception of the driveway and retaining wall(s).

Administrative approval of Lot 2-R in The Reserve at Crimson Ridge Cluster Subdivision Phase 1 Hillside Review (HR#2016-
18), is hereby granted based upon its compliance with the Weber County Land Use Code. This approval is subject to the
requirements of applicable review agencies and is based on the recommendations, conditions and findings listed in this
staff report.

Date of Administrative Ap ; \/Z 3/{7

Rick Grc{;ﬁ/
Weber CountyPlanning Director
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Exhibits
A. Approved Plans

B. Geotechnical Investigation Report
C. Geologic Report
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Exhibit A-Building Plans

MAIN LEVEL FLOOR PLAN

RN AMES ¢ ANDREA
ANDERSON

TABLE OF CONTENTS

COVER SHEET

GENERAL NOTES & SPECIFICATIONS

EROSION CONTROL & GRADING PLAN

CONSTRUCTION MITIGATION PLAN

CONTRACTOR:

HESS CONSTRUCTION

REAR £ LEFT SIDE ELEVATIONS

POOCL HOUSE ELEVATIONS

1
2
3
4
5 | FRONT 4 RIGHT SIDE ELEVATIONS
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]
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MAIN HOUSE FOOTING & FOUNDATION PL

AN

A | POOL HOUSE ¢ BOAT GARAGE FOOTING & FOUNDATION PLAN

WARNING : sLecTronic FiLES NSLUDWS THOSE IN Fom RORMAT ARE TG BE USED KGR BICDING PURFOSES ONLT. ANT
CONSTRUGTION WiORK, THAT |8 TO B DONE ON THE LiCHE INCLUDING 8ITE WMORK SHALL BE BASED ON AFPROVED, STAMPED HARD
COPY DRARINGS OF THE MOST CURRENT REVISION ONLT,

10 | CRAIWL SFACE ¢ THEATER FLOOR FPLAN

Il | LOWER LEVEL FLOOR FRAMING PLAN

THE ABOVE MENTIONED CONTRACTOR/ CUSTOMER 15 AUTHORIZED BY WABITATIONS TO UTILIZE TUIS PLAN TO CONSTRUCT ONE (1 LOHE
ONLY ON THE PROFERTY LOCATED AT THE ADDRESS INDICATED N PROJECT INFORMATION”, THE CONSTRUCTING OF MALTIFLE HOMES
UTILIZING THIS SET OF PLANS 18 NOT AUTHORIZED WITHOUT WRITTEN PERMBSSION FROM LABITATIONS AND 13 A VIOLATION OF
HASITATIONS PROPERTY PROTECTION RISHTS UNDER LA,

12 | LOWER LEVEL FLOOR PLAN

12 | MAIN LEVEL FLOOR FRAMING PLAN

14 | MAIN HOUSE MAIN LEVEL FLOOR PLAN

DESIGNER: 1523 E. SKYLINE DR.

SUITE B
OGDEN, UT 84405
8ol-47&-1860

HABITATIONS

RESIDENTIAL DESIGN GROUP

15 | POOL HOUSE ¢ BOAT GARAGE MAIN LEVEL FLOOR PLAN

16 | UPPER LEVEL FLOOR FRAMING PLAN

17 | UPPER LEVEL FLOOR PLAN

18 | MAIN HOUSE ROOF FRAMING PLAN

19 | POOL HOUSE ¢ BOAT GARAGE ROOF FRAMING PLAN

Bl | BUILDING SECTIONS ¢ DETAILS

B2 | BUILDING SECTIONS ¢ DETAILS

El | CRAWL SPACE ¢ THEATRE ELECTRICAL

/ HVAC PLAN

E2 | BASEMENT ELECTRICAL / HVAC PLAN

E2 | MAIN HOUSE ELECTRICAL / HVAC PLAN

E4 | POOL HOUSE & BOAT GARAGE ELECTRICAL / HVAC PLAN

E5 | UPPER LEVEL ELECTRICAL / HVAC PLAN

ADI | ARCHITECTURAL DETAILS

S| | STRUCTURAL DETAILS

S2 | STRUCTURAL DETAILS

S3 | STRUCTURAL DETAILS

DIZCLATERS AND CONSTRUCTION HARNINGS:
THESE PLAND HAVE BEEN PREFARED T MEET GENERALLY ACGEFTED PROFESSIONAL STANDARDS AND PRAGTICES IN EFFECT AT TUE
TPR TUEY WERE CREATED. BECAUSE LOCAL AND STATE BUILDING REGULATIONS VART WIDELT AND ARE SUBIECT TO CHANGE,

™

PROJECT INFORMA

TION

SQUARE FOOTAGE CALCULATIONS CLIENT: | JAMES ¢ ANDREA ANDERSON

MAIN FLOOR 5554 5@ FT. TYPE: RESIDENTIAL PLAN

LOWER FLOOR 5245 SQ. FT.  |ISSUE DATE: | xx/ox/20i4

UPPER FLOOR 1ol sa, FT, REV. DATE:

GARAGE 2548 8G. FT. LOCATION:
1013 N VALLET VIEW DRIVE
COVERED DECK 721 s@. FT. LoT 2-R
THE RESERVE AT CRIMSON RIDGE SUSDIVISION

COVERED PORCH 592 5@ FT EDEN CITY, HEBER COUNTY, UTAH

COPTRIGHT 2016 HABITATIONS

THIS HCrE PLAN 13 PROTEGTED UNDER THE UNITED STATES COPTRIGHT LAW, WUEN PURGHASING A HOTE LAN PRAH HABITATIONS PLAN NUMBER: | SHEET NUMBER,
e A DBA OF Vil DESIGN. INC. o
ORIGINAL DESGH AN ALL DO ERTATEN, Makpec Lo NEND TR SmiopeRur e CODE: [RC 205 TSe824 1 30




GENERAL MATERIALS SPECIFICATIONS,

[TLE POLLOWING GENERAL MATERIALS SPECIFICATICNS ARE FRESENTED FOR INFORMATION CNLT", THE GENERAL CONTRACTORS OWNER/ STRUCTURAL ENGINERR/ PROFESSIGNAL TRADE CONTRACTORS! GOVERMING JURISDICTIONS SHALL
BE RESPONSIBLE FOR THE SELECTIONS AND APPLICATION OF ACTUAL MATERIALS UTILIZED, HABITATIONS MAKES NO GUARANTEE AS TO THE ACCURACY OR COMPLETENESS OF OR CODE COMPLIANCE OF TLESE GENERAL MATERIALS. )

L EXCAVATION.
A CONTRACTOR T VERIFT SOIL CONDITION AND PROVIDE STABILIZATION AS REQUIRED (SEE SITE PLAN.
B.ALL EARTH UNDER STRUCTURE OR SLAB SHALL BE STERILIZED,

2. concRETE

A FGOTINGS AND POUNDATIONS SJALL BIE ON UNDISTURBED SGiL, [F ANY UNSTABLE OR COLLAPSIBLE OR OTHIRWISE POOR SOIL CONDITIONS ARE DISCOVERED, A SOILS
ENGINEER SUOULD BE NOTIFIED FOR SOILS STABILITT. SOILS BEARING CAPASITY SHALL BE 1500 FSF.

B.FSOTINGS: 3000 FBI MINIM COMPRESAIVE STRENGTH AFTER 28 DATS. #4 REINFORGING BARS PER ASTH GR. 60, UNLESS OTUERIISE SFECIPIED BY ENGINEER,
SEE ELEVATIONS FOR FOOTING DEPTH AS REQD BT LOCAL GONDITIONS/AUTHORITIES,

£, FOUNDATIONS, 3000 P31 HINIMM COMPRESAIVE STRENGTL AFTER 28 DATS. %4 & 3 REINFORCING BARS PER ASTH 615 SR, 60, UNLESS OTHERKISE SPECIFIED BT ENGINEER.

DIKATERFRCORING, THO (2] COATS ASFUALT {TAR) EFLLSION (BELOW GRADE).

E, CONCRETE SLAB. 3500 F2I FINIMUM COMPRESSIVE STRENGTH AFTER 28 DATS, 4° MK, (INTERIOR), §' MIN, (EXTERICR) TUICK GVER 4° COMPACTED GRAVEL,

F. HATER DRAINAGE, FERFORATED ABS FIFE FULL FERIMETER OF FOUNDATION AND EXTENDING TO TERMINATION 20° FROM FOUNDATION AT ALL FOUNDATION CORNERS WITH
GRAVEL OVERLAT (IF DETERMINED NECESSART BT CONTRAGTOR AND OpeER).

3. _EXTERIOR KALLS,
STUDS: IX6 2 OR BTR LEMLOCK OR DOUSLAS IR, 16° OC, (UNLESS OTHERWISE NOTED).

ne" o uNLESS. SPECIFIED BY STRUCTURAL ENGINEERING LATERAL ANALYSIS, FASTEN SUEAR PANEL J5' OC. AND
CORNERS WITU BD NAILS 6° OC, AT EDGE, 12° OC. N FIELD. SOLID BLOCK ABOVE SHEAR PANELS MINFUM AND MAIL WITH 4-10D NAILS PER BLOCK, METAL MURRIGANE TIES
u<.:ﬂn>3n..ouauon6

or

G. VAPOR BARRIER) WRAP EXTERIOR WALLS WITH TYPAR WGUSEWRAP UNLESS OTHERIAISE SFECIFIED.

D, MASONRT, (IF USED) MATURAL THIN CUT STONE BY NATURAL STONE CONNECTION ((BOU 478-4216)) INSTALL AS PER MFG. SPECS (STTLE SHALL BE GONFIRMED WITH THE
OWINER PRICR TO INSTALLATION.

E. STUCCO: (1P USED) STNTHETIC TTPE OVER STTRENE BOARD WITH BROWN GOAT CONGRETE HMIX, DRIVIT TYPE OR EGUAL. INSTALL AS PER I'FG, SPECS (THE COLOR AND
STTLE SHALL BE CONFIRMED WITH THE OWNER PRIGR T0 INSTALLATION.

P, EXTERIGR WALL FINS-ES FUST BE LISTED, LABELED AND INSTALLED AS FER MANUFACTURER'S INSTALLATION GUIDE. ALL INSTALLERS MUST BE AFPROVED BT
HANIPACTURER,

.

FLOOR FRAMING.

A JOIST, TIl FLOOR JGISTS A3 SHOWN ON FLANS BY TRUSS JOIST CORP, OR EQUAL (EXCEPT AS, NOTED, URERS INSTRUGT| IONS BHALL BE
FOLLOWED FOR IMSTALLATION,

B. R JOISTS, -4 XH-1/8" TIMDERSTRAND ARCUND ENTIRE PERIMETER OF STRUCTURE LNLESS CTHERIISE SFECIFED.

€ BLOCKING, TJI TRUSS JOIST RECUIRED AT ALL LOAD BEARING WALLS ABOVE AND AT ALL CANTILEVERS

D. SILLFLATE, 7% REDHOOD OR FRESSURE TREATED FIR (INSULATE IWITH POLTSTTRENE FOAM STRIP AGAINST (OVERWANGS! CONCRETE BURFACES!

E. SUB FLODR, 3/4" T4G EXTERIOR WAPER BOARD OR (CDX! FLTHOOD, GLUED AND NAILED W/ 80 NAILS @ 6° ©C EDGES, (1 OC ALONG INTERMEDIATE FRAMNG MEMBERS,

F. MAIN FLOOR DIAPHRASH BLOCKING REGUIRED FOR ALL FLOOR JOIST BATS RUNKING PARALLEL WITH THE FOUNDATION (FUST HAVE FULL HEIGHT BLOCKING 48° 0.G)

.ﬂ,>"

INTERION LS

STUDS. 24 (IX6 WHERE NOTED! *3 OR BTR HEMLOGK OR DOUSLAS FIR. 167 6.6,

FINISU, WALLEOARD (WHALLS § CEILINGS!, 12° GTPSUM BOARD (WATERPROCK AT ALL SPLASH AREAS), 5/8° ONE HOUR RIRE RATED WALL & CEILING IN GARAGE AND
UNDER ALL STAIRMATS PER |RS, SECT, RIC26 ¢ RIG2T. APPLIED WITH BCREWS OR NALS &° OC CEILING, T OC WALLS. ROUNDED CORNERS TO MATGH TuE EXISTING
BUALL BE USED,

€. TUBS AND SHOWERS WITH TILE HALLS REGUIRE CEMENT, FIBER-CEMENT OR GLASS MAT STPSUM BACKERS, GREEN BOARD 15 NOT ALLOWED.

6. BOOR/CELING FRATING,

A TRUSSES, *2 OR BTR HEMLOGK OR DOUGLAS FIR, REFER TO MANUFACTURER'S SPECS FOR TRUSS , SIMPECN METAL TIES SHALL DE INSTALLED AT
EACH TRUSS TO BEARING WALL INTERFACE.
RAFTERS, TJ| ENGINEERED RAFTERS BY TRUSS JOIST CORP. OR BQ, OR 2X *3 OR BETTER HEMLOGK OR DOUGLAS FIR DIFENSIONAL LUMBER SHALL BE UTILIZED UNLESS
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B PG EOGE O ANEL AT ALL PANEL ENDS, SUFFORTED EDGES, SUEAR WALL TOPS AND ALL BLOCKING. NAIL @ 12° OC ALONG ALL INTERTEDIATE FRAMING MEMBERS

1. ROOf
UNGERLAY. 30 & FELT PAPER (WATER AND ICE SHIELD AT ALL VALLETS AND AT ALL OVERMANGS!
FLASHING, ALZINUM- SHALL BE INSTALLED [N BUCH A MANNER S0 AS TO' PREVENT HOISTURE FROM ENTERING A WALL, ROCF OR FLOCR AND REDIRECT IT 1O ThE

or

® o0 s >"

»3

L&

. DOORS

A, EXTERICR, SOLID CORE WOOD WITH WEATHER-STRIFPING, EXTERIOR DOORS WITH SIDELIGHTS OR AN INDIVIDUAL FIXED OR
OFERABLE FANEL ADJACENT TO A DOOR WHERE THE NEAREST VERTIGAL EDGE IS WITHIN A4 24° ARG OF THE DOOR IN A

rtmmh,un HOLLOW GORE FMASONITE "AS INDIGATED ON THE DOOR SCHEDULE. (STYLE AND TYPE SELECTED BY OWNER. s2E
GARAGE, INSULATED OVERMEAD METAL SECTIONAL TTPE MARTIN DOORS OR EQUAL WITH ELECTRICAL/MECHANICAL DOOR
OPERATOR!DOOR SHALL BE WIRED ON SEFARATE CIRCUIT TO ALLOW. SWUTOFF AT INTERIOR OF HOME. (STTLE AND TTPE
SELEGTED BY OWNER),

PATIO/GLASS DOORS, ALL PATIO/SLASS DOGRS SLALL BE SAPETY RATED TEMFERED GLASS. (STTYLE AND TYPE SELECTED BY
CIHNERS,

PROVIDE CORROSION RESISTANT METAL L FLASHING OVER ALL EXTERIOR DOORS INCLUDING GARAGE DOORS WITUOUT NAILING
FINS OR PLANGES.

o

L

BINCOWS/SETLIGHTS,

TIARVIN, ANDERSON OR EQUAL SUPFLIED BY BFG (COLOR AND STTLE BY OWNER), MANUFACTURERS DETAILS SHALL BE
FOLLOWED FOR ROUGH FRAMING AND INSTALLATICN (SEE PLAN DRAWINGS).

GLAZING TO BE DOUBLE ARGON GAS FILLED WITH LOW E RATING OR AS SELECTED BY OWNER. ALL WINDOWS LOWER THAN 18°
FROM TUE FLOOR SHUALL BE MPACT RESISTANT SAFETT GLASS.

BCREENS SUALL BE NTLOM FABRIC,

WINDON WELLS) WINDOW WELL SUALL MEET IR, R3I02 HWITH A CLEAR LORIZONTAL AREA OF % 50, FT, AND A FINIFUM WIDTH
OF 30", WINDOW WELL WITH A DEFTW OF 44° OR GREATER SWALL BE FROVIDED WITH A STAIR OR AN AFFROVED LADDER.
EGRESS, ALL BEDROOM WINDGIAS BUALL HAVE 4 WINDOW OPENING OF 44" HAX, PROM TUR FINISUED FLOGR, LAVE WINOGW
GLASS GPENINGS OF 20" MIN. GLEAR WIDTH, AND 24° HIN. GLEAR LEIGHT. WITH A MIN, KET SLEAR SPENING GF 5.1 84, FT,
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6, GLAZING IN WALLS ENCLOSING STAIRWAT LANDINGS OR WITHIN 60 * OF TLE TOP AND BOTTEH OF STAIRWATS WBRE TLE
BOTTOM EDGE OF THE GLASS IS LESS THAN 60 * ABOVE THE MALKING SURFACE SHALL HAVE IMPACT RESISTANT SLAZING FER

LRC, RIOBAS ¢ RIOBAT

FLASH AND GAULK ALL EXTERIOR WINDOWS AND DOORS A9 PER MHANUFACTURERS INSTALLATION INSTRUGTIONS,

PROVIDE 8 INGH FLASIINGS FOR WINDOWS AS PER MANUPACTURER INSTALL ATION INSTRUCTIONS.

WINDOWS WITH SILL HEIGHTS LESS THAN 18 INCHES ABOVE THE FINISHED FLOOR AND WHEN TUE EXTERIOR SILL HEIGHT IS

GREATER THAN 6 FEET ABGVE GRADE MUST B FIXED WINGOWS OF LARELED SAFETY GLAZING OR MUST HAVE 36 INGH Wig

e E

K. PROVIDE CORROSION RESISTANT FETAL L FLASHING OVER ALL EXTERIOR DOORS INCLUDING GARAGE DOORS WITHOUT NAILING
FINS OR FLANGES,
6. HALL PINIS,
A WALL PAINT SHALL BE LATEX BASED SEALER, PRIMER AND 2 COATS OF ALKTD FINISH (ALL PAINT AND COLORS SHALL BE

CONFIRIMED BT CHNER)

FIREPLACES STCAVES,

FIREFLACES BUALL CONSIST OF MATURAL GAS, DIRECT VENT, SEALED COMBUSTION, METAL FIREBOX AS MANUPACTURED BT
LEAT-N-8LO MODEL SOCOXT OR EQUAL CR AS SELECTED BT OWNER. MANUFACTURERS INSTRUCTIONS AND ALL LOCAL cODES
SUALL BE FOLLOWED FOR INSTALLATION,

ACTUAL FIREBOX OFENING/ FRAMING FER CONTRACTOR/ OWNER 4 FIREBOX SELECTED CONTAST ENGINEER FOR APFROVAL
FOR SUEER WALL OFENING

L]

HANCRAIL INGS..
. RECUIRED GUARDS ON CREN SIDES OF STAIRKATS, RAISED FLOOR AREAS, MALCONIES AND FORCHES SUALL HAVE
INTERMEDIATE RAILS OR ORNAMENTAL GLOSURES WHIGH DO NOT ALLOW PASSASE OF A SPHERE 4 INGHES (102 M OR MORE N
DIA-ETER, (IRC, RA2)
EXTERIOR, HAND RAIL NG SUALL BE FONDER COATED STEEL RAILING STATEM (OR AS SELECTED BY ORNER).
INTERIOR: HAND RAILING SHALL BE KNOTTT ALDER RAIL AND NEWELS HITH WROUGHT IRON BALUSTERS (STAIN AND FINISH OR
A9 SELEGTED BY OWNERS,

on

i B A ST B AASES T APaEVED 3TAPES D £OnT DRAre

TR AT GURRINT RIVBON T

GERNAE B G oG FUER SGLLNS TGRS N MR ROSAT ARE 1O BE USED FOR
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Exhibit A-Building Plans

RESIDENTIAL DESIGN GROUP

HABITATIONS‘

COPYRIGHT 2015

SIS AND CONTIMIOUSLY ABOVE FROJECTED TRIM, A FLASHING SUALL BE INSTALLED AT TWE INTERSECTION OF THE FOLNDATION TO STUCCO, MASONRY, SIDING OR M ENISH COLORD:
BRICK VENEER, Tul FLASUING SiALL B2 AN APPROVED CORROSION- RESISTANT FLASHING . A CARPET, AREAS TO BE CARPETED SUALL BE SLOWN ON PLANS (CARPET AND PADDING SELECTED BY OWNERI,
€. VENTILATION, RIDSE R UIF ROOF VENTS AS SHOWN ON THE ELEVATIONS MEETING [RO. REOG AND SUALL DE A NET FREE VENTILATION AREA SHALL NOT BE LESS B, KOOD PLOCR, AREAS TG BE COVERED WITH HARDWOOD SHALL SHOWN ON FLANS (STYLE AND TYFE TO BE SELECTED BY THE
THAN II5GTH OF THE AREA CF THE SPACE VENTILATED , EXCEFT THE AREA MAY BE F300TH PROVIDED THAT NO LESS THAN 40% AND NO MORE THUAN S0% OF THE ClNER).
REQD. VENTILATING AREA 1S LOCATED IN THE LFPER PORTION (367 HIN, ABGVE CORNIGE VENTS GR EAVE) OF THE BFACE TO BE VENTILATED WHILE THE BALANGE OF C. TILEATONE, ARTAS TO BE COWERTD WITH TILE/NATURAL STONE SHALL BE SHOWN GN PLAND (STTLE AND TTFE TO B2
REQD, VENTILATION I3 PROVIDED BY EAVES OR CORNICE VENTS SELECTED BY THE OWNER),

¥
|
§

D, BINSLES, S6m ELEVATIONS ROR ROORING BTYLE, FOLLOW ALL MANUFACTURER SFECIFICATIONS FOR [NSTALLATION,
e

| MSCILLANEOUS, 23°X30" ATTIC ACCESS SUALL BE FROVIDED FOR ALL SEPARATE ATTIC AREAS EXCEEDING 30 50 FT. ACCESS LOCATED IN A HALLWAT OR OTHER 20, AFELiaNCES,
READILT ACGESOIBLE LOCATION FER IRG R8T A ALL APPLIANCES SUALL BE SELECTED BY GWNER.
B BATUROGHM EXHAUST FAN DUCTS FMUST CONTIMUE AND DISCHARGE DIRECTLY CUTSICE THE STRUCTURE, CLOSE PROXIMITT TO
5. INDULATION: ATTIC VENTS OR TO SORRIT AREAS ARE SFECWICALLY PROWIBITED, ALL EXWAUST DUCTS MUST NOW CONNECT TO AN OFENING |

HITH PROPER SCREEN FOR TERMINATIONS IN WALL AREAS OR TO AN APPROVED THROUGH THE RGOF GISCHARSE FITTING
INSTALLED AS NOT 0 BE BLOCKED OR STOFFED BY SHOW OR ICE. |

or

WALLS: FIDERGLASS BATT OR BLOWN HET CELLULOSE (AS SELECTED BY GWNER) TYFE MINIMLM K-3 (IX6) OR R-11 (IX4) VALUE DEFENDING ON WALL TTPE,

BLOWN OR SPRATED ROGF/GEILING, BLOWN ROCKHOOL OR FIBERGLASS FINFUM R-4% VALUE, THE THICKNESS OF BLOWN IN OR SFRATED ROOF/CEILING INSULATION
(FIBERGLASS OR GELLULODE) BHALL BE WRITTEN IN INCHES ON MARKERS THAT ARE INSTALLED AT LEAST ONE FOR EVERY 300 FT THRCUSHOUT THE ATTIG SPACE.THE
MARKERS SHALL BE AFFIXED TO THE TRUSSES OR JOIST AND MARKED WiTH THE MIRIFUM INITIAL INSTALLED THICKNESS IWITH MIMBERS A MINIMUM OF I° HIGH, EACH MARKER

GENERAL DRAWING NOTES. HABITATIONS MAKES EVERT EFFORT TO PRESENT ACCURATE ¢ RELIABLE INFORMATION, LOWEVER IT
SHALL FACE THE ATTIC AGGESS GFENING. Y

€. MISC,. FOAH INSULATE UNDER ALL CONCRETE SILL PLATES, ARGUND ALL OUTLET BIOXES AND WINDOW AND DOOR FRAMES, ACCURACT OR COMPLETENESS, UDE OF THIS INFORMATION I3 VOLUNTARY AND RELIANCE ON IT SHOULD ONLT DE UNDERTAKEN
D. WINGOW TAPE, AL PINDOWS SUALL BE TAPED WITH A WATER BARRIER TAFE TO SEAL AGAINST MOISTURE AND AIR INFILTRATIGN. AFTER CAREFUL REVIEN AND INDEFENDENT VERIFICATION OF ITS ACCURACT AND COMPLETENESS, THE CONTRACTOR/ OWNERY o iavaibay e e
E. PROVIDE INSULATION DEFTH MARKERS EVERT 30C 30, FT, OF ATTIC AREAS. TRADE CONTRACTORS SUALL ASAUME ALL RIS FOR TLE USE OF TUE INPFORMATION CONTAINED LEREIN UNDER NO CIRCUMSTANCES
F. ALL MATERIALS, STSTEMS AND EQUIPTENT SUALL BE INSTALLED IN ACCORDANGE WITH THE MANURACTURER'S INSTALLATION INSTRUCTIONS AND THE PROVISIONS OF TUIS CODE. WILL HABITATIONS | IT'S OFFICERS, EMFLOYEES OR AGENTS BE LIABLE FOR TOUR USE, HISUSE REFERENCE TO, OR RELIANCE ON ANT 5
&, CERTIFCATE, A FERMANENT CRRTIFICATE SUALL BE POSTED ON ORL IN THE BLECTRICAL DISTRIBUTION PANEL, THE CERTIMCATE SuALL SE COMPLETED BY TUE BULOER OR OF THE INFCRMATICN PROPCEED OR THAT RESULT FROM METAES, ERRCRS, CHISSIONS, INTERFRETATIONS, CR DEFECTS. (e
REGISTERED DESIGN PROPESSIONAL, THE CERTIFIGATE SHALL LIST THE PREDO-INANT R-VALUES GF INSULATION INSTALLED IN OR ON CEILING/ROOF, WALLS, FOUNDATION L FLOOR PLAN INTERIOR DIMENSIONS ARE TO INSIDE OF UNFINISHED (STUDI WALLS (UNFINISLED WALL THICKNESS EQUALS 3 112, S
(5LAB, BASEFENT WALL, CRARLSPASE WALL AND /9% FLOGR) AND DUCTS OUTSIDE CONDITICNED SPACES, THE CERTIFICATE SHALL ALSO LIST THE TTPE AND EFFIGIENGY OF SGUARE FOOTAGE |8 OETERMINED TG TLE QUTSIDE OF ALL EXTERIOR WALLS IN EVERY LOGATIGN WUERE TUE FLGOR JOISTS 8] |
LEATING, CODLING AND SERVICE WATER HEATING EQUIFFENT. PROJECT FROM THE FOLINDATICN, E
2. PLOOR PLAN EXTERIOR DIMENSIONS. ARE TO THE OUTSIDE PACE OF THE STLDS, (EXCLUDING SHEATHING!. |
o EXTERIOR TR, 3. AN ATTEMPT LAS BEEN MADE TO DESIGN TO PECERAL, STATE AND LOCAL BUILDING COCES AND ORDINANGES LOWEVER TuE <
AT IONE (O Kl OHIER) CONTRACTOR/ GWNER SUALL HAVE REBFONSIBILITY TO INSURE THAT ALL AFFLICABLE FEDERAL , STATE § LOCAL BULDING O
e I et E g S CODES AND ORDINANCES ARE MET, TWE CONTRACTOR/ OWNER SWALL CWECK AND VERIFT ALL DIFENSIONS AND =
C. DRIF BDGE, ALUMIWI O AS SELECTED BT GWlER. BPECIFICATIONS AND ASSUHE RESPONSIBILITY FOR ALL DAMAGES OR STRUCTURAL PAILURES DUE TO ANYT OMISSIONS OR e
D DR T Aa T TR L PN O 8 SE| EZTED BY craden, ERRORS IN TiE DESISN AND/OR USE OF THESE DRARINSS/SFEGIFICATIONS, =
3 4, ELECTRIGAL, FLUMBING AND HVAG DETAILS ARE NOT SHOWN. TiE GENERAL SHALL HaVE THE e O
D TO INSURE THAT SUECONTRACTORS FOLLOW ALL APFLIGABLE GODES, 1
TR ARG H CASINGS, BASEBOARDS, CHAIR RAL AND CRON MOLDING PAINT SRADE EXGEPT GREAT ROGHAITGHENNOGK: SHALL BE STAIN SRADE KNOTTT B e Th 1 MRolANCR i, THe CONMCTaR AL o oL
ALCER OR AS SELECTED BT OWNER. ~
IR T ARONGAL! O A, ML S P B e S CABINET DRTALS ARE NOT GUEVH. COSIN, STTLE AND CoLoR SHALL BE THE RESFONSIBILITT oF Tee (]
C. COUNTERTOPSMACKSPLASH, GRANITE N KITGHEN, L AINDRY, BASEMENT KITGHEN AND IN ALL BATHROCMS. I A P P ——— w
AND PINAL FLACEMENT AND ELEVATIONS OF FOOTINGS/FOUNDATIONS AND TO MEET ALL LOCAL ZONING CODES/ORDINANCES.
U BLECTRICAL, 8. A TRASH CUMPSTER AND PORTA-POTTY SHALL BE PROVIDED AT ALL NEW CONSTRUGTION SITES. GAN NOT BE PLACED IN 1]
A FANEL. MINIFLM 200 AM SERVICE AND SHALL COMPLY WITH NEC. AND LOCAL GOOES. STREET R AGRGSS SIDEWALK AND PARRATRIF. 1
B, WRING/OUTLETS: SUALL BE AS SHOWN ON THE PLANS AND PER NEC. AND LOCAL CODES. LIGHTING, EXUAUST FANS, DOOR CHIME, SMOKE DETECTORS, ETC. SUALL BE 4 A CERTIFICATE MUST BE FOSTED (N OR BIY THE ELECTRICAL PANEL OR FURNACE ROCK LISTING THE R VALURS O THE (-
SELEGTED BT OWNER, ALL SHOKE DETECTORS SUALL BE WIRED IN SERIES WITH BATTERT BACKUM 50 THE ALARM |3 AUDIELE IN ALL SLEEFING AREAS PER IRG R3I4 ATTIC INSULATION, INSTALLED 1N THE WALLS, CEILINGS, FOUNDATION WALLS, SLAB, GRAWLSPAGE AND DUGTS QUTSIDE CONDITIONED
ACCESS AREA SHALL HAVE A SWITCHED LIGHT FIXTURE, CAREON MONOXIDE ALARMS SHALL BE INSTALLED PER IRG 3i5, SPACES, WINDOWS U-FACTORS AND SOLAR LEAT GAIN CONSTANTS MUST ALSO BE LISTED AND SUOWN, THE TTPE AND Q
€. MIBCELLANECUS: OUTDOOR TLOOD LIGHTING SHALL BE A% SELEGTED BY GONTRAGTORIGWNER, ERKIGIENGY OF THE FURNACE, BOILER, WATER HEATER AND AIR GONDITICNING EGUIFTENT SUALL ALSC BE LISTED 4
D, INSTALL WEATHER PROGR BUBBLE COVERS O ALL EXTERIOR ELECTRICAL CUTLETS.
E. INSTALL IO VOLT GF| ELECTRICAL CUTLET WITHIN 28 FEET OF A/C UNIT. % -1
F. PROVIDE COMBIMATION ARS FALLTS PROTECTION ON ALL BEDROOM LIGHTS, SWITGHES, SHOKE DETECTORS AND RECEFTACLES £ <
G, PROVIDE A CONGRETE ENGASED ELECTRODE (UFER GROUND) AND WATER FIFE ELECTRODE FOR GROUNDING STSTEM FOR ELECTRICAL BERVICE. UPER CONNECTIONS rust Bk Herencl Amiter e
ACCESBIBLE, ABEREVIATIGN DESCRIFTION ABBREVIATION| _ DEScRIFTIGN v
i ot il AL AU Lin LiNEN i
A LEATING, MINIMUM 908 ENERGY EFFICIENT SAS FIRED PORCED AR HEATETED, CHUMTITT PRI WVAC CALCILATIONS. WICH ARE TR RESSONSIBILITY. OF TUE LVAC CONTRACTOR. A AS RECLI s ) | _rustmicomee: | Wu
DESISN AND SELECTION SHALL BE BY HEATING/FLUFBING BT OWNER, ALL INSTALLATION INSTRUGTIGNS AS WELL A% ALL AV AUDIO VIEED. TECH TECHANIGAL
APPLICABLE LOTAL AD PEDERAL CODES SALL DE FOLLOLED BT TUE COMTRACTOR. BENT BASKENT FiN PRI 0
B, AR CONDITIONING, CENTRAL AR AR CONDITIONING UNITS SUALL BE SUPFLIFD AND LOCATED ON A CONCRETE PAD LOCATED AWAY FROM DECKS 4 BEDROCH WINDOWS, BRS. BEARING
C. DUCTING AND REGISTERS, CESIGN, LOCATION AND TYPE SHALL BE BT PLUMBING/HEATING CONTRACTOR AND SHALL BE CONFIRMED BY CONTRACTCR/OKHNER AND SHALL MEET ALL Cii3 EETTER 5= FEOFED
APPLICABLE CODES. [y BOCKS TR AT
. MISCELLANEGUS, ALL WEATING IS TO BE PERFORMED BT A LICENSED CONTRAGTOR IN KEERING WITH TWE FRACTICES OR THE INTERNATIONAL FECHANIGAL CODE, Cud "
E. ALL BULDINGS ARE GONSIDERED TG BE UNUSUALLY TIGHT CONSTRUGTION AND ALL COMBUSTION AIR TO ROCTS SPAGES CONTANING FUEL BURNING APPLIANCES SHALL BE C] BULT N NTS NOT TO SCALE L s
CBTAMNED FROM THE OUTDOORS OR FROM SMACES PREELT COMMUNIGATING WITH THE CUTDOORS FER IRC HAOL caB CABINET oc |_oncenter | §
F. HEATING AND COOLING EQUIFMENT SHALL BE SIZED N ACCORDANGE WITH AGCA (AR CONDITIONING CONTRACTORS CF AMERICA! MANUAL J OR OTUER APPROVED GALGULATIONS. cle CEILING FAN FANTRT <
DUCT STSTEMS SERVING LEATING OR GOOLINS EXHAST SYSTEMS SUALL BE DESISNED IN ACCORDANCE WITH ACGA MANUAL D OR OTHER APPROVED METHODS. GALCULATIGNS AT L VR = —PouDs PER—| .
AND DOCUMENTATION 18 NGO REGUIRED. IRC M 1301 4 16| ACUARE INEL 2
G, CONDENSATE FROM ALL COOLING COILS OR EVAFORATORS SHALL £ CONVETED FROM TUE DRAIN PAN OUTLET TO AN APPROVED PLACE OF DISFOSAL. CONDENSATE SHALL NOT cone. CoNCRETE LGS mLAsEs a
CISCHARGE INTG A STREET, ALLEY, OR OTHER AREAS 50 AS TO GAUSE A NUISANGE |RCHMI4I3 s S — e — _-r T i
U, [N ADDITION TO THE REGUIREFENTS Of SECTION 1413, A SECONDARY DRAIN OR AUKILIART DRAN FAN SUALL BE REQUIRED FOR BAGH COOLING OR EVAPCRATOR COIL WLERE L oere 10 GARMTEN [ PoWriowe: | & |
CAMAGE TO ANY BUILDING COMPONENTS MILL OCCUR AS A RETULT OF OVERFLOW FROM THE EQUIPTENT DRAIN PAN OR STOPPASE IN THE CONDENSATE CRAIN FIPING. DRAIN OH DI HASHER FOR [ roWoeR oo |
PIFING SUALL BE A FINIFUM OF 3/4° (1) [P0 NOMINAL PIPE IZE, 1R, Fdi3] ooL DoUBLE ] REFRIGERATOR
| RADIANT IN FLOOR HEATING AN (N-FLOOR RAGIANT HEAT STSTEM SHALL BE INSTALLED [AS SELECTED BT OWNER), THE STSTEM SHALL BE WIRSBRO OR EGUAL BOILER 4 TUBING. o BoUALAS FIR =5 ROD AN SUELF i
TUBING SUALL BE GRESSLING POLTETHTLENE WIBRASS FITTINGS AND MANIPOLD, ONE 82% EFFICIENT BOILER SWALL BE USED IN GCONUNGTION W2} 80 GAL. WATER TaN<S, o SO e — oo e g
+ BLAB INSTALLATION, TUBING SALL INSTALLED ON 2° CENTERS TIED TO &X6 WIRE MESH HAT, . S EE T TR e TS §
- BUB-FLOCR INSTALLATION:(IF APPLICABLE!, TUBING SHALL BE STAPLED TO SUBFLOOR ON 6 OR 12" O (DEPENCING ON WEAT LOAD). SUALL BE COVERED W/i-li2” LIGHTHEIGHT 3 a-la
BT OR §-12 DAS X FORTLAND CONGRETE MIX W/ EA GRAVEL (10-13 LBA/SS FT. LOADING). AREA OF HARDWOOD SUALL RECEIVE IX3 DF S_EEFERS AS COORDINATED =71 £ paum - SFECS [ SrscTBioATIoNS |
T PLOOR HAN . IN LBy on FLOOR IN AREAS, QUICK TRASK STSTEM (I/2' PLYIOCD PANELS) SHALL BE INSTALLED FOR INSERTIGN OF TUBING. 3 FIREFLACE SURF, SURFACE
e FLOOR BEAM ause. SUSPENDED =
Ph SEERRAN, mLASTIC ABS TTFE.- BACKHATER VALVE PER 1RC, PCOB, WATER PIFE, COFFER SURRLY TO HETER, il oETe = sreeLe
4 Ir REQUIRED M. 571
B, WATER HEATER, ThO (2) BAS PIRED, GLAZS LINED A0, SFTU 5L GHASDER OR EQUAL, MINIFUM B3 GALLON EACH. on, FoM FOUNDATION Teg TONGUE AND GROOVE —_—
. WATER UEATERS SUALL BE ANGHORED OR STRAFFED TO RESIST HORIZONTAL DISPLACETENT DUE TO EARTHGUARE MGTI e
O PIXTURES, ALL FIXTURES SUALL BE SELECTED BY OWNER. 35 Lt Tor 180 RAFGATION
E. MISCELLANEGUS: FAUCETS SELECTED BT OWNER. COLD WATER SUPPLY (NO WATER SORTENER) TO KITGHEN SINK ANG REFRIGERATOR. rumN, PURNACE T TrricAL T. Ricks
F. SHOWERS, AL SUONER COMPARTIENTS SHALL LAVE A MIN, PINISUES INTERIOR OF 1024 500 IN, AND SBUALL ALEO HAVE A MIN. IMPACT RESISTANT SAPETY GLASS SHUOWER DOOR R EERTER —_———
WIDTH OF 227, IF GLASS SUCHER ENCLOSURES ARE UTILIZED, G1ASS BUALL BE MPACT RESMTANT SAFETT RATED, @ kel UneL LAGUTING. IBBUR DATE:
6. APPLIANCES. ALL AFPLIANCES { WATER LEATER, BOILER, STEAM SENERATOR, ETC) WHIGH REGUIRE PRESSURE RELIER VALVES SUALL BE PROVICED Wi A PULL SIZE DRAN XX/XX/2014]
EXTENDING TO THE FLOOR DRAIN, yaAs HEATING: VI{TLATION, uNo ULEas HOTRL)! |
H, SHOWER PAN LINERS MUST EXTEND 3 (NGHED ABOVE Tl SUOWER DOOR TWURESHOLD HEIGHT AND SOLID BLOCKING IS REQUIRED BEHIND ALL LINER LOCATIONS. SUOKER FAN AIR GONDITIONING oTHERWISE PLAN MISER.
LINERS MUST BE INSTALLED ON BUILT US FLOORS AND FUST BE INSSECTED. et HEigHT e ALK IN-CLOSET TSeR24
I, BATUTUBS AND WHIRLPOCL (JETTED TUBS MUST NOW HAVE A TEMFERATURE LITING (120 DEGREEN MIX VALVE NTERNATIGNAL
1 BACKWATER VALVES- FIXTURES THAT HAVE FLOOD LEVEL RIMS LOCATED BELGW THE ELEVATION OF THE NEKT UPSTREAM MANHOLE COVER OF THE PUBLIC SEWER SERVING SUCH oy oot | Ha LY EVEN ————
FIXTURES SHALL BE PROTEGTED FROM BAGK FLOW GF SEHAGE BY [NSTALLING AN AFFROVED BACKWATER VALVE. FIXTURES HAViNG FLODD LEVEL RIMS ABOVE THE ELEVATION CF — N Tt = TR BUEET HUrBER,
THE NEXT UPSTREAM HANUOLE SHALL NOT DISCUARGE THROUGH THE BACKIWATER VALVE, BACKWATER VALVES SLALL BE PROVIDED WITH ACCESS. IRC. F3008
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Exhibit A-Building Plans

LINETYFE LEGEND

SITE PLAN
1013 N VALLET VIEW DRIVE
LOT 2-R
THE RESERVE AT CRIMSON RIDGE SUBDIVISION
EDEN CITY, WEBER GOUNTT, UTAH

Qo
m—.—
PRS-~ et acns bl
o9
ey 3%
1. SITE PLAN IS SHOWN IFORMATION ONLT, OlNE] L
/CONTRACTOR SHALL HAVE RESPONSIBILITY TO Mw
DETERMINE GRADES AND FINAL PLACEMENT AND T
ELEVATIONS OF FOOTINGS/FOUNDATIONS AND SHALL BE CM
RESFONSIBLE COMPLIANCE WITH AL ATE, m.—.

, _

)

RESIDENTIAL DESIGN GROUP

HABITATIONS

MAY PENETRATE THE PROPERTY SETBACKS
ASEMENTS. THE PLAN COUNTY, CITY OR OTHER b in
JURISDICTION REVIEWER, CONTRACTOR AND OWNER SHALL V]
REVIEW ALL PLAN SUBMITTAL DRAWINGS (FLOOR PLANS, o
ELEVATIONS, DETALLS, ETE..) IN

SITE PLAN TO IDENTIFY ANT PROPOSED HAL| L
ANTILEVERS OR OTHER FEA’ (V]
INTG SETBACKS AND SHALL REPORT ANY CONGERNS TO 2
DESIGNER PRIOR TO E: ﬁ
CONSTRUCTION, o
Q

v |

-
-

I wave vt o aree

ERCSION CONTROL
& GRADING PLAN

HEIGHT RESTRICTION

L ALL BTORM WATES AND DT wWiLL BE KEFT ON SITE
DURING CONSTRUGTION UNTIL FINAL  LANDECAFING

2 powe,

3. THE GRACE ANAT FROM POUNDATION MALLS SaLL
FALL A FINIFUM OF 6 INCLED WITHIN THE FIRST 10

_.H.Zu!

oiFrERENCE =

DIFFERENCE &3

L

rROrERTY.

7. PIXTURES TWAT UAVE FLOCD LEVEL RIMS LOCATED Dl DY
PELOM T ELEVATION On T vt LT M. STEELE

MEIGUT RESTRICTION FLOW OF SEWASE BY INSTALLING AN APPROVED
BACKHATER VALVE. FIXTURES HAVING FLOGTD T. RICKS

e e
oyt )




Exhibit A-Building Plans

CONSTRUCTION A
MITIGATION PLAN
1013 N VALLEY VIEW DRIVE
LOT 2-R
THE RESERVE AT CRIMSON RIDGE SUBDIVISION
mUleﬁj}_‘_ WEBER COUNTTY, UTAH

scaLE. © 0"
dreo s 83,216 S, Pr, w144 ACRE

GonTRACTOR SALL VERFT ML
e -

VOICE BOI-416-1860
FAX: 8OI-416-1828

RESIDENTIAL DESIGN GROUP

SN

NV

COPYRIGHT 2015

|

suesr Ime
CONSTRUCTION MITIGATION FLAN

P
TE WASTE MANASEMENT




Exhibit A-Building Plans

e Y ]

NOILVAZTS 3AI1S Lh21d

NOILYAZTI LNOE

(S a
ii g
oL i
LEJ. A7 | e ™
s I

Qe
i
o

PR

\¥C82S.L

BRI Y

|_ e szmne

|0E= §

szt e

FRONT / RIGHT SIDE
ELEVATIONS

t

_.’.

T VOICE: B0I-416-1860
COPYRIGHT 2015 it |

HABITATIONSE

RESIDENTIAL DESIGN GROUP




Exhibit A-Building Plans

A i

PR D

i mumm

L

FAX. BOI-475-1828

VOICE: BOI-476-1860

COPYRIGHT 2015

:
E
i

rumt wave e s mraee

AR / LEFT SIDE
ELEVATIONS

RE

ﬂ
2,
§

]

DRANN BT
H, STEELE

=D e

feeUE DATE,
XX/XX/2014




Exhibit A-Building Plans |

O-1=9VE 1TWOS

NOILYAZTE 1437

OmnVE ETVIS

NOILYAITT aivIa

e
NOILYAZTSE LNO=S

AT I 1 B e e

I

s,
rmar— ]
e ‘
S J
SETLS

1 % 20%42 BET 204" 4 10 ST E COPYRIGHT 2015 VO_':&: :g::;:::ﬁzg ﬁ%’wﬁiﬁswﬁ'mw:www““ ALne e
def & FRONT / RIGHT SIDE i E ' ZEBge

E ’ ELEVATIONS i i HAB]TAT[ONS %#me

Lo - H B RESIDENTIAL DESI_GN GROUP rqicns




IMPORTANT NOTE:
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GEOTECHNICAL STUDY
LOT 2R THE RESERVE AT
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1013 NORTH VALLEY VIEW DRIVE
WEBER COUNTY, UTAH

Submitted To:

Dr. James Anderson
759 West 2525 South
Syracuse, Utah

Submitted By:

GSH Geotechnical, Inc.
1596 West 2650 South
Ogden, Utah 84401
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®GSH

August 16,2016
Job No. 2070-01N-16

Dr. James Anderson
759 West 2525 South
Syracuse, Utah 84075

Re:  Report
Geotechnical Study
Lot 2R The Reserve at Crimson Ridge Subdivision
1013 North Valley View Drive
Weber County, Utah
(41.2774° N; 111.8298° W)

1. INTRODUCTION
1.1 GENERAL

This report presents the results of our geotechnical study performed for Lot 2R of the Reserve at
Crimson Ridge Subdivision located at 1013 North Valley View Drive in Weber County, Utah.
The general location of the site with respect to major roadways, as of 2014, is presented on
Figure 1, Vicinity Map. A more detailed layout of the site showing the proposed improvements
is presented on Figure 2, Site Plan. The locations of the borings drilled and test pits excavated in
conjunction with this study are also presented on Figure 2.

1.2 OBJECTIVES AND SCOPE

The objectives and scope of our study were planned in discussions among Mr. Joe Sadler of
Habitations Residential Design Group, Dr. James Anderson, and Mr. Andrew Harris of GSH
Geotechnical, Inc. (GSH).

In general, the objectives of this study were to:

L. Define and evaluate the subsurface soil and groundwater conditions across the
site.
8 Provide appropriate foundation, earthwork, and slope stability recommendations

as well as geoseismic information to be utilized in the design and construction of
the proposed home.

GSH Geotechnical, Inc. GSH Geotechnical, Inc.
473 West 4800 South 1596 West 2650 South, Suite 107
Salt Lake City, Utah 84123 Ogden, Utah 84401
Tel: 801.685.9190 Tel: 801.393.2012

www.gshgeo.com
Page 28 of 99
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Geotechnical Study — Lot 2R The Reserve at Crimson Ridge Subdivision
August 16,2016

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

1. A field program consisting of the excavating, logging, and sampling of 3 borings
and 3 test pits.

2. A laboratory testing program.

3 An office program consisting of the correlation of available data, engineering
analyses, and the preparation of this summary report.

1.3 AUTHORIZATION

Authorization was provided by returning a signed copy of our Professional Services Agreement
No. 15-0504Nrev| dated February 5, 2016.

14  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 physical properties of the
soils encountered in the exploration test pits/borings, projected groundwater conditions, and the
layout and design data discussed in Section 2, Proposed Construction, of this report. If
subsurface conditions other than those described in this report are encountered and/or if design
and layout changes are implemented, GSH must be informed so that our recommendations can
be reviewed and amended, if necessary.

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

2, PROPOSED CONSTRUCTION

The proposed project consists of constructing a single-family residence, pool house, and boat
house on Lot 2R of the Reserve at Crimson Ridge Subdivision in Weber County, Utah.
Construction will likely consist of reinforced concrete footings and basement/crawlspace
foundation walls supporting | to 3 wood-framed levels above grade. Projected maximum
column and wall loads are on the order of 10 to 25kips and 1to 3 kips per lineal foot,
respectively.

Site development will require a moderate amount of earthwork in the form of site grading. We
estimate in general that maximum cuts and fills to achieve design grades will be on the order of
2to 8 feet. Larger cuts and fills may be required in isolated areas. To facilitate grading at the
site, the upslope walls of the structures must be designed as retaining walls. Additionally, a
series of rockery landscape walls are planned upslope of the proposed structure.

Page 2
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3. INVESTIGATIONS
3.1 FIELD PROGRAM

In order to define and evaluate the subsurface soil and groundwater conditions at the site,
3 borings were drilled to depths of about 21.5 to 51.5 feet below existing grade. The borings
were drilled using a truck-mounted drill rig equipped with hollow-stem augers. Additionally, 3
test pits were excavated to depths of about 6.5 to 9.0 feet below existing grade. The test pits
were excavated using a track-mounted excavator. Boring and test pit locations are presented on
Figure 2.

The field portion of our study was under the direct control and continual supervision of an
experienced member of our geotechnical staff. During the course of the excavating and drilling
operations, a continuous log of the subsurface soil conditions encountered was maintained. In
addition, samples of the typical soils encountered were obtained and placed in sealed bags and
plastic containers for subsequent laboratory testing and examination. The soils were classified in
the field based upon visual and textural examination. These classifications have been
supplemented by subsequent inspection and testing in our laboratory. Detailed graphical
representation of the subsurface conditions encountered is presented on Figures 3A through 3C,
Boring Log, and on Figures 4A through 4C, Test Pit Log. Soils were classified in accordance
with the nomenclature described on Figure 5, Key to Boring Log (USCS) and on Figure 6, Key
to Test Pit Log (USCS).

A 3.0-inch outside diameter, 2.42-inch inside diameter drive sampler (Dames & Moore) and a
2.0-inch outside diameter, 1.38-inch inside diameter drive sampler (SPT) were utilized in the
subsurface soil sampling at select locations within the boring. The blow counts recorded on the
boring logs were those required to drive the sampler 12 inches with a 140-pound hammer
dropping 30 inches.

A 2.42-inch inside diameter thin-wall drive sampler was utilized in the subsurface sampling of
the test pits at the site.

Following completion of drilling and excavation operations, one and one-quarter-inch diameter
slotted PVC pipe was installed in borings B-1, B-2, and B-3 in order to provide a means of
monitoring the groundwater fluctuations. The borings were backfilled with auger cuttings.
Following completion of excavating and logging, each test pit was backfilled. Although an
effort was made to compact the backfill with the trackhoe, backfill was not placed in uniform
lifts and compacted to a specific density. Consequently, the backfill soils must be considered as
non-engineered and settlement of the backfill with time is likely to occur.
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3.2 LABORATORY TESTING

3.2.1 General

In order to provide data necessary for our engineering analyses, a laboratory testing program was
performed. The program included moisture, density, Atterberg limits, partial gradations,
consolidation, and direct shear tests. The following paragraphs describe the tests and summarize
the test data.

3.2.2 Moisture and Density

To provide index parameters and to correlate other test data, moisture and density tests were
performed on selected samples. The results of these tests are presented on the boring logs,

Figures 3A through 3C, and on the test pit logs, Figure 4A through 4C.

3.2.3 Atterberg Limit Tests

To aid in classifying the soils, Atterberg limit tests were performed on samples of the fine-
grained cohesive soils. Results of the test are tabulated below:

Boring/

Test Pit | Depth | Liquid Limit | Plastic Limit | Plasticity Index Soil
No. (feet) (percent) (percent) (percent) Classification
B-1 5.0 35 18 17 SC
B-2 10.0 87 26 61 CH
B-3 37.5 36 14 22 CL

TP-1 5.0 52 16 36 CH
TP-2 0.5 45 30 15 ML
TP-2 1.0 36 18 18 CL
TP-2 3.0 43 18 25 CL
TP-3 3.0 28 18 10 SC
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3.2.4 Partial Gradation Tests

To aid in classifying the granular soils, partial gradation tests were performed. Results of the
tests are tabulated below:

Boring/

Test Pit Depth Percent Passing Seil
No. (feet) No. 200 Sieve Classification
B-1 5.0 214 SC
B-2 10.0 73.5 CH
B-3 45.0 18.8 SC
B-3 50.0 23.3 SC

TP-1 2.9 62.3 CL
TP-1 5.0 824 CH
TP-3 1.0 56.9 CL
TP-3 3.0 23.6 SC

3.2.5 Consolidation Tests

To provide data necessary for our settlement analyses, consolidation tests were performed on
each of 2 representative samples of the fine grained soils encountered at the site. Based upon
data obtained from the consolidation tests, the silty clay/clayey silt soils are moderately over-
consolidated and will exhibit moderate strength and compressibility characteristics under the
anticipated loadings. Additionally, the in-situ clays exhibit a moderate swell potential when
wetted, resulting in a swell pressure measured at about 1,200 pounds per square foot. Detailed
results of the test are maintained within our files and can be transmitted, at the client’s request.

3.2.6 Laboratory Direct Shear Test

To determine the shear strength of the soils encountered at the site, a laboratory direct shear test
was performed on a sample of the site soils. The results of the test are tabulated on the following

page.
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In-Situ Internal
Moisture Dry Friction Apparent
Boring Depth Soil Content Density Angle Cohesion
No. (feet) Type (percent) (pef) (degrees) (psf)
B-1 15.0 CL 32 91 28 250
B-2 225 CL 22 97 28 930
B-3 25.0 SC 81 31 36 155

4. SITE CONDITIONS
4.1 GEOLOGIC SETTING

A geologic hazards reconnaissance study' dated July 8, 2016 was prepared for the subject
property by Western Geologic, LLC, and a copy of that report is included in the attached
Appendix.

42 SURFACE

The subject property is a vacant, generally rectangular shaped lot located at 1013 North Valley
View Drive in Weber County, Utah. The topography of the site slopes downward to the
northeast at grades of about 10H:1V (Horizontal:Vertical) to about 2.5H:1V
(Horizontal:Vertical) with an overall change in elevation of about 85 feet across the site.
Vegetation at the site consists primarily of native weeds, grasses, brush, and numerous mature
trees, particularly over the slope area. The site is bordered on the east by Valley View Drive,
and on the west, north, and south by undeveloped property.

4.3 SUBSURFACE SOIL

Subsurface conditions encountered at the test pit and boring locations varied slightly across the
site. Topsoil and disturbed soils were observed in the upper 1.5 to 3.0 feet at the boring and test
pit locations. Non-engineered fill extending about 5.0 foot below existing site grades was
encountered at boring B-2. Natural soils were observed beneath the non-engineered fill and
topsoil/disturbed soils to the full depth penetrated, about 6.5 to 51.5 feet below surrounding
grades and consisted of silty clay with varying fine to coarse sand content, fine to coarse sandy
clay with varying amounts of gravel, clayey silt, clayey fine to coarse sand, weathered bedrock
(weathered claystone/siltstone), and occasional mixture of these soils.

“Report, Geologic Hazards Evaluation, The Reserve at Crimson Ridge, Lot 2-R, 1013 North Valley View
Drive, Liberty, Weber County, Utah,” Western Geologic, LLC, July 8, 2016.
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The natural granular soils encountered were very dense, saturated, light brown in color, and will
generally exhibit moderately high strength and low compressibility characteristics under the
anticipated vertical loading.

The natural silt/clay soils encountered were medium stiff to hard, dry to saturated, brown to gray
in color, and will generally exhibit moderate strength and compressibility characteristics under
the anticipated vertical loading.

For a more detailed description of the subsurface soils encountered, please refer to Figures 3A
through 3C, Boring Log, and Figures 4A through 4C, Test Pit Log. The lines designating the
interface between soil types on the test pit and boring logs generally represent approximate
boundaries. In-situ, the transition between soil types may be gradual.

44 GROUNDWATER

Static groundwater measurements were taken on Friday July 8, 2016, (37 days following drilling
of individual borings). The results of these measurements are tabulated below.

Static Groundwater Level
Below Existing Grade
(feet)
Boring No. July 8, 2016
B-1 12.5
B-2 14.9
B-3 17.5

Seasonal and longer-term groundwater fluctuations of 1.0 to 2.0 feet should be anticipated. The
highest seasonal levels will generally occur during the late spring and summer months.
Depending on the time of year construction occurs, the moderately shallow groundwater levels
could affect construction of the building.

5 DISCUSSIONS AND RECOMMENDATIONS
5.1 SUMMARY OF FINDINGS
The results of our analyses indicate that the proposed structure may be supported upon

conventional spread and/or continuous wall foundations established upon a minimum of 2 feet of
granular structural fill extending to suitable natural soils.

Page 7

Page 34 of 99



Exhibit B-Geote nical Report

James Anderson G S
Job No. 2070-01N-16 & A ll !I

Geotechnical Study — Lot 2R The Reserve at Crimson Ridge Subdivision
August 16, 2016

The most significant geotechnical aspects of the site are:

I. The surficial non-engineered fills encountered at boring B-2 and resulting from the test
pits/trench associated with the geotechnical/geological study;

2. The moderate strength characteristics of the natural silts and clays

3. The moderate swell potential of the natural silts and clays; and

4. Maintaining stability of the slope at the property.

All non-engineered fill materials must be removed in their entirety from beneath all structures
and flatwork and replaced with properly placed and compacted structural fill.

Due to the moderate strength characteristics and moderate swell potential of the natural silt and
clay soils at the site, a minimum of 2 feet of structural replacement fill is required beneath all
footings floor slabs, and flatwork. Additionally, to control the potential for differential
movement beneath the proposed pool, the pool must be established on a reinforced concrete mat
slab constructed over a minimum of 2 feet of structural replacement fill.

A subdrain system must be installed upslope of the home, pool house, boat house and rockery
landscape walls to reduce the potential for surface water infiltration, as discussed further within
this report. . A foundation subdrain must be constructed for all exterior foundations.
Additionally, a subdrain system with lateral tie-ins must be constructed beneath/around the
proposed pool.

Maintaining stability of the slopes at the site is critical to construction at the site. The upslope
walls of all structures must be designed as retaining walls. Additionally, a series of rockery
landscape walls are planned upslope of the structures. Though these rockery walls are planned a
landscape walls less than 4 feet in height, consideration must be given to proper construction of
the rockery walls.

The on-site soils are not appropriate to be used as structural site grading fill, however, they may
be used as general grading fill in landscape areas.

A geotechnical engineer from GSH will need to verify that all mass movement deposit soils, fill
material (if encountered) and topsoil/disturbed soils have been completely removed and suitable
natural soils encountered prior to the placement of structural site grading fills, floor slabs,
foundations, or rigid pavements.

In the following sections, detailed discussions pertaining to earthwork, foundations, lateral
pressure and resistance, floor slabs, slope stability, and the geoseismic setting of the site are
provided.
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52 EARTHWORK
5.2.1 Site Preparation

Initial site preparation will consist of the removal of surface vegetation, topsoil, and other
deleterious materials from beneath an area extending out at least 3 feet from the perimeter of the
proposed building, pavements, and exterior flatwork areas.

Additional site preparation will consist of the removal of existing non-engineered fills (if
encountered) from an area extending out at least 3 feet from the perimeter of residential
structures and | foot beyond rigid pavements.

Non-engineered fills/disturbed soil may remain in asphalt pavement and sidewalk areas as long
as they are free of deleterious materials and properly prepared. Below rigid pavements non-
engineered fills/disturbed soils must be removed. Additionally, the surface of any existing
engineered fills must be prepared prior to placing additional site grading fills.

Proper preparation shall consist of scarifying, moisture conditioning, and re-compacting the
upper 12 inches to the requirements for structural fill. As an option to proper preparation and
recompaction, the upper 12 inches of non-engineered fill (where encountered) may be removed
and replaced with granular subbase over unfrozen proofrolled subgrade. Even with proper
preparation, pavements established overlying non-engineered fills may encounter some long-
term movements unless the non-engineered fills are completely removed.

It must be noted that from a handling and compaction standpoint, onsite soils containing high
amounts of fines (silts and clays) are inherently more difficult to rework and are very sensitive to
changes in moisture content requiring very close moisture control during placement and
compaction. This will be very difficult, if not impossible. during wet and cold periods of the
year. Additionally, the onsite soils are likely above optimum moisture content for compacting at

present and would require some drying priot to recompacting.

Subsequent to stripping and prior to the placement of structural site grading fill, pavements,
driveway, and parking slabs on grade, the prepared subgrade must be proofrolled by passing
moderate-weight rubber tire-mounted construction equipment over the surface at least twice. If
excessively soft or loose soils are encountered, they must be removed to a maximum depth of
2 feet and replaced with structural fill. Beneath footings, all loose and disturbed soils must be
totally removed. Fill soils must be handled as described above.

Surface vegetation, debris, and other deleterious materials shall generally be removed from the
site. Topsoil, although unsuitable for utilization as structural fill, may be stockpiled for
subsequent landscaping purposes.

A representative of GSH must verify that suitable natural soils and/or proper preparation of
existing fills have been encountered/met prior to placing site grading fills, footings, slabs, and
pavements.
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5.2.2 Excavations

For granular (cohesionless) soils, construction excavations above the water table, not exceeding
4 feet, shall be no steeper than one-half horizontal to one vertical (0.5H:1V). For excavations up
to 10 feet, in granular soils and above the water table, the slopes shall be no steeper than one
horizontal to one vertical (1H:1V). Excavations encountering saturated cohesionless soils will
be very difficult and will require very flat sideslopes and/or shoring, bracing and dewatering.
Excavations deeper than 10 feet are not anticipated at the site.

Temporary excavations up to 10 feet deep in fine-grained cohesive soils (if encountered), above
or below the water table, may be constructed with sideslopes no steeper than one-half horizontal
to one vertical (0.5H:1V).

To reduce disturbance of the natural soils during excavation, it is recommended that smooth edge
buckets/blades be utilized.

All excavations must be inspected periodically by qualified personnel. If any signs of instability
or excessive sloughing are noted, immediate remedial action must be initiated.

5.2.3 Structural Fill

Structural fill will be required as site grading fill, as backfill over foundations and utilities, and
possibly as replacement fill beneath some footings. All structural fill must be free of sod,
rubbish, construction debris, frozen soil, and other deleterious materials.

Structural site grading fill is defined as fill placed over fairly large open areas to raise the overall
site grade. The maximum particle size within structural site grading fill should generally not
exceed 4 inches; although, occasional particles up to 6 to 8 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, the maximum particle size should generally be restricted to
2.5 inches.

Only granular soils are recommended in confined areas such as utility trenches, below footings,
etc. Generally, we recommend that all imported granular structural fill consist of a well-graded
mixture of sands and gravels with no more than 20 percent fines (material passing the No. 200
sieve) and less than 30 percent retained on the 3/4 inch sieve. The plasticity index of import
fine-grained soil shall not exceed 18 percent.

To stabilize soft subgrade conditions or where structural fill is required to be placed closer than
1.0 foot above the water table at the time of construction, a mixture of coarse gravels and cobbles
and/or 1.5- to 2.0-inch gravel (stabilizing fill) should be utilized. It may also help to utilize a
stabilization fabric, such as Mirafi 600X or equivalent, placed on the native ground if 1.5- to
2.0-inch gravel is used as stabilizing fill.
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On-site soils are not recommended as structural fill but may be used as non-structural grading fill
in landscape areas. Non-structural site grading fill is defined as all fill material not designated as
structural fill and may consist of any cohesive or granular soils not containing excessive amounts
of degradable material.

5.2.4 Fill Placement and Compaction
All structural fill shall be placed in lifts not exceeding 8 inches in loose thickness. Structural fills

shall be compacted in accordance with the percent of the maximum dry density as determined by
the ASTM? D-1557 (AASHTO?® T-180) compaction criteria in accordance with the table below:

Total Fill
Thickness | Minimum Percentage of
Location (feet) Maximum Dry Density
Beneath an area extending
at least 5 feet beyond the
perimeter of the structure Oto 10 95
Site Grading Fills outside
area defined above 0to5 90
Site Grading Fills outside
area defined above 5t 10 95
Trench Backfill - 96
Pavement granular
base/subbase - 96

Structural fills greater than 10 feet thick are not anticipated at the site.

Subsequent to stripping and prior to the placement of structural site grading fill, the subgrade
shall be prepared as discussed in Section 5.2.1, Site Preparation, of this report. In confined areas,
subgrade preparation shall consist of the removal of all loose or disturbed soils.

If utilized for stabilizing fill, coarse gravel and cobble mixtures should be end-dumped, spread to
a maximum loose lift thickness of 15 inches, and compacted by dropping a backhoe bucket onto
the surface continuously at least twice. As an alternative, the fill may be compacted by passing
moderately heavy construction equipment or large self-propelled compaction equipment at least
twice. Subsequent fill material placed over the coarse gravels and cobbles shall be adequately
compacted so that the “fines” are “worked into” the voids in the underlying coarser gravels and
cobbles.

. American Society for Testing and Materials
- American Association of State Highway and Transportation Officials
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5.2.5 Utility Trenches

All utility trench backfill material below structurally loaded facilities (flatwork, floor slabs,
roads, etc.) shall be placed at the same density requirements established for structural fill. If the
surface of the backfill becomes disturbed during the course of construction, the backfill shall be
proofrolled and/or properly compacted prior to the construction of any exterior flatwork over a
backfilled trench. Proofrolling may be performed by passing moderately loaded rubber tire-
mounted construction equipment uniformly over the surface at least twice. If excessively loose
or soft areas are encountered during proofrolling, they must be removed (to a maximum depth of
2 feet below design finish grade) and replaced with structural fill.

Most utility companies and City-County governments are now requiring that Type A-1-a/A-1-b
(AASHTO Designation — basically granular soils with limited fines) soils be used as backfill
over utilities. These organizations are also requiring that in public roadways the backfill over
major utilities be compacted over the full depth of fill to at least 96 percent of the maximum dry
density as determined by the AASHTO T-180 (ASTM D-1557) method of compaction. We
recommend that as the major utilities continue onto the site that these compaction specifications
are followed.

Natural or imported silt/clay soils are not recommended for use as trench backfill, particularly in
structurally loaded areas.

53 SLOPE STABILITY
5.3.1 Parameters
The properties of the soils at this site were estimated using the results of our laboratory testing,

published correlations, and our experience with similar soils. Accordingly, we estimated the
following parameters for use in the stability analyses:

Internal Friction Angle Apparent Cohesion | Saturated Unit Weight
Material (degrees) (psf) (pcf)
Natural Clay/Silt 26 200 115
Concrete 0 28,800 150
Boulders 0(45) 8000 (0) 145

For the seismic analysis, a peak horizontal ground acceleration of 0.279 using IBC 2012
guidelines and adjusted for Site Class effects (for Site Class D soils) was obtained for site (grid)
locations of 41.2774 degrees latitude (north) and 111.8298 degrees longitude (west). To model
sustained accelerations at the site, one-half of this value is typically used. Accordingly, a value
of 0.14 was used as the pseudostatic coefficient in the seismic analyses.
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5.3.2 Stability Analyses

Using these input parameters, the internal (rock-to-rock) stability of the walls was evaluated
considering sliding, overturning, and bearing capacity to achieve respective minimum factors of
safety of 1.5, 2.0, and 3.0 for static conditions and I.1, 1.5, and 1.5 for seismic conditions. The
results of this analysis (see attached Figure 7) indicate that a maximum rock wall height of about 6
feet can be achieved in | tier using boulder sizes ranging from 24 inches (top row) to 36 inches
(bottom row) retaining relatively level backfill.

We evaluated the global stability of the existing slope using the computer program SLIDE. This
program uses a limit equilibrium (Simplified Bishop) method for calculating factors of safety
against sliding on an assumed failure surface and evaluates numerous potential failure surfaces,
with the most critical failure surface identified as the one yielding the lowest factor of safety of
those evaluated. We analyzed the following configuration based on the cross-section provided in
the referenced geologic study and proposed grading plan provided by Habitations Residential
Design Group (see geological study in appendix for cross-section information and location):

> An approximately 6 foot high slopes graded at about 10H:1V (Horizontal:Vertical)
followed by 2 building pads for the home and pool house followed by a series of 5 tiers
of rockery walls about 4 feet tall per tier and separated by 6 feet measured from wall face
to wall face. Above the rockery walls the slope continues to the edge of the property at a
grade of about 2.5H:1V (Horizontal:Vertical). The overall change in elevation is about
145 feet across the site. To simulate the load imposed on the slope by the proposed
home, a load of 1,500 psf was modeled over the proposed building areas. In addition, a
phreatic surface was included in our analyses to account for encountered groundwater.

Typically, the required minimum factors of safety are 1.5 for static conditions and 1.0 for seismic
(pseudostatic) conditions. The results of our analyses indicate that the proposed slope
configurations and rockery walls analyzed will meet both these requirements provided our
recommendations are followed (see Figures 8 and 9).

Slope movements or even failure can occur if the slope soils are undermined or become
saturated. Groundwater was encountered during the course of our field investigation as shallow
as 12.5 feet below existing site grades. Further saturation of the slope soils can adversely affect
the stability of the slope. Measures must be implemented to reduce the potential for saturation of
the soils at the site. Surface drainage at the bottom and top of the slope should be directed to
prevent ponding at the toe or crest of the slope. Subdrains must be constructed behind the
rockery walls as discussed below. Additionally, cut-off drains on the slope above the home,
above the pool house, and above the rockery walls are recommended to reduce the potential for
infiltration of surface water at the site, as discussed further in Section 5.8, Subdrains. Landscape
irrigation on this and surrounding areas may also create additional seasonal groundwater
fluctuations. The limitations of landscape irrigation at the site are discussed further in Section
5.9, Site Irrigation. The property owner and the owner’s representatives should be made aware of
the risks should these or other conditions occur that could saturate or erode/undermine the slope
soils.
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Changes to the grading at the site and any retaining walls must be properly engineered to
maintain stability of the slopes. The upslope walls of structures at this site must be properly
engineered to act as retaining walls and must be a minimum of 12 inches thick. The footing
must be appropriately sized by the structural engineer to act as a cantilevered concrete retaining
wall. GSH must review the final grading plans for the project prior to initiation of an
construction.

5.3.3 Rockery Wall Recommendations

Based on the results of our analyses, the block retaining walls at this site will be stable if constructed
as follows (also see Figure 10, attached):

» The five tier rockery walls may be constructed to a maximum exposed height of 4
feet per tier, with each tier separated by a minimum of 6 feet from wall face to wall
face. The rockery wall tiers must be composed of boulders with a minimum nominal
size (diameter) of 36 inches for the lowest row of boulders, grading in size to 24
inches for the top row of boulders, with the lowest row of boulders embedded a
minimum of 1 foot below the ground surface.

The rockery wall facing should slope at 1.0H:2.0V or flatter.

\ 14

Boulders used in the rock walls should be durable (i.e. not limestone, soft
sandstone, conglomerate, or other rocks which have weakened planes that could
cause rocks to split) and placed in a manner that will not significantly weaken
their internal integrity. There should be maximum rock-to-rock contact when
placing the rock boulders and no rocks should bear on a downward-sloping face
of any supporting rocks. Larger gaps may be filled with smaller rocks or sealed
with a cement grout.

‘1

Y

Drainage behind the walls must be provided, as shown on Figure 10. The drain shall
consist of a perforated 4-inch minimum diameter pipe wrapped in fabric and placed at
the bottom and behind the lowest row of boulders. The pipe shall daylight at one or
both ends of the wall and discharge to an appropriate drainage device or area. Clean
gravel up to 2 inches in maximum size, with less than 10 percent passing the No. 4
sieve and less than 5 percent passing the No. 200 sieve, shall be placed around the
drain pipe. A fabric, such as Mirafi 140N or equivalent, shall be placed between the
clean gravel and the adjacent soils. A zone of clean gravel and fabric at least 12
inches wide shall also extend above the drain, upward and behind the boulders to
about 2 feet below the top of the wall, as shown on Figures 16 and 17.

Structural site grading fill must be placed per the recommendations discussed with
this study.

Y

It should be noted that rockery walls are constructed of natural materials and are therefore subject to
natural weathering processes and environmental attacks that may compromise the stability of the
rockery wall. Boulders used during construction are subject to natural weathering by seasonal
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changes, wind, frost action, chemical reaction, water, etc. Additionally, the stability of rockery walls
can be affected by other onsite and offsite influences such as saturation of retained soils, saturation of
supporting soils, root action of vegetation and trees adjacent to the wall, and animal activities
including burrowing and nesting. Rockery walls and the associated slopes must be closely monitored
for signs of excessive weathering, drainage characteristics, signs of movement in the boulder,
obstruction of drain outlets, etc.  Frequent maintenance. repair, and inspection must be performed
on the wall at least weekly and more often if any signs of erosion or movement are noticed. If any
signs of erosion or movement are noticed. GSH must be contacted immediately to provide
recommendations.

54  SPREAD AND CONTINUOUS WALL FOUNDATIONS

5.4.1 Design Data

The proposed structure may be supported upon conventional spread and continuous wall
foundations established upon a minimum of 2 feet of structural fill extending to suitable natural

soils. For design, the following parameters are provided:

Minimum Recommended Depth of Embedment for

Frost Protection - 30 inches
Minimum Recommended Depth of Embedment for

Non-frost Conditions - 15 inches
Recommended Minimum Width for Continuous

Wall Footings - 16 inches
Minimum Recommended Width for Isolated Spread

Footings - 24 inches

Recommended Net Bearing Pressure
for Real Load Conditions

1,500 pounds
per square foot
Bearing Pressure Increase

for Seismic Loading - 50 percent

The term “net bearing pressure” refers to the pressure imposed by the portion of the structure
located above lowest adjacent final grade. Therefore, the weight of the footing and backfill to
lowest adjacent final grade need not be considered. Real loads are defined as the total of all dead
plus frequently applied live loads. Total load includes all dead and live loads, including seismic
and wind.

5.4.2 Installation

Footings shall not be installed upon mass movement soil deposits, soft or disturbed soils, non-
engineered fill, construction debris, frozen soil, or within ponded water. If the granular structural
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fill upon which the footings are to be established becomes disturbed, it shall be recompacted to
the requirements for structural fill or be removed and replaced with structural fill.

The width of structural fill, where placed below footings, shall extend laterally at least 6 inches
beyond the edges of the footings in all directions for each foot of fill thickness beneath the
footings. For example, if the width of the footing is 2 feet and the thickness of the structural fill
beneath the footing is 2.0 feet, the width of the structural fill at the base of the footing excavation
would be a total of 4.0 feet, centered below the footing.

5.4.3 Settlements

Maximum settlements of foundations designed and installed in accordance with
recommendations presented herein and supporting maximum anticipated loads as discussed in
Section 2, Proposed Construction, are anticipated to be | inch or less.

Approximately 40 percent of the quoted settlement should occur during construction.

5.5 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 foundations and the
supporting soils. In determining frictional resistance, a coefficient of 0.40 should be utilized for
foundations placed over granular structural fill. Passive resistance provided by properly placed
and compacted granular structural fill above the water table 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.

5.6 LATERAL PRESSURES

The lateral pressure parameters, as presented within this section, are for backfills which will
consist of drained granular soil placed and compacted in accordance with the recommendations
presented herein. The lateral pressures imposed upon subgrade facilities will, therefore, be
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 walls (moderately yielding), generally not exceeding
8 feet in height, granular backfill may be considered equivalent to a fluid with a density of
45 pounds per cubic foot. The above values assume that the surface of the soils slope behind the
wall is no steeper than 4 horizontal to 1 vertical and that the granular fill within 3 feet of the wall
will be compacted with hand-operated compacting equipment.
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For seismic loading, a uniform pressure shall be added. The uniform pressures based on
different wall heights are provided in the following table:

Wall Height Seismic Loading Seismic Loading
(feet) Active Case Moderately Yielding
(psf) (psf)
4 25 55
6 40 85
8 55 115

5.7 FLOORSLABS

Floor slabs may be established upon a minimum of 2 feet of structural fill extending to suitable
natural soils. Under no circumstances shall floor slabs be established over mass movement
deposit soils, non-engineered fills, loose or disturbed soils, sod, rubbish, construction debris,
other deleterious materials, frozen soils, or within ponded water. In order to provide a capillary
break and facilitate curing of the concrete, it is recommended that floor slabs be directly
underlain by 4 inches of “free-draining” fill, such as “pea” gravel or three-quarters- to one-inch
minus clean gap-graded gravel.

Settlement of lightly loaded floor slabs (average uniform pressure of 100 to 150 pounds per
square foot or less) is anticipated to be less than 1/4 inch.

The tops of all floor slabs in habitable areas must be established at least 4 feet above the highest
anticipated normal water level or 1.5 feet above the maximum groundwater level controlled by

land drains.
5.8 POOLS

A pool and pool house are planned upslope of the proposed home at the site. Measures must be
taken to reduce the potential for differential movement across the pool. The pool must be
established on a reinforced concrete mat slab constructed over a minimum of 2 feet of compacted
structural replacement fill. The mat slab must be a minimum of 6 inches thick and reinforced to
minimize movement to 0.25 inches or less. Above the mat slab and immediately below the pool,
a drainage layer consisting of a minimum of 12 inches of free-draining gravel must be placed.
Within this layer of free-draining gravel, the pool subdrain must be constructed with lateral tie-
ins at a maximum of 20 feet on center connecting to the exterior foundation subdrain discussed
below.
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5.9 SUBDRAINS

5.9.1 General

We recommend that the perimeter foundation subdrains and a cutoff drain above the home,
upslope of the pool house, and above the rockery walls be installed as indicated below.

5.9.2 Foundation Subdrains

Foundation subdrains should consist of a 4-inch diameter perforated or slotted plastic or PVC
pipe enclosed in clean gravel. The invert of a subdrain should be at least 2 feet below the top of
the lowest adjacent floor slab. The gravel portion of the drain should extend 2 inches laterally
and below the perforated pipe and at least 1 foot above the top of the lowest adjacent floor slab.
The gravel zone must be installed immediately adjacent to the perimeter footings and the
foundation walls. To reduce the possibility of plugging, the gravel must be wrapped with a
geotextile, such as Mirafi 140N or equivalent. Above the subdrain, a minimum 4-inch-wide
zone of “free-draining” sand/gravel should be placed adjacent to the foundation walls and extend
to within 2 feet of final grade. The upper 2 feet of soils should consist of a compacted clayey
cap to reduce surface water infiltration into the drain. As an alternative to the zone of permeable
sand/gravel, a prefabricated “drainage board,” such as Miradrain or equivalent, may be placed
adjacent to the exterior below-grade walls. Prior to the installation of the footing subdrain, the
below-grade walls should be dampproofed. The slope of the subdrain should be at least 0.3
percent. The gravel placed around the drain pipe should be clean 0.75-inch to 1.0-inch minus
gap-graded gravel and/or “pea” gravel. The foundation subdrains can be discharged into the area
subdrains, storm drains, or other suitable down-gradient location.

We recommend final site grading slope away from the structures at a minimum 2 percent for
hard surfaces (pavement) and 5 percent for soil surfaces within the first 10 feet from the
structures.

5.9.3 Cutoff Drain

To reduce potential infiltration of surface water and groundwater into the subsurface soils at the
site, a cutoff drain should be installed upslope of the home, upslope of the pool house, and
upslope of the rockery walls. Final location of the required cutoff drains must be reviewed by
GSH prior to construction. The drain should consist of a perforated 4-inch minimum diameter
pipe wrapped in fabric and placed near the bottom of a minimum 24 inch wide trench excavated
to a depth of at least 15 feet below existing grade and lined in filter fabric. The pipe should
daylight at one or both ends of the drain and discharge to an appropriate drainage device or area.
Clean gravel up to 2 inches in maximum size, with less than 10 percent passing the No. 4 sieve
and less than 5 percent passing the No. 200 sieve, should be placed around the drain pipe. A
fabric, such as Mirafi 140N or equivalent, should be placed between the clean gravel and the
adjacent soils. A zone of clean gravel wrapped in fabric at least 24 inches wide should also
extend above the drain, to within 2 feet of the ground surface, with fabric placed over the top of
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the gravel. The upper 2 feet of soils should consist of a compacted clayey cap to reduce surface
water infiltration into the drain.

5.10 SITE IRRIGATION

Proper site drainage is important to maintaining slope stability at the site. Saturation of soils at
the site may result in slope movement or failure. Therefore, we recommend that no irrigation
lines should be placed on the slope. Landscaping at the site should be planned to utilize drought
resistant plants that require minimal watering. Plants or lawn may be placed on the slope, with
plants watered using direct drip systems targeted only for each plant, and any lawn areas watered
using sprinklers placed in a manner such that watering is a minimum of 30 feet back from the
crest of the slope. Overwatering should be strictly avoided. The surface of the site should be
graded to prevent the accumulation or ponding of surface water at the site. The property owner
and the owner's representatives should be made aware of the risks should these or other
conditions occur that could saturate or erode/undermine the slope soils.

To reduce the potential for saturation of the site soils, overwatering at the site should be strictly
avoided. Watering at the site should be limited to a maximum equivalent rainfall of 0.5 inches
per week. [rrigation at the site should be strictly avoided during periods of natural precipitation.

5.11 GEOSEISMIC SETTING

5.11.1 General

Utah municipalities have adopted the International Building Code (IBC) 2012. The IBC 2012
code determines the seismic hazard for a site based upon 2008 mapping of bedrock accelerations
prepared by the United States Geologic Survey (USGS) and the soil site class. The USGS values
are presented on maps incorporated into the IBC code and are also available based on latitude
and longitude coordinates (grid points).

The structure must be designed in accordance with the procedure presented in Section 1613,
Earthquake Loads, of the IBC 2012 edition.

5.11.2 Faulting

Based upon our review of available literature, no active faults are known to pass through the site.
The nearest active fault is the Wasatch Fault Zone Weber Section, approximately 6.0 miles west
of the site.

5.11.3 Soil Class

For dynamic structural analysis, the Site Class D — Stiff Soil Profile as defined in Chapter 20 of
ASCE 7 (per Section 1613.3.2, Site Class Definitions, of IBC 2012) can be utilized.

Page 19

Page 46 of 99



Exhibit B-Geote nical Report

James Anderson G S
Job No. 2070-01N-16 & ‘A II II

Geotechnical Study — Lot 2R The Reserve at Crimson Ridge Subdivision
August 16, 2016

5.11.4 Ground Motions

The IBC 2012 code is based on 2008 USGS mapping, which provides values of short and long
period accelerations for the Site Class B boundary for the Maximum Considered Earthquake
(MCE). This Site Class B boundary represents average bedrock values for the Western United
States and must be corrected for local soil conditions. The following table summarizes the peak
ground and short and long period accelerations for the MCE event and incorporates the
appropriate soil amplification factor for a Site Class D soil profile. Based on the site latitude and
longitude (41.2774 degrees north and -111.8298 degrees west, respectively), the values for this
site are tabulated below:

Site Class B Site Class D
Spectral Boundary [adjusted forsite] Design
Acceleration [mapped values] Site class effects] Values
Value, T (Yo g) Coefficient (% g) (% 2)
Peak Ground Acceleration 371 F, =1.129 41.9 27.9
0.2 Seconds
Sg =92.7 F, =1.12 Sms = 104.7 | Sps = 69.8
(Short Period Acceleration) i o =2 e ps = 6
1.0 Second '
=31.7 F, = 1.766 | Sy =56 Sp1 = 37.
(Long Period Acceleration) Sy I e ol 3

5.11.5 Liquefaction

The site is located in an area that has been identified by the Utah Geologic Survey as having
“very low” liquefaction potential. Liquefaction is defined as the condition when saturated, loose,
finer-grained sand-type soils lose their support capabilities because of excessive pore water
pressure which develops during a seismic event. Clay soils, even if saturated, will generally not
liquefy.

Liquefaction of the site soils is not anticipated during the design seismic event due to the
cohesive (clayey) nature of the site soils.

5.12 SITE OBSERVATIONS

As stated previously, prior to placement of foundations, floor slabs, pavements, and site grading
fills, a geotechnical engineer from GSH must verify that all non-engineered fill materials,
topsoil, and disturbed soils have been removed and/or properly prepared and suitable subgrade
conditions encountered. Additionally, GSH must observe fill placement and verify in-place
moisture content and density of fill materials placed at the site.
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513 CLOSURE

If you have any questions or would like to discuss these items further, please feel free to contact
us at (801) 393-2012.

Respectfully submitted,

Reviewed by:

Michael S. Huber, P.E.

State of Utah No. 740456 State of Utah No. 343650
Senior Geotechnical Engineer Senior Geotechnical Engineer

GSH Geotechnical, _d_,“ o

AMH/MSH:mmh

Encl. Figure 1, Vicinity Map
Figure 2,  Site Plan
Figures 3A Boring Log
Figures 4A through 4C, Test Pit Logs
Figure 5, Key to Boring Log (USCS)
Figure 6, Key to Test Pit Log (USCS)
Figure 7 Rockery Wall Stability Evaluation
Figures 8  and 9, Stability Results
Figure 10 Rockery Wall Detail
Appendix,  Geologic Hazards Reconnaissance Study

Addressee (email)
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V‘QG S | BORING LOG RN
L—A Page: | of |
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-01N-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/1/16 DATE FINISHED: 6/1/16
LOCATION: Lot 2 Crimson Ridge Subdivision GSH FIELD REP.: IM
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic  WEIGHT: 140lbs DROP: 30"
GROUNDWATER DEPTH: Not Encountered (6/2/16). 12,5' (7/8/16) ELEVATION: ---
3 g =
o = oL
= =[2|8|Z|& = | &
- . &gl 3|l B
) R DESCRIPTION =|lz|lols|Zlz]| 2| = REMARKS
- |U =(elzl=z|lZ|Z|=2]5
g1s “|C|%|z|&5|8|a]|&
s =lz|lzsl5lea 21z &
glc 512|223z |2|38]%2
z|S alz|lzm|=2)s|8|Z | =
Ground Surface
CL [SILTY CLAY 0 moist
with trace fine to coarse sand: trace fine and coarse gravel, | stiff
major roots (topsoil) to 3", brown to dark brown
i 14 25| 84
SC |CLAYEY FINE TO COARSE SAND 5
brown | 11 13 235117
11
CL [SILTY CLAY
with trace fine to coarse sand: gray 10
15 28 | 91
grades with coarse gravel | very stiff’
24
CL [SILTY CLAY/WEATHERED CLAYSTONE 13 moist
with trace fine to coarse sand: trace fine and coarse gravel; | 80 hard
gray
I 71
—20
86 26| 91
End of Exploration at 21.5'
No groundwater encountered at time of drilling
~25
See Subsurface Conditions section in the report for additional information. FIGURE 3A
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See Subsurface Conditions section in the report for additional information.

F ]@ : SH BORING LOG BORING: B-2
&-A Page: | of 2
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-0IN-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/2/16 DATE FINISHED: 6/2/16
LOCATION: Lot 2 Crimson Ridge Subdivision GSH FIELD REP.: M
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic  WEIGHT: 140 lbs  DROP: 30"
GROUNDWATER DEPTH: 22.0' (6/2/16). 14.9' (7/8/16) ELEVATION: ---
: S|~ :-; |2 §
@ AHBEEIHEE
=3 DESCRIPTION clzlg|e S22 REMARKS
ol B L|lSlaglZ|Z|=]5
2|g =0 el = 1 %|2|=
= clzls|lz|212|=2]|5&
g ¢ ARTHHBEREE
z|S ale2|Fl=z|=2|2|3| =
Ground Surface
CL |SILTY CLAY. FILL ¢ moist
FILL|with trace fine to coarse sand, trace tine and coarse gravel; very stiff
trace organics; gray
CH [SILTY CLAY 3
with trace fine to coarse sand: trace tine and coarse gravel: gray I 19 35170
I 28 31| 84
- 10
| n 41 74| 87 | 6
CL [SILTY CLAY/CLAYSTONE/SILTSTONE I moist
with trace fine to coarse sand; gray 50+ hard
~ 13
| S0+
I 30+
20
86
- 4
= saturated
50+ 21 97
=25
FIGURE 3B
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VWG S | BORING LOG —
L—--A Page: 2 of 2
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-01N-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/2/16 DATE FINISHED: 6/2/16
) = Xl a
= ~| 8 gl Re =
- ~| £ ﬁ =le=le E -
CHET DESCRIPTION Ela|2|g|2|Z(5|&E REMARKS
-4 = o ':! ;‘ = 177] = —
@ |S Zlzl=]l7]= 2:'-‘ = 7
z|¢ AETHEHEEE
z|s ala|lxs|=|lz2|2]| =)=
25
50+ hard
[ |50+ 2 | 100
30
50+ 2183
End of Exploration at 31.5'
Installed 1.25" diameter slotted PVC pipe to 30.0'
35
40
=45
~50
See Subsurface Conditions section in the report for additional information. FIGURE 3B

(continued)
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Fq( : S H BORING LOG BORING: B-3
Pagg: 1 of 3
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-01N-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/2/16 DATE FINISHED: 6/2/16
LOCATION: Lot 2 Crimson Ridge Subdivision GSH FIELD REP.: JM
DRILLING METHOD/EQUIPMENT: 3-3/4" ID Hollow-Stem Auger HAMMER: Automatic ~ WEIGHT: 140 Ibs  DROP: 30"
GROUNDWATER DEPTH: 32.0' (6/2/16). 17.5" (7/8/16) ELEVATION: ---
‘ AHREREE
= =l2|S2|=|"|e|&
> : =lZ2lz2l=zlele|z| = .
= ; DESCRIPTION =|2|n|l=2|ZF)|Z Z | = REMARKS
= [ =|1e|f1=2|Z2|Z| =13
oo Z|ClE|I2lE|é|al=
=l Elz|2|nlelZ|2]E
= | C S22l 2=]%
< gl=|Z2|28]lz2lS]8]=2
z|S sl 2|ls|l=la|2| 2| =
Ground Surface
L [SILTY CLAY a moist
with trace fine to coarse sand. trace organics; brown to black i very still
I 19
-5
| 43
CL [SILTY CLAY/CLAYSTONE/SILTSTONE | moist
with trace fine to coarse sand: whitish-gray 62 19 ] 94 hard
—10
| |50+
[ |50+ 23 | 160
CL [FINE TO COARSE SANDY CLAY 2 moist
with trace fine and coarse gravel: light brown to brown I 50+ hard
RS
—20
|
I 52
grades gray 25
See Subsurface Conditions section in the report for additional information. FIGURE 3C
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@IGSH | BORINGLOG | pori: 3
Page: 2 of 3
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-01N-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/2/16 DATE FINISHED: 6/2/16
) -~ 7
| ARERHEE
2 AEHENEE
2 S22l =l5|8|2]E s
@ | DESCRIPTION E 7 “alZ| 5| E REMARKS
- | U L1l E&lelzlZ=2]|D
Zls =23l zlE]|zw]al2
18 SHEIEH N EL
P e 1=lolzl=]|&)| <
z|s 2l =|3|2
grades gray 25 very stiff
|30 318l
grades light brown | hard
50+
~30
50+
h 4 I
= saturated
[ (5040
33
50/3"
504" 36 | 22
=40
| |50
I [sors
SC [CLAYEY FINE TO COARSE SAND 43 saturated
light brown | 50/5", 11 19 very dense
506"
~50
| |s0is" 13 23
End of Exploration at 5T.5 | [
See Subsurface Conditions section in the report for additional information. FIGURE 3C

(continued)
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V‘IG ST | BORING LOG I
&-A Page: 3 of 3
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-0IN-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/2/16 DATE FINISHED: 6/2/16
= | 5 E e & g :’: u%
[43] o - > - ~ : —
2 2lcelsls|ElClE]E
=1 DESCRIPTION Cla|z|2|2|2|5]|5 REMARKS
& =lz|2|lE|2|%2|2|5
=€ =|1S|=Z|lalz|=|2]z
z|s slz|d|=|la|s|3|=
Installed 1.25" diameter slatted PVC pipe to 30.0' 52
=355
=60
65
~70
=75
See Subsurface Conditions section in the report for additional information. FIGURE 3C

(continued)
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[qg : SH TEST PIT LOG TEST PIT: TP-1
|§_.A Page: | of |
CLIENT: Dr. James Anderson PROJECT NUMBER: 2070-01N-16
PROJECT: Lot 2 Crimson Ridge Subdivision DATE STARTED: 6/2/16 DATE FINISHED: 6/2/16
LOCATION: Lot 2 Crimson Ridge Subdivision GSH FIELD REP.: AA
EXCAVATING METHOD/EQUIPMENT: CAT 430D - Backhoe
GROUNDWATER DEPTH: Not Encountered (6/2/16) ELEVATION: ---
AREREE
2 HEEIHEE
- -~ = ,: = = v M, y
::‘1 v DESCRIPTION E i‘ g % Sé, = E REMARKS
&5 SHEEVIAL:
= C :: & !: = - - 2
- sl=eleclz2l=]l2| %
z|s slz|Z2|2|=|3| =
Ground Surface 0
CH |SILTY CLAY dry
with trace fine sand; major roots (topsoil ) to 3", dark brown I medium stiff
W (2%
trace roots EE 62 moist
stitf
grades reddish-brown .
M= 82 |52 | 36
roots grade out; gray I
saturated
End of Exploration at 6.5' |
No significant sidewall caving
No groundwater encountered at time of excavation
=10
=15
~20
~25
See Subsurface Conditions section in the report for additional information, FIGURE 4A
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TEST PIT LOG

Page: | of |

TEST PIT: TP-2

CLIENT: Dr. James Anderson

PROJECT NUMBER: 2070-01N-16

PROJECT: Lot 2 Crimson Ridge Subdivision

DATE STARTED: 6/2/16

DATE FINISHED: 6/2/16

LOCATION: Lot 2 Crimson Ridge Subdivision

GSH FIELD REP.: AA

EXCAVATING METHOD/EQUIPMENT: CAT 430D - Backhoe

See Subsurface Conditions section in the report for additional information.

GROUNDWATER DEPTH: Not Encountered (6/2/16) ELEVATION; ---
g g g5
= 2lz|Z|le|lo|z
= | E|Zz|&8E|Z
=3 DESCRIPTION Slzle|lmlelZ2lE REMARKS
=N BT == |Z|Zz|2|=|3
o s = [ = w o = e
= S ~|l=| & al|l <% = | =
- =l =2 < | S| <%
=€ lZ2(elz(=12]3
=z |8 alw|=2]lal|lf| 2|
Ground Surface 0
ML [CLAYEY SILT moist
with trace fine sand, trace organics. black 45 [ 15 |suty
CL |SILTY CLAY 21 | 84 36 | 18
with trace fine sand; dark brown A
grades brown :I 43 | 25
-5
I | NS hard
End of Expleration at 6.5' L
No signiticant sidewall caving
No groundwater encountered at time of excavation |
10
15
~20
—23
FIGURE 4B
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TEST PIT LOG

Page: | of |

TEST PIT: TP-3

CLIENT: Dr. James Anderson

PROJECT NUMBER: 2070-01N-16

PROJECT: Lot 2 Crimson Ridge Subdivision

DATE STARTED: 6/2/16

DATE FINISHED: 6/2/16

LOCATION: Lot 2 Crimson Ridge Subdivision

GSH FIELD REP.: AA

EXCAVATING METHOD/EQUIPMENT: CAT 430D - Backhoe

GROUNDWATER DEPTH: Not Encountered (6/2/16) ELEVATION: ---
. £ ~ |z
SAREREE
-l = Il e = z
25 s | Rl =ls|E]|=
- - -~ = = | o - - .
= DESCRIPTION =|lzlew|lz|lQ|2]|E REMARKS
L S22l Z2|1=2|3
g5 SAEHAEFIEE
g A I EIE
z|s Bl 2 Le ) 3=
Ground Surface 0
CL [SILTY CLAY moist
with trace fine to coarse sand; trace fine and coarse gravel; L stiff’
dark brown :l 26 57
grades with interbedded claycy sand layers i
i B 16 | 28 | 10
3 medium stift
CL [FINE TO COARSE SANDY CLAY moist
with trace fine and coarse gravel; brown ] very stiff
End of Exploration at 9.0'
No significant sidewall caving 1o
No groundwater encountered at time of excavation
15
~20
25
See Subsurface Conditions section in the report for additional information. FIGURE 4C
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CLIENT: Dr. James Anderson
PROJECT: Lot 2 Crimson Ridge Subdivision
PROJECT NUMBER: 2070-01N-16

KEY TO BORING LOG

® Q@ @ @ ® @ ® © O WATERL

©

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

& ws |

- . = o~ ~1 = g Z

g z|Z|S|Z|lelE]=
- =~ | = =11 = - .
@ | DESCRIPTION El3l&n|2|8|2]|5|. REMARKS

S c18|al2|z|4|al8

s slz|2lE128|E4|2]E

C clelsle|=|z2|2l%

Z{8lz1elz|5]12|3

] glz|las|l=z|la|f| 2|

0] @ ® ©® © @ @) @

COLUMN DESCRIPTIONS

Water Level: Depth to measured groundwater table. See

symbol below.

USCS: (Unified Soil Classification System) Description

of soils encountered; typical symbols are explained below.

Description: Description of material encountered; may
include color, moisture, grain size, density/consistency,

Depth (ft.}: Depth in feet below the ground surface,

Blow Count; Number of blows to advance sampler 12"
beyond first 6", using a 140-1b hammer with 30" drop.
Sample Svmbol: Type of soil sample collected at depth
interval shown; sampler symbols are explained below.
Moisture (%): Water content of soil sample measured in
laboratory; expressed as percentage of dryweight of

Dry Density (pef): The density of a soil measured in

laboratory; expressed in pounds per cubic foot.

% Passing 200: Fines content of soils sample passing a

No. 200 sieve; expressed as a percentage.

liquid behavior.

@
@

plastic propertics.

Liquid Limit (%): Water content at which a soil changes from plastic to
Plasticitv Index (%): Range of water content at which a soil exhibits
Remarks: Comments and observations regarding drilling or sampling

made by driller or field personnel. May include other field and laboratory
test results using the following abbreviations:

CEMENTATION: MODIFIERS:  MOISTURE CONTENT (FIELD TEST):
Weakly: Crumbles or breaks with Trace | |Dry: Absence of moisture, dusty,
handling or slight finger pressure. <59% dry to the touch,
Moderately: Crumbles or breaks with Some . "

o Y 520 Moist: Damp but no visible water.
considerable finger pressure. 5-12%
Strongly: Will not crumble or break with With Saturated: Visible water, usually
finger pressure. > 12% s0il below water table.
Descrptions and stratum lires are mterpretive: ficld descriptions may have beea modified to reflect lab test
results. Deseriptions on the logs apply oaly at the specific boring locations and at the time the borings were
advanced: they are not warmnted 1o by representative of subsurface conditions at other locations or times.

STRATIFICATION:
DESCRIPTION THICKNESS
Seam upto 178"
Layer 113" w0 127
Occasional:
Onc or less per 6° of thickness

Numerous;
More than onc per 6" of thickness

50%

USCS
MAJOR DIVISIONS SYMAOLS TYPICAL DESCRIPTIONS
CLEAN - A - . ) )
—— GRAVELS (GW | Well-Graded Gravels. Gravel-Sand Mixtures. Linle or No Fines
GRAVE (linle or Poorly-Graded Gravels, Gravel-Sand Mixtures, Little or No
More than 50% 10 fires) GP Fincs
ofcoarse  [Eo VELS WITH
COARSE- | fraction retained FENES GM  |silty Gravels. Gravel-Sand-Silt Mixtures
GRAINED | on No. 4 sieve. (app;eciable
. rel- Mi

SOILS amount of fines) GC Clayey Gravels, Gravel-Sand-Clay Mixiures
More than 50% of .
macrialislger | ganps | CLEANSANDS SW |well-Graded Sands. Gravelly Sands, Litle or No Fines

than  No. 200 ¢
More than 50% {litle or ) -
siavEsing e connee ik SP  |Poorly-Graded Sands, Gravelly Sands, Little or No Fines
fraction passing | SANDS ~ WITH " Silt Mi
hrcikih NE.A i SM  |Silty Sands. Sand-Silt Mixtures
sicve. (appreciable .
UG R SC Clayey Sands, Sand-Clay Mixtures
ML Inorganic Silts and Very Fine Sands, Rock Flour, Silty or
Clayey Fine Sands or Clayey Silts with Slight Plasticity
FINE- SILTS AND CLAYS  Liquid C L Inorganic Clays of Low to Medium Plasticity, Gravelly Clays.
o Limit less than 50% Sandy Clays, Silty Clays, Lean Clays
GRAINED *

SOILS OL Organic Silts and Organic Silty Clays o fLow Plasticity
More than 50% o MH Inorganic Silts, Micacious or Diatomacious Fine Sand or Silty
material is smaller L Soils

than No. 200 | SILTS AND CLAYS Liquid
sluveslsn Limit greater than CH  |morganic Clays of High Plasticity. Fat Clays

OH

Organic Silts and Organic Clays of Medium to High Plasticity

HIGHLY ORGANIC SOILS

PT

Peat, Humus, Swamp Soils with High Organic Contents

Note: Dual Symbols are used to indicate borderline soil classifications.

TYPICAL SAMPLER
GRAPHIC SYMBOLS

Bulk/Bag Sample

Standasd Penetration Split
Spoon Sampler

Rock Conc

No Recovens

325"0D.2.42°ID
D&M Sampler

3.0°0D.242°ID
D&M Sampler

Califomnia Sampler

Thin Wall

I=R== <] = Ny =] |

WATER SYMBOL
g Water Level

FIGURE 5



Exhibit B-Geote' nical Report

CLIENT: Dr, James Anderson
PROJECT: Lot 2 Crimson Ridge Subdivision
PROJECT NUMBER: 2070-0IN-16

TEST PIT LOG

KEY TO

@
®

®
®
@

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

COLUMN DESCRIPTIONS

symbol below.

Water Level: Depth to measured groundwater table. See ®

USCS: (Unified Soil Classification System) Description

of soils encountered; typical symbols are explained below.

Description: Description of material encountered: may
include color, moisture, grain size, density/consistency,

(@) Depth (ft.): Depth in fect below the ground surface.

Sample Svmhbol: Type of soil sample collected at depth
interval shown; sampler symbols are explained below.
Moisture (%): Water content of soil sample measured in
laboratory; expressed as percentage of dryweight of

Dry Density (pef): The density of a soil measured in

laboratory; expressed in pounds per cubic foot.

% Passing 200: Fines content of soils sample passing a
No. 200 sieve: expressed as a percentage.

& =15
2 g g2
g Blal=l=slo| =z
=l - o= - = &= -
> -~ = T = =] s
@ | . DESCRIPTION =lzlal1z|12]2]E REMARKS
- U =l S| 8lz2z|2]|=|C
g8 =|£|2[8|%]|28]|¢&
[ =S| 2. <l =]|%
=1C e lz|lslz|l=|2| %
o w < = - a5 = -
=Z1|S5 a|lwun|l2]a8| 8| =] &
© @ @ @6 60 @ @

liquid behavior.

plastic properties.

Remarks: Comments and observations regarding drilling or sampling
(D made by driller or field personnel. May include other field and laboratory
test results using the following abbreviations:

Liquid Limit (%): Water content at which a soil changes from plastic to

Plasticity Index (%): Range of water content at which a soil exhibits

CEMENTATION MODIFIERS.  MOISTURE CONTENT (FIELD TEST)
Weakly: Crumbles or breaks with Trace | [Dry: Absence of moisture, dusty,
handling or slight finger pressure. <59 dry to the touch.
Moderately: Crumbles or breaks with Some " =

: Maoist: Damp but no visible water.
considerable finger pressure. 5.129%
Stroagly: Will not crumble or break with With Saturated: Visible water, usually
finger pressure. > [29% soil below water table.
Descriptions and stratum lines are interpretive: ficld desenptions may have been modified to reflect lab test
results. Descriplions on the logs apply only at the specific boring locations and at the time the borings wene
advaneed. they are not warranted o be representative of subsurface conditions at other locations of timgs

USCS STRATIFICATION:
MAJOR DIVISIONS el TYPICAL DESCRIPTIONS S RES T
CLEAN v . s A0 T Seam upto 18"
: GRAVELS GW Well-Graded Gravels. Gravel-Sand Mixtures, Little or No Fines — i 3
GRAVELS (lintle or Poorly-Graded Gravels, Gravel-Sand Mixtures, Little or No Occasional:
Mﬂl'f;“ than 50% no fines) GP Fines O or kess per 67 of thickness
of coarse
5 e GRAVELS WITH : e Numerous;
(C:g:r\\ll';SEED fmcl\llzn ;c;a;n:d s (GM  |silty Gravels, Gravel-Sand-Silt Mistares el S
on NO. 1eve. n
l {sppeecinble GC  |Clayey Gravels. Gravel-Sand-Clay Mixtures
SOILS amount of fines) TYPICAL SAMPLER
More than 50% of i GRAPHIC SYMBOLS
Gy ,m;“ sANDs | CLEANSANDS SW | Weil-Graded Sands, Gravelly Sands, Little or No Fines '
than  No. 200 i s
e More than 502 (inle or 4 ollv g ‘o Fines
2 T i a g SP Poorly-Graded Sands, Gravelly Sands, Little or No Fines B Bulk/Bag Sample
fraction passing [ SANDS  WITH g i ﬂ]] Standand Penetration Spiut
through No. 4 FINES SM Silty Sands, Sand-Silt Mixtures Spoon Sampk
e a.ng:iiie::'n;::s) SC Clayey Sands. Sand-Clay Mixtures l Rock Core
Inorganic Silts and Very Fine Sands, Rock Flour, Silty or 4 e
ML |Ciayey Fine Sands or Clayey Sits with Stight Plasticity i
FINE- SILTS AND CLAYS  Liquid CL Inorganic Clays of Low 1o Medium Plasticity. Gravelly Clays, m 3.25"0D.2.42°ID
GRAINED Limit less than 50% Sandy Clays, Silty Clays. Lean Clays D&M Sampler
‘ o i o 3.0°0D,242°ID
SOILS OL Organic Silts and Organic Silty Clays o £ Low Plasticity E JD&M Sampler
Ntm l.h 5001 [ 0 - o 0 . - - .
than 50% ¢ MH lm?rga.mc Silts, Micacious or Diatomacious Fine Sand or Silty Califormia Sampher
material is smaller < ; o Soils
than No. 200 Sl.l..'l_'S AND CLAYS Liquid - - — o
—— Limit greater than CH  [morganic Clays of High Plasticity. Fat Clays [I] Thin Wall
50%
OH Organic Silts and Organic Clays of Medium to High Plasticity
WATER SYMBOL

HIGHLY ORGANIC SOILS

PT

Peat, Humus, Swamp Soils with High Organic Contents

Note: Dual Symbols are used to indicate borderline soil classifications.

g Water Level

FIGURE 6
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Exhibit B-Geotec

iical Report

ROCK WALL STABILITY EVALUATION

Project: Lot 2R The Reserve at Crimson Ridge Date: 8/16/2016
Location: Weber County, Utah By: AMH
Backfill slope angle, B: 18  degrees (B) Foundation soil y : 115 pof
Batter angle (from vertical): 26,6  degrees (o) Foundation soil ¢ : 26 degrees
Soil/wall interface friction: 0 degrees (8) Found. soil cohesion: 200  psf
Surcharge pressure: 0 psf Retained soil y: 115 pcf
static seismic Retained soil ¢ : 26 degrees
FS against sliding (Stat/Seis): 1.5 1.1 Retain. soil cohesion: 200  psf
FS against overturning {St/Se): 2.0 1.5 Rock boulder vy : 145  psf
FS for bearing (Static/Seismic): 2.5 1.5 Rock boulder ¢ : 45 degrees
Horizontal seismic coeff., ky: 0.14  (typically Y2of PGA) Embedment depth: 1 feet
Vertical seismic coeff., k,: 0 (typically 0) Average rock wall y: 145  pcf
Rock to Rock interface factor: 1 (typically 2/3) Min. top rock size: 24 inches
Bearing Capacity 11079 psf (Meyerhoff) Min.bottom rock size: 36 inches
STATIC
Wall Ht, H (ft) 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Back of wall, w ( °}) 0.0 9.5 14.0 16.7 18.4 19.7 20.6 21.3
Wall Wt, W (Ibs/ft) 725 1088 1450 1813 2175 2538 2900 3263
Wall Xcontraig (1) 1.73 1.97 2.20 2.43 2.67 2.76 2.87 2.99
Wall Yeomraia (ft) 0.933 1.400 1.867 2.333 2.800 3.300 3.787 4.259
Coulomb K, 0.5143 0.4326 0.3966 0.3761 0.3629 0.3537 0.3469 0.3416
F, (Ibs/ft) 1 1 1 1 27 154 313 502
Fiiging (IDS/ft) 1 1 1 1 26 145 293 468
Fresisting (I0S/ft) 354 530 707 884 1057 1212 1361 1502
FSbas& sllding > 100 > 100 > 100 > 100 41.4 8.3 4.6 3.2
FSintertace shear > 100 > 100 > 100 >100 85.3 17.5 9.9 7.0
Moverem (ft-lbs/ft) 0 1 1 2 51 339 781 1405
Miresisiing (ft-1Ds/ft) 1257 2138 3189 4409 5769 6814 7890 9008
FSoverturn > 100 > 100 > 100 > 100 > 100 20.1 10.1 6.4
Eccentricity, e (ft) [ -0.23 -0.47 -0.70 -0.93 -1.14 -1.10 -1.05 -0.97
Bearing Pressure 354 700 1159 1730 2368 2660 2879 3015
FShearing 31.3 15.8 9.6 6.4 4.7 4.2 3.8 3.7
SEISMIC
Mononobe-Okaba K,, =| 0.8936 0.7911 0.7497 0.7273 0.7132 0.7036 0.6965 0.6911
F.. (Ibs/ft) 0 0 0 193 463 808 1228 1723
Fiiding (IDS/ft) 102 152 203 438 744 1116 1556 2062
Fresisiing (IbS/ft) 354 530 707 857 989 1105 1204 1287
FShase siiding 3.5 3.5 3.5 2.0 1.3 1.0 0.8 0.6
FSintertace shear 7.1 7.1 741 4.1 2.9 2.3 1.9 1.6
Movgn_um (ft-Ibs/ft) 94 213 378 1144 2393 4097 6431 9491
Mresisiing (ft-1Ds/ft) 1257 2139 3190 4195 5190 5825 6348 6753
FSeverturn 13.3 10.1 8.4 3.7 2.2 1.4 1.0 0.7
Eccentricity (ft) -0.10 -0.27 -0.44 -0.24 0.12 0.74 1.53 2.54
Bearing Pressure 192 166 59 309 840 1869 3347 5343
FSpearing 57.7 66.8 189.1 35.8 13.2 5.9 3.3 2.1

Notes:

Max. Recommended Wall Height: 6 feet for 24-inch (top row) to 36-inch (bottom row) size boulders

1. Equations from "Recommended Rockery Design & Construction Guidelines” Publication FHWA-CLF/TD-06-006, Nov. 2006.
2. Cohesion included in active pressure force by subtracting ( 2 * ¢ * VK, ), but force is not allowed to be less than 0.
3. Other equations: W=[r"{average rock radius) 2 *H]* Yk i FSintertace sneee=(ROCK to Rock interface factor) [W*tan( ¢ o)/ Psiding]

PROJECT NO.:

2070-0IN-16

@GSH

FIGURE NO.:

7
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Exhibit B-Geote nical Report

ROCK WALL DETAIL
LOT 2R THE RESERVE AT CRIMSON RIDGE, WEBER COUNTY

NOTES:

1. BACKFILL SOILS SHOULD BE PLACED IN LOOSE LIFTS NOT EXCEEDING A THICKNESS OF
12 INCHES, MOISTURE CONDITIONED TO WITHIN 2% OF OPTIMUM, AND COMPACTED TO
A MINIMUM 95% OF THE MAXIMUM DRY DENSITY AS DETERMINED BY ASTM D1557.

2. FREE-DRAINING BACKFILL SHALL CONSIST OF GRAVEL HAVING LESS THAN 5% PASSING
No. 200 SIEVE, OR MAY USE MIRADRAIN (OR EQUIVALENT) INSTEAD OF GRAVEL & FABRIC.

3. PERFORATED DRAIN SHALL BE WRAPPED WITH FABRIC, SLOPED A MINIMUM 2% TO SIDE
OF WALL, AND DISCHARGED TO APPROPRIATE DRAINAGE DEVICE.

4. BOULDER SIZES SHALL BE A MINIMUM 36 INCHES FOR THE BOTTOM ROW AND A
MINIMUM 24 INCHES FOR THE UPPER ROW FOR EACH TIER.

Mirafi 140N fabric or
equival. (See Note f2J
i

1" Min. Width Backl
(see Note 2
4-in.dia perforated Drain
(See Note 3)
NOT TO SCALE
PROJECT NO.: 2070-0IN-16 @OIGSH FIGURE NO.: 10
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REPORT

GEOLOGIC HAZARDS EVALUATION
THE RESERVE AT CRIMSON RIDGE, LOT 2-R
1013 NORTH VALLEY VIEW DRIVE

LIBERTY, WEBER COUNTY, UTAH

LB

Prepared for

Dr. James Anderson
759 West 2525 South
Syracuse, Utah 84075

July 8, 2016

Prepared by

Western Geologic, LLC
WESTERN| 2150 South 1300 East, Suite 500

/\(Y\ Salt Lake City, Utah 84106
Voice: 801.359.7222
ﬁ[l]l[]ﬁ[[ Fax.  801.990.4601

Web: www.westerngeologic.com
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WESTERN WESTERN GEOLOGIC, LLC
| /\()f\ 2150 SoutH 1300 East, Sute 500
BEOLOGIC SALT LAKE Crry, UT 84106 USA
Phone: 801.359.7222 Fax: 801.990.4601 Email: cnelson@westermngeologic.com
July 8, 2016

Dr. James Anderson
759 West 2525 South
Syracuse, Utah 84075

SUBJECT: Geologic Hazards Evaluation
The Reserve at Crimson Ridge, Lot 2-R
1013 North Valley View Drive
Liberty, Weber County, Utah

Dear Mr. Anderson:

This report presents results of an engineering geology and geologic hazards review and
evaluation conducted by Western GeoLogic, LLC (Western GeoLogic) for lot 2-R in The
Reserve at Crimson Ridge subdivision in Eden, Utah (Figure 1 — Project Location). The Project
is identified as Weber County Assessor’s parcel number 20-105-0002 (1013 North Valley View
Drive). The site is on east- to northeast-facing slopes in western Ogden Valley at the eastern
base of the Wasatch Range, and is in the NW1/4 Section 10, Township 6 North, Range 1 East
(Salt Lake Base Line and Meridian; Figure 1). Elevation of the property ranges from about
6,630 feet to 6,730 feet above sea level. It is our understanding that the current intended site use
is for development of a single-family residential home.

A prior geologic hazards and engineering geotechnical evaluation was conducted for the original
Pineview Estates at Radford Hills development by Western GeoLogic (2006) and Earthtec
Testing & Engineering (ETE, 2006). This development subsequently became the current
Reserve at Crimson Ridge subdivision. The Project is identified as lot 5 on the site plan included
in the 2006 investigation. Portions of this report may include discussions from Western
GeoLogic (2006) or ETE (2006) where relevant to our current investigation, although this study
should be considered to replace the findings and recommendations previously provided in 2006.

PURPOSE AND SCOPE

The purpose and scope of this investigation is to identify and interpret geologic conditions at the
site to identify potential risk from geologic hazards to the Project. This investigation is intended
to: (1) provide geologic information and assessment of geologic conditions at the site; (2)
identify potential geologic hazards that may be present and qualitatively assess their risk to the
intended site use; and (3) provide recommendations for additional site- and hazard-specific
studies or mitigation measures, as may be needed based on our findings. Such recommendations
could require further multi-disciplinary evaluations, and/or may need design criteria that are
beyond our professional scope.

Western Geologic - Environmental, Enginaering, and Geologic Consultants
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Supplemental Geologic Hazards Reconnaissance Page 2
The Reserve at Crimson Ridge Lot 2-R - 1013 North Valley View Drive - Liberty, Weber County, uTt

July 8, 2016

The following services were performed in accordance with the above stated purpose and scope:

e A site reconnaissance conducted by an experienced certified engineering geologist to
assess the site setting and look for adverse geologic conditions;

e Excavation and logging of one trench and three test pits at the site between June 30 and
July 2, 2016 to evaluate subsurface conditions at the property;

e Review of readily-available geologic maps, reports, and air photos; and

e Evaluation of available data and preparation of this report, which presents the results of
our study.

The engineering geology section of this report has been prepared in accordance with current
generally accepted professional engineering geologic principles and practice in Utah, and meets
specifications provided in Chapter 27 of the Weber County Land Use Code.

PRIOR STUDIES

Western GeoLogic (2006) conducted a previous geologic hazards evaluation for the Pineview
Estates development in 2006. This report identified potential geologic hazards from earthquake
ground shaking, stream flooding, debris flows, and landsliding based on surficial observations,
review of geologic mapping and aerial photos, and subsurface data. The 2006 investigation
included excavation and logging of one trench across the presumed location of the West Ogden
Valley fault about 215 feet southeast of the property, as well as 11 test pits in other areas of the
development. With regard to potential geologic hazards at the site, Western GeoLogic (2006)
recommended that: (1) proposed homes be designed and constructed to current seismic
standards; (2) site hydrology, runoff, and/or potential for debris-flow hazards be addressed in
civil engineering design for the development; and (3) a design-level geotechnical engineering
study be conducted to address soil conditions with regard to foundation design and site
preparation, provide recommendations to reduce seismic risk, and evaluate stability of slopes
along the western site margin. Western Geologic (2006) further identified a potential hazard
from radon, although this hazard is an indoor environmental health issue that is no longer
addressed in our reports.

Western GeoLogic (2006) was incorporated as an appendix to a geotechnical engineering
evaluation prepared for the Pineview Estates development by ETE (2006). ETE (2006)
conducted a slope stability evaluation for the proposed development that found the lots along the
western margin of the subdivision to have a high risk for slope instability due to low factors of
safety. The Project is one of these high-risk lots. ETE (2006) further provided recommendations
regarding footing and foundation design, seismic design, site grading, surface and subsurface
drainage, and pavement construction.

Western Geologic - Environmental, Engingering, and Geologic Consultants
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Supplemental Geologic Hazards Reconnaissance Page 3
The Reserve at Crimson Ridge Lot 2-R - 1013 North Valley View Drive - Liberty, Weber County, UT
July 8, 2016

HYDROLOGY

The U.S. Geological Survey (USGS) topographic map of the Huntsville Quadrangle shows the
site is on the western margin of Ogden Valley about 2,500 feet west of the west marina for
Pineview Reservoir (Figure 1). The Project is in an area between two unnamed canyons on the
northwest and southwest and Ogden Valley to the east (Figure 1). Both of these canyons have
small drainages that flow into Pineview Reservoir. The unnamed drainage flowing from the
canyon on the southwest is nearest and about 300 feet to the southeast. No active drainages are
shown crossing the Project on Figure 1.

The site is at the western margin of Ogden Valley, which is dominated in the valley bottom by
unconsolidated lacustrine and alluvial basin-fill deposits. Slopes in the site area are mainly
underlain by weathered Tertiary-age tuffaceous bedrock and a surficial veneer of unconsolidated
Quaternary alluvial and colluvial deposits. Three borings were conducts for a concurrent
geotechnical study being conducted by GSH. Field logs indicate that boring B-2 southwest of
the proposed home encountered groundwater at a depth of 22 feet below the ground surface
(bgs), and boring B-3 to the northwest encountered groundwater at 32 feet bgs. No groundwater
was encountered in boring B-1, which only extended to a depth of 20 feet. Seeps were also
encountered in the trench excavated for this study, as well as test pit TP-1. The latter filled with
water shortly after excavation. Groundwater depths at the site likely vary seasonally from
snowmelt runoff and annually from climatic fluctuations, as would be expected for an alpine
environment, and locally above less-permeable, clay-rich bedrock layers in the subsurface.
Perched conditions were observed at one location by ETE (2006), and groundwater seepage was
also observed in the trench and TP-1 exposures conducted for this study. Given the above, we
anticipate groundwater to be around 35 feet bgs in the upper (western) part of the site and
gradually shallow to around 10 feet bgs in the lower (eastern) part.

Avery (1994) indicates groundwater in Ogden Valley occurs under perched, confined, and
unconfined conditions in the valley fill to depths of 750 feet or more. A well-stratified lacustrine
silt layer forms a leaky confining bed in the upper part of the valley-fill aquifer. The aquifer
below the confining beds is the principal aquifer, which is in primarily fluvial and alluvial-fan
deposits. The principal aquifer is recharged from precipitation, seepage from surface water, and
subsurface inflow from bedrock into valley fill along the valley margins (Avery, 1994). The
confined aquifer is typically overlain by a shallow, unconfined aquifer recharged from surface
flow and upward leakage. Groundwater flow is generally from the valley margins into the valley
fill, and then toward the head of Ogden Canyon (Avery, 1994). Based on topography, we expect
groundwater flow at the site to be generally to the east.

GEOLOGY

Surficial Geology

The site is located on the western margin of Ogden Valley, a sediment-filled intermontane
valley within the Wasatch Range, a major north-south trending mountain range marking the
eastern boundary of the Basin and Range physiographic province (Stokes; 1977, 1986).
Surficial geology of the site is mapped by Coogan and King (2016; Figure 2) as Quaternary
mass-movement deposits (unit Qms), although we note that prior published and

Westaern Geologic - Environmental, Engineering, and Geologic Consultants
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Supplemental Geologic Hazards Reconnaissance Page 4
The Reserve at Crimson Ridge Lot 2-R - 1013 North Valley View Drive - Liberty, Weber County, uTt
July 8, 2016

unpublished mapping (including Coogan and King, 2001) show the site in alluvium and
colluvium (unit Qac) rather than landslide deposits. Coogan and King (2016) describe
surficial geologic units in the site arca on Figure 2 as follows:

Qlamh - Lacustrine, marsh, and alluvial deposits, undivided (Historical). Sand, silt,
and clay mapped where streams enter Pineview Reservoir, and reservoir levels
fluctuate such that lacustrine, marsh, and alluvial deposits are intermixed; thickness
uncertain.

Qaf, Qafy, Qaf3, Qaf3?, Qaf4, Qaf4?, Qafs - Alluvial-fan deposits (Holocene and
Pleistocene). Mostly sand, silt, and gravel that is poorly bedded and

poorly sorted and that is not close to late Pleistocene Lake Bonneville and is
geographically in the Huff Creek and upper Bear River drainages; variably
consolidated; includes debris flows, particularly in drainages and at drainage mouths
(fan heads); generally less than 60 feet (18 m) thick. Qaf with no suffix used where
age uncertain or for composite fans where portions of fans with multiple ages cannot
be shown separately at map scale; toes of some fans have been removed by human
disturbances, so their age cannot be determined.

Where possible, subdivided into relative ages, indicated by letter and number suffixes
(like Qa and Qat suffixes) and relative ages only apply to the local drainage, with unit
Qafy being the lowest (youngest) fans and unit 3 may or may not post-date Lake
Bonneville. Relative ages of these fans are partly based on heights above present
drainages at drainage-eroded edge of fan. The relative age is queried where the age

is uncertain, generally due to the height not fitting into the typical order of surfaces.
The various deposits listed, Qafy and Qaf3 through Qaf5, are 20 to 140 feet (6-40 m)
above and west of Saleratus Creek, and also above Yellow Creek and the Bear River.
Qafy fans are active, impinge on present-day floodplains, divert active streams, and
overlie low terraces.

Qac - Alluvium and colluvium (Holocene and Pleistocene). Unsorted to variably
sorted gravel, sand, silt, and clay in variable proportions; includes stream and fan
alluvium, colluvium, and, locally, mass-movement deposits too small to show at map
scale; typically mapped along smaller drainages that lack flat bottoms; more
extensive east of Henefer where Wasatch Formation (Tw) strata easily weather to
debris that “chokes” drainages; 6 to 20 feet (2-6 m) thick. Some deposits are
“perched” on benches 80 feet (25 m) and more above present-day drainages like Left
Fork Heiners Creek (Heiners Creek quadrangle) and Harris Canyon (Henefer
quadrangle). In the Devils Slide quadrangle, some deposits are “perched” on benches
about 60 to 130 feet (18-40 m) above Quarry Cottonwood Canyon indicating the
alluvium is at least partly Lake Bonneville age and older (see Qab and Qao in tables 1
and 2).

Qms, Qms?, Qmsy, Qmsy?, Qmso, Qmso? - Landslide deposits (Holocene and upper
and middle? Pleistocene). Poorly sorted clay- to boulder sized material; includes
slides, slumps, and locally flows and floods; generally characterized by hummocky
topography, main and internal scarps, and chaotic bedding in displaced blocks;
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composition depends on local sources; morphology becomes more subdued with time
and amount of water in material during emplacement; Qms may be in contact with
Qms when landslides are different/distinct; thickness highly variable, up to about 20
to 30 feet (6-9 m) for small slides, and 80 to 100 feet (25-30 m) thick for larger
landslides. Qmsy and Qmso queried where relative age uncertain; Qms queried where
classification uncertain. Numerous landslides are too small to show at map scale and
more detailed maps shown in the index to geologic mapping should be examined.

Qms without a suffix is mapped where the age is uncertain (though likely Holocene
and/or late Pleistocene), where portions of slide complexes have different ages but
cannot be shown separately at map scale, or where boundaries between slides of
different ages arc not distinct. Estimated time of emplacement is indicated by
relative-age letter suffixes with: Qmsy mapped where landslides deflect streams or
failures are in Lake Bonneville deposits, and scarps are variably vegetated; Qmso
typically mapped where deposits are “perched” above present drainages, rumpled
morphology typical of mass movements has been diminished, and/or younger
surficial deposits cover or cut Qmso. Lower perched Qmso deposits are at Qao
heights above drainages (95 ka and older) and the higher perched deposits may
correlate with high level alluvium (QTa_) (likely older than 780 ka) (see table 1).
Suffixes y and o indicate probable Holocene and Pleistocene ages, respectively, with
all Qmso likely emplaced before Lake Bonneville transgression. These older deposits
are as unstable as other slides, and are casily reactivated with the addition of water, be
it irrigation or septic tank drain fields.

Omc - Landslide and colluvial deposits, undivided (Holocene and Pleistocene).
Poorly sorted to unsorted clay- to boulder-sized material; mapped where landslide
deposits are difficult to distinguish from colluvium (slopewash and soil creep) and
where mapping separate, small, intermingled areas of landslide and colluvial deposits
is not possible at map scale; locally includes talus and debris flow and flood deposits;
typically mapped where landslides are thin (*shallow™); also mapped where the
blocky or rumpled morphology that is characteristic of landslides has been
diminished (“smoothed™) by slopewash and soil creep; composition depends on local
sources; 6 to 40 feet (2-12 m) thick. These deposits are as unstable as other landslide

units (Qms, Qmsy, Qmso).

Qafp, Qafp?, Qafb, Qafb?, Qafpb, Qafpb? - Lake Bonneville-age alluvial-fan
deposits (upper Pleistocene). Like undivided alluvial fans, but height above present
drainages appears to be related to shorelines of Lake Bonneville and is within certain
limits (see table 1); these fans are inactive, unconsolidated to weakly consolidated,
and locally dissected; fans labeled Qafp and Qafb are related to the Provo (and
slightly lower) and Bonneville shorelines of late Pleistocene Lake Bonneville,
respectively, while unit Qafpb is used where fans may be related to the Provo or
Bonneville shoreline (for example Qafpb is ~40 feet [12 m] above Lost Creek
Valley), or where fans of different ages cannot be shown separately at map scalc;
Qafp fans typically contain well-rounded, recycled Lake Bonneville gravel and sand
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and are moderately well sorted; generally 10 to less than 60 feet (3-18 m) thick. Lake
Bonneville-age fans are queried where relative age is uncertain (see Qaf for details);
fans labeled Qafpb? are above the Bonneville shoreline and might be Qafo or like
Qafm; sce the note under Qao about two possible ages of older alluvium (Qao, Qato,
and Qafo). Most of the Lake Bonneville-age fans in the James Peak quadrangle are
far from the Bonneville shoreline and their age is inferred from their stratigraphic
relationship(s) to coeval Pinedale glacial outwash (see age equality in Table 3).

The channels (Qafp/Qdlb) on the Weber River delta and Lake Bonneville fines (Qafp
on Qlfb) probably record scour and fill during the rapid drawdown of the lake as it
fell from the Bonneville shoreline to the Provo shoreline.

Qls, Qls?, Qlsp, Qlsb, Qlsb? - Lake Bonneville sand (upper Pleistocene). Mostly sand
with some silt and gravel deposited nearshore below and near the Provo shoreline
(Qlsp) and between the Provo and Bonneville shorelines (Qlsb); Qls mapped
downslope from slope break below Provo shoreline beach deposits where thin Lake
Bonneville regressional sand may overlie transgressional sand; grades downslope into
unit QIf with decreasing sand content and laterally with more gravel into units Qdlp,
Qdlb, and upslope with more gravel into unit Qlgb; Qls and Qlsb queried where grain
size or unit identification uncertain; may be as much as 75 feet (25 m) thick, and
thickest near Ogden; typically less than 20 feet (6 m) thick in Morgan Valley; may
include small deltas and deltas that lack typical delta shape.

Qla, Qla? - Lake Bonneville lacustrine deposits and post- and pre-Lake Bonneville
alluvial deposits, undivided (Holocene and upper? Pleistocene). Mostly poorly sorted
and poorly bedded sand, silt, and clay, with some gravel; mapped where Lake
Bonneville deposits are reworked by later stream action or covered by thin stream and
fan deposits, and where lake deposits are thin and overlie older alluvial deposits; unit
queried where may be dominantly alluvium; deposits typically eroded from shallow
Norwood Formation; mostly mapped near Bonneville shoreline; also mapped in
Pcterson quadrangle along upper Deep Creek above Bonneville shoreline where lake
deposits seem to indicate landslide dam of creek; thickness uncertain.

Tn, Tn? - Norwood Formation (lower Oligocene and upper Eocene). Typically light-
gray to light-brown altered tuff (claystone), altered tuffaceous siltstone and sandstone,
and conglomerate; unaltered tuff, present in type section south of Morgan, is rare;
locally colored light shades of red and green; variable calcareous cement and
zeolitization; involved in numerous landslides of various sizes; estimate 2000-foot
(600 m) thick in exposures on west side of Ogden Valley (based on bedding dip,
outcrop width, and topography). Norwood Formation queried where poor exposures
may actually be surficial deposits. For detailed Norwood Formation information see
description under heading “Sub-Willard Thrust - Ogden Canyon Area” since most of
this unit is in and near Morgan Valley and covers the Willard thrust, Ogden Canyon,
and Durst Mountain areas.
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Zmcg, Zmeg? - Maple Canyon Formation, Lower (green arkose) member
(Neoproterozoic). Grayish-green, fine-grained arkosic (feldspathic)

meta-sandstone and sandy argillite (meta-graywacke), with local quartzite lenses up
to 200 feet (60 m) thick; weathers darker gray to brown to greenish-gray and
greenish-brown; 500 to 1000 feet (150-305 m) thick and lower thickness would
eliminate the need for faulting in southwest part of Huntsville quadrangle. This unit is
prone to slope failures.

Zarx - Argillite of lower member of Maple Canyon Formation or upper member of
Formation of Perry Canyon (Proterozoic). Greenish-gray argillite to meta-graywacke
in poor exposures on east side of Ogden Valley (Zarx and Qdlb/Zarx) and on dip
slope west of Ogden Valley; weathering, lack of bedding, and lack of exposures of
overlying conglomerate member of Maple Canyon preclude separation of these
stratigraphically adjacent units. This unit is prone to slope failures.

Zpu, Zpu? - Formation of Perry Canyon, Upper member (Neoproterozoic). Olive
drab to gray, thin-bedded slate to argillite to phyllite to micaceous meta-siltstone to
meta-graywacke to meta-sandstone in variable proportions such that unit looks like
both the “greywacke-sandstone™ and “mudstone” members of previous workers; unit
identification based on underlying diamictite in Mantua quadrangle; rare meta-
gritstone and meta-diamictite (actually conglomerate?); locally schistose; meta-
sandstone contains poorly sorted lithic, quartz, and feldspar grains in silty to
micaceous matrix; meta-sandstone is quartzose in outcrops on west margin of Mantua
quadrangle (Crittenden and Sorensen, 1985a) and medial zone of sandstone is
feldspathic east of Ogden Valley, where mapped and described as argillite member of
Maple Canyon Formation by Crittenden (1972) and Sorensen and Crittenden (1979);
thickness uncertain, but appears to be about 600 feet (180 m) thick on west flank of
Grizzly Peak in the Mantua quadrangle and about 1000 feet (300 m) thick between
Ogden Canyon and North Ogden divide. In Ogden Valley typically non-resistant and
tan weathering such that gray to green to dark-gray fresh color is seldom seen except
in cut slopes and excavations. This unit is prone to slope failures.

Citations, tables, and/or figures noted above are not provided herein, but are in Coogan
and King (2016).

Norwood Formation bedrock in the area has average dips of about 30 to 45 degrees,
although this unit has local depositional variations that may produce lower and higher dips
within a relatively short distance (Jon King, Utah Geological Survey, verbal
communication, February 29, 2016). Figure 2 shows one field measurement reportedly in
Norwood Formation bedrock about 2,500 feet north of the site that shows a strike/dip of
N49°W 40° NE. Two additional measurements inferred from photo interpretation are in
Norwood Formation east and northeast of the site and reported in GIS data in Coogan and
King (2016). These measurements show strikes of N33°W and N17°W and dips of 33° and
17° to the northeast (respectively).
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Seismotectonic Setting

The property is located at the western margin of Ogden Valley, a roughly 40-square mile
back valley described by Gilbert (1928) as a structural trough similar to Cache and Morgan
Valleys to the north and south, respectively. The back valleys of the northern Wasatch
Range are in a transition zone between the Basin and Range and Middle Rocky Mountains
provinces (Stokes, 1977, 1986). The Basin and Range is characterized by a series of
generally north-trending elongate mountain ranges, separated by predominately alluvial
and lacustrine sediment-filled valleys and typically bounded on one or both sides by major
normal faults (Stewart, 1978). The boundary between the Basin and Range and Middle
Rocky Mountains provinces is the prominent, west-facing escarpment along the Wasatch
fault zone at the base of the Wasatch Range. Late Cenozoic normal faulting, a
characteristic of the Basin and Range, began between about 17 and 10 million years ago in
the Nevada (Stewart, 1980) and Utah (Anderson, 1989) portions of the province. The
faulting is a result of a roughly east-west directed, regional extensional stress regime that
has continued to the present (Zoback and Zoback, 1989; Zoback, 1989). The back valleys
are morphologically similar to valleys in the Basin and Range, but exhibit less structural
relief (Sullivan and others 1988).

Ogden Valley occupies a structural trough created by up to 2,000 feet of vertical
displacement on normal faults bounding the east and west sides of the valley. The Ogden
Valley southwestern margin fault (aka West Ogden Valley fault; Black and others, 2003) is
shown on Figure 2 (dotted line) trending northwestward near the eastern site boundary.
The most recent movement on this fault is pre-Holocene (Sullivan and others, 1986).
Western GeoLogic (2006) excavated one trench across the presumed fault location slightly
southeast of the Project. This trench reportedly exposed a sequence of latest Pleistocene to
Holocene-age alluvium and colluvium displaying no evidence for active faulting.

The site is also situated near the central portion of the Intermountain Seismic Belt (ISB).
The ISB is a north-south-trending zone of historical seismicity along the eastern margin of
the Basin and Range province which extends for approximately 900 miles from northern
Arizona to northwestern Montana (Sbar and others, 1972; Smith and Sbar, 1974). At least
16 earthquakes of magnitude 6.0 or greater have occurred within the ISB since 1850, with
the largest of these events the Mg 7.5 1959 Hebgen Lake, Montana earthquake. However,
none of these events have occurred along the Wasatch fault zone or other known late
Quaternary faults in the region (Arabasz and others, 1992; Smith and Arabasz, 1991). The
closest of these events to the site was the 1934 Hansel Valley (Ms 6.6) event north of the
Great Salt Lake and south of the town of Snowville.

Lake Bonneville History

Lakes occupied nearly 100 basins in the western United States during late-Quaternary time,
the largest of which was Lake Bonneville in northwestern Utah. The Bonneville basin
consists of several topographically closed basins created by regional extension in the Basin
and Range (Gwynn, 1980; Miller, 1990), and has been an area of internal drainage for
much of the past 15 million years. Lake Bonneville consisted of numerous topographically
closed basins, including the Salt Lake and Cache Valleys (Oviatt and others, 1992).
Portions of Ogden Valley were inundated by Lake Bonneville at its highstand, and
sediments from Lake Bonneville are mapped in the Project area on Figure 2.
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Timing of events related to the transgression and regression of Lake Bonneville is indicated
by calendar age estimates of significant radiocarbon dates in the Bonneville Basin (Oviatt,
2015). Approximately 30,000 years ago, Lake Bonneville began a slow transgression (rise)
to its highest level of 5,160 to 5,200 feet above mean sea level. The lake rise eventually
slowed as water levels approached an external basin threshold in northern Cache Valley at
Red Rock Pass near Zenda, Idaho. Lake Bonneville reached the Red Rock Pass threshold
and occupied its highest shoreline, termed the Bonneville beach, around 18,000 years ago.
During the transgression and highstand, major drainages that emanate from within the
Wasatch Range (such as the Weber River) formed large deltaic complexes in the lake at
their canyon mouths. Headward erosion of the Snake River-Bonneville basin drainage
divide then caused a catastrophic incision of the threshold and the lake level lowered by
roughly 360 feet in fewer than two months (Jarrett and Malde, 1987; O’Conner, 1993).

The site would be above the elevation of the highest (Bonneville) shoreline.

Following the Bonneville flood, the lake stabilized and formed a lower shoreline referred to
as the Provo shoreline between about 16,500 and 15,000 years ago. Climatic factors then
caused the lake to regress rapidly from the Provo shoreline, and by about 13,000 years ago
the lake had eventually dropped below historic levels of Great Salt Lake. Drainages that
fed Lake Bonneville began downcutting through stranded deltaic complexes and near-shore
deposits as the lake receded from the Provo shoreline. Oviatt and others (1992) deem this
low stage the end of the Bonneville lake cycle. Great Salt Lake then experienced a brief
transgression around 11,600 years ago to the Gilbert level at about 4,250 feet before
receding to and remaining within about 20 feet of its historic average level (Lund, 1990).

SITE CHARACTERIZATION

Empirical Observations

On June 30, 2016, Bill D. Black of Western GeoLogic conducted a reconnaissance of the
property. Weather at the time of the site reconnaissance was clear and sunny with
temperatures in the 80’s (°F). The site is at the western margin of Ogden Valley on east-
to northeast-facing slopes overlooking Ogden Valley. Native vegetation consists mainly
of trees and brush. A substantial area of the site had previously been cleared of
vegetation to facilitate access and the proposed development. No active streams were
observed crossing the Project, and no bedrock outcrops or evidence of ongoing or recent
slope instability was also observed. Slopes at the site have a steepness of from about
2.5:1 on the west to about 4:1 (horizontal to vertical) on the east. No other evidence of
geologic hazards was observed.

Air Photo Observations

High-resolution orthophotography from 2012 (Figure 3B) and 1-meter bare earth DEM
LIDAR from 2011 available from the Utah AGRC (Figure 3A) were reviewed to obtain
information about the geomorphology of the Project area. The site is at the western
margin of Ogden Valley on east- to northeast-facing slopes overlooking Pineview
Reservoir. One slope failure is evident on the air photos about 400 feet northwest of the
site. This failure reportedly occurred around April-May 2006. The existing paved street
was reportedly installed in 2009, although it is possible that this slide was caused by
grading activity. The failure toe has been removed and buttressed with a retained rock
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wall. An unnamed ephemeral drainage appears to have crossed the slide area, which now
follows the scarp base to the northeast, cuts across the left-lateral margin of the slide, and
then crosses the road (Figures 3A-B). Below the road, the drainage re-enters its former
course and proceeds downslope to the cast. No other geologic hazards were evident at
the site or in the area on the photos.

Subsurface Investigation

One trench and three walk-in test pits were excavated at the property between June 30
and July 2, 2016 to evaluate subsurface conditions. Figure 4 is a site plan at a scale of
one inch equals 60 feet (1:720) showing the site boundaries, surveyed topography, the
proposed home location and footprint, locations of the trench and test pits, and
approximate locations of the borings conducted by GSH. Figures 5 and 6A-C are logs of
the trench and test pits at a scale of 1 inch equals five feet (1:60). Due to the length of the
trench and scale, Figure 5 occupies four 117x17” sheets (A-D). The trench and test pit
locations were measured using a hand-held GPS unit and by trend and distance methods
from known points. Trench logging generally followed methodology in McAlpin (1996).
The trench and test pit exposures were also digitally photographed at 5-foot intervals to
document subsurface conditions. The photos are not provided herein, but are available
on request. No complications were encountered that substantially impacted the
subsurface investigation, except for groundwater seepage in test pit TP-1, which caused
this test pit to rapidly fill with water to a depth of several feet during and following the

logging.

The trench at the site was excavated generally along the north site boundary and extended
an overall N34°E for a total distance of 247 feet (Figure 4). The trench exposed a
sequence of inclined bedrock units of the Tertiary Norwood Formation in which the
modern A-horizon soil and a Bt to Bw horizon was forming. The exposed bedrock
sequence showed strikes ranging from N40°W to N42°W and dips of from 37° to 42° to
the northeast (Figures SA-D), which appears similar to nearby measurements (discussed
above). Unit descriptions are provided on Figure 5D. No evidence of landsliding was
exposed in the trench, except for one suspect iron-oxide stained crack near station 1461
feet (Figure 5C) that may be related to slow slope creep. One seep was also observed
near station 0+67 feet (Figure 5B), although this seep was weak and only caused a muddy
area in the trench floor.

Test pit TP-1 at the site (Figures 4 and 6A) exposed a sequence of alluvium and
colluvium in which the A- and B-horizon soils were forming. The lowermost unit in this
test pit appeared to be a shallow slump deposit, whereas the overlying unit (1b) appeared
to be a mix of slope colluvium (Figure 6A). No source area for this slump was evident
on Figures 3A-B, suggesting it was either small or has been croded away (and therefore is
old). Test pit TP-2 (Figures 4 and 6B) exposed a sequence of colluvium overlying
tuffaceous conglomerate and claystone bedrock of the Norwood Formation. We infer the
latter correlates to unit 1h in the trench (Figure 5B), although no overlying conglomerate
unit was observed in the trench and may reflect a lateral variation between the trench and
TP-1. Such variations are commonly found in the Norwood Formation. Test pit TP-3
(Figures 4 and 6C) exposed a sequence of tuffaceous conglomerate and sandstone that we
infer correlates to units 1b and 1c in the trench (Figure SA), although the measured
strike/dip in TP-3 differed slightly (N44°W 29°NE.
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Cross Section

Figure 7 shows a cross section across the slope at the site at a scale of 1 inch equals 30
feet with no vertical exaggeration. The profile location is shown on Figure 4. Units and
contacts are inferred based on the subsurface data discussed above. We use an overall
dip of 40 degrees for contacts within the Norwood Formation. Presumed existing
groundwater levels are also indicated based on the GSH field logs for the borings,
although we note that future levels may fluctuate seasonally and in response to landscape
irrigation.

GEOLOGIC HAZARDS

Assessment of potential geologic hazards and the resulting risks imposed is critical in
determining the suitability of the site for development. Table | below shows a summary of the
geologic hazards reviewed at the site, as well as a relative (qualitative) assessment of risk to the
Project for each hazard. A *high” hazard rating (H) indicates a hazard is present at the site
(whether currently or in the geologic past) that is likely to pose significant risk and/or may
require further study or mitigation techniques. A “moderate” hazard rating (M) indicates a
hazard that poses an equivocal risk. Moderate-risk hazards may also require further studies or
mitigation. A “low” hazard rating (L) indicates the hazard is not present, poses little or no risk,
and/or is not likely to significantly impact the Project. Low-risk hazards typically require no
additional studies or mitigation. We note that these hazard ratings represent a conservative
assessment for the entire site and risk may vary in some areas. Careful selection of development
areas can minimize risk by avoiding known hazard areas.

Table 1. Geologic hazards summary.

=

Hazard M | L | ...Hazard Rating

Earthquake Ground Shaking X
Surface Fault Rupture

Liquefaction and Lateral-spread Ground Failure
Tectonic Deformation

Seismic Seiche and Storm Surge

Stream Flooding

Shallow Groundwater X
Landslides and Slope Failures X
Debris Flows and Floods
Rock Fall

Problem Soil X

R e e E s

> |
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Earthquake Ground Shaking

Ground shaking refers to the ground surface acceleration caused by seismic waves
generated during an earthquake. Strong ground motion is likely to present a significant risk
during moderate to large earthquakes located within a 60 mile radius of the project area
(Boore and others, 1993). Seismic sources include mapped active faults, as well as a
random or “floating” earthquake source on faults not evident at the surface. Mapped active
faults within this distance include the East and West Cache fault zones; the Brigham City,
Weber, Salt Lake, and Provo segments of the Wasatch fault zone; the East Great Salt Lake
fault zone; the Morgan fault; the West Valley fault zone; the Oquirrh fault zone; and the
Bear River fault zone (Black and others, 2003).

The extent of property damage and loss of life due to ground shaking depends on factors
such as: (1) proximity of the earthquake and strength of seismic waves at the surface
(horizontal motions are the most damaging); (2) amplitude, duration, and frequency of
ground motions; (3) nature of foundation materials; and (4) building design (Costa and
Baker, 1981). Assuming 2012/2015 IBC design codes, a site class of D (stiff soil), and a
risk category of II, USGS calculated uniform-hazard and deterministic ground motion
values with a 2% chance of exceedance in 50 years are as follows:

Table 2. Seismic hazards summary.
(Site Location: 41.27688°N, - 111.82975° W)

Sl 0.3] 7g

SMS (Fa X Ss) 1.04 7g

Suy (Fv X Sy) 0.559¢

Sos (2/3 X Sus) 0.698g
Sm(2/3 X SMI) 0.373g
Site Coefficient, F, =1.129
Site Coefficient, Fy =]1.767

Given the above information, earthquake ground shaking is a high risk to the site. The
hazard from earthquake ground shaking can be adequately mitigated by prudent design and
construction.

Surface Fault Rupture

Movement along faults at depth generates earthquakes. During earthquakes larger than
Richter magnitude 6.5, ruptures along normal faults in the intermountain region generally
propagate to the surface (Smith and Arabasz, 1991) as one side of the fault is uplifted and
the other side down dropped. The resulting fault scarp has a near-vertical slope. The
surface rupture may be expressed as a large singular rupture or several smaller ruptures in a
broad zone. Ground displacement from surface fault rupture can cause significant damage
or even collapse to structures located on an active fault.
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The nearest active fault to the site is the Weber segment of the WFZ about 6.1 miles to the
west, and no evidence of active surface faulting is mapped or was evident at the site. Based
on this, the hazard from surface faulting is rated as low. The Ogden Valley southwestern
margin fault (Black and others, 2003) is near the eastern site boundary (Figure 2, dotted
line), however the most-recent movement on this fault is believed to be middle to late
Quaternary. Western GeoLogic (2006) found no evidence for active (Holocene-age)
faulting in one trench excavated across the presumed fault location slightly southeast of the
site.

Liquefaction and Lateral-spread Ground Failure

Liquefaction occurs when saturated, loose, cohesionless, soils lose their support capabilities
during a seismic event because of the development of excessive pore pressure.
Earthquake-induced liquefaction can present a significant risk to structures from bearing-
capacity failures to structural footings and foundations, and can damage structures and
roadway embankments by triggering lateral spread landslides. Earthquakes of Richter
magnitude 5 are generally regarded as the lower threshold for liquefaction. Liquefaction
potential at the site is a combination of expected seismic (earthquake ground shaking)
accelerations, groundwater conditions, and presence of susceptible soils.

No soils likely susceptible to liquefaction were observed in the trench and test pit
exposures at the site, or were evident in the borings conducted by GSH. Based on this, the
hazard from liquefaction and lateral spreading is rated as low.

Tectonic Deformation

Tectonic deformation refers to subsidence from warping, lowering, and tilting of a valley
floor that accompanies surface-faulting earthquakes on normal faults. Large-scale tectonic
subsidence may accompany earthquakes along large normal faults (Lund, 1990). Tectonic
subsidence is believed to mainly impact those areas immediately adjacent to the
downthrown side of a normal fault. Western GeoLogic (2006) previously identified the
site as having a low risk from tectonic deformation given the lack of active faults in the site
area.

Seismic Seiche and Storm Surge

Earthquake-induced seiche presents a risk to structures within the wave-oscillation zone
along the edges of large bodies of water, such as the Great Salt Lake. Given the elevation
of the subject property and distance from large bodies of water, the risk to the subject
property from seismic seiches is rated as low.

Stream Flooding

Stream flooding may be caused by direct precipitation, melting snow, or a combination of
both. In much of Utah, floods are most common in April through June during spring
snowmelt. High flows may be sustained from a few days to several weeks, and the
potential for flooding depends on a variety of factors such as surface hydrology, site
grading and drainage, and runoff.
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No active drainages cross the site or were evident, and based on this the hazard from stream
flooding should be low. However, site hydrology and runoff should be addressed in the
civil engineering design and grading plan for the Project given the substantial impact that
groundwater may have on slope stability.

Shallow Groundwater

No springs are shown on the topographic map for the site or were reported or observed.
However, groundwater seeps were observed in the trench and TP-1 at the site, and borings
B-2 and B-3 encountered groundwater at depths of 22 and 32 feet (respectively). We
anticipate groundwater to be around 35 feet bgs in the upper (western) part of the site and
gradually shallow to around 10 feet bgs in the lower (eastern) part. Given this and that
substantial slope cuts may be required for the proposed development; we rate the risk from
shallow groundwater as moderate.

Landslides and Slope Failures

Slope stability hazards such as landslides, slumps, and other mass movements can develop
along moderate to steep slopes where a slope has been disturbed, the head of a slope
loaded, or where increased groundwater pore pressures result in driving forces within the
slope exceeding restraining forces. Slopes exhibiting prior failures, and also deposits from
large landslides, are particularly vulnerable to instability and reactivation.

The site is in an area mapped as being underlain by mass-movement deposits. One small
slide is evident on air photos to the north of the property, although no evidence for recent
or ongoing slope instability was observed at the site. Except for possible shallow slump
deposits in TP-1 and a crack suggestive of possible slope creep in the trench (discussed
above), no landslide deposits or deformation was also observed in the trench or test pits.
The exposed stratigraphy in the trench and test pits appear to show a fairly consistent
sequence of tuffaceous bedrock across the site. This evidence, and the general
correspondence between measured strike/dip measurements in the exposures and nearby
measurements (discussed above), suggests that the geologic mapping on Figure 2, which
shows the site in Quaternary mass-movement deposits, is inaccurate.

Although air photo evidence and the subsurface information from the trench and test pits
do not indicate any existing landslides at the site, slopes at the property are steep and in
landslide-prone bedrock, and a small landslide is also nearby in similar slopes. Given this,
we rate the hazard from landsliding as high. We recommend stability of the slopes be
evaluated in a geotechnical engineering evaluation prior to building based on site specific
data and subsurface information included in this report. Recommendations for reducing the
risk from landsliding should be provided if factors of safety are determined to be
unsuitable. The stability evaluation should take into account possible perched groundwater
and fluctuating seasonal levels, and care should also be taken that site grading does not
destabilize slopes in this area without prior geotechnical analysis and grading plans. Water
and improper slope cuts appear to be significant factors in slope instability in the site area.
Therefore, it is critical that proper drainage be maintained, and that all cuts are engineered
and retained properly.
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Debris Flows

Debris flow hazards are typically associated with unconsolidated alluvial fan deposits at the
mouths of large range-front drainages, such as those along the Wasatch Front. Debris
flows have historically significant damage in the Wasatch Front area. No evidence for
debris-tflow channels, levees, or other debris-flow features was observed at the site or on air
photos. Based on the above, we rate the existing risk from debris flows at the site as low.

Rock Fall

No bedrock outcrops were observed at the site or in higher slopes that could present a
source area for rock fall clasts. Based on the above, we rate the hazard from rock falls as
low.

Swelling and Collapsible Soils

Surficial soils that contain certain clays can swell or collapse when wet. Given the
subsurface soil conditions observed at the site, it is possible that clayey interbeds may be
present in the subsurface that could pose a moderate risk from problem soils. A
geotechnical engineering evaluation should therefore be performed to address soil
conditions and provide specific recommendations for site grading, subgrade preparation,
and footing and foundation design.

CONCLUSIONS AND RECOMMENDATIONS

Earthquake ground shaking and landslides are identified as geologic hazards posing a high
relative risk to the Project. Shallow groundwater and problem soils also pose a moderate risk.
The following recommendations are provided to reduce risk from these hazards and for proper
sitec development:

e Excavation Inspection - This report does not reflect subsurface variations that may
occur laterally away from exploration trenches and test pits. The nature and extent of
such variations may not become evident until the course of construction, and are
sometimes sufficient to necessitate structural or site plan changes. Thus, we
recommend that we inspect the building footing or foundation excavation to recognize
any differing conditions that could affect the performance of the planned structure.

e Geotechnical Investigation - A design-level geotechnical engineering study should be
conducted prior to construction to: (1) address soil conditions at the site for use in
foundation design, site grading, and drainage; (2) provide recommendations regarding
building design to reduce risk from seismic acceleration; (3) evaluate and provide
recommendations regarding shallow groundwater and subsurface drainage; and (4)
evaluate stability of slopes at the site, including providing recommendations for
reducing the risk of landsliding if the factors of safety are deemed unsuitable, based on
the geologic characterizations provided in this report and site-specific geotechnical
data. The stability evaluation should account for possible perched groundwater and
seasonal fluctuations.
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e Excavation Backfill Considerations - The trench and test pits may be in areas where
structures could subsequently be placed. However, backfill may not have been
replaced in the excavations in compacted layers. The fill could settle with time and
upon saturation. Should structures be located in an excavated area, no footings or
structure should be founded over the excavations unless the backfill has been removed
and replaced with structural fill, if the fill is to support a structure.

e Availability of Report - The report should be made available to architects, building
contractors, and in the event of a future property sale, real estate agents and potential
buyers. This report should be referenced for information on technical data only as
interpreted from observations and not as a warranty of conditions throughout the site.
The report should be submitted in its entirety, or referenced appropriately, as part of
any document submittal to a government agency responsible for planning decisions or
geologic review. Incomplete submittals void the professional seals and signatures we
provide herein. Although this report and the data herein are the property of the client,
the report format is the intellectual property of Western Geologic and should not be
copied, used, or modified without express permission of the authors.
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LIMITATIONS

This investigation was performed at the request of the Client using the methods and procedures
consistent with good commercial and customary practice designed to conform to acceptable
industry standards. The analysis and recommendations submitted in this report are based upon
the data obtained from site-specific observations and compilation of known geologic
information. This information and the conclusions of this report should not be interpolated to
adjacent properties without additional site-specific information. In the event that any changes
are later made in the location of the proposed site, the conclusions and recommendations
contained in this report shall not be considered valid unless the changes are reviewed and
conclusions of this report modified or approved in writing by the engineering geologist.

This report has been prepared by the staff of Western GeoLogic for the Client under the
professional supervision of the principal and/or senior staff whose seal(s) and signatures appear
hereon. Neither Western GeoLogic, nor any staff member assigned to this investigation has any
interest or contemplated interest, financial or otherwise, in the subject or surrounding properties,
or in any entity which owns, leases, or occupies the subject or surrounding properties or which
may be responsible for environmental issues identified during the course of this investigation,
and has no personal bias with respect to the parties involved.

The information contained in this report has received appropriate technical review and approval,
The conclusions represent professional judgment and are founded upon the findings of the
investigations identified in the report and the interpretation of such data based on our experience
and expertise according to the existing standard of care. No other warranty or limitation exists,
cither expressed or implied.

The investigation was prepared in accordance with the approved scope of work outlined in our
proposal for the use and benefit of the Client; its successors, and assignees. It is based, in part,
upon documents, writings, and information owned, possessed, or secured by the Client. Neither
this report, nor any information contained herein shall be used or relied upon for any purpose by
any other person or entity without the express written permission of the Client. This report is not
for the use or benefit of, nor may it be relied upon by any other person or entity, for any purpose
without the advance written consent of Western GeoLogic.

In expressing the opinions stated in this report, Western GeoLogic has exercised the degree of
skill and care ordinarily exercised by a reasonable prudent environmental professional in the
same community and in the same time frame given the same or similar facts and circumstances.
Documentation and data provided by the Client, designated representatives of the Client or other
interested third parties, or from the public domain, and referred to in the preparation of this
assessment, have been used and referenced with the understanding that Western GeoLogic
assumes no responsibility or liability for their accuracy. The independent conclusions represent
our professional judgment based on information and data available to us during the course of this
assignment. Factual information regarding operations, conditions, and test data provided by the
Client or their representative has been assumed to be correct and complete. The conclusions
presented are based on the data provided, observations, and conditions that existed at the time of
the field exploration.
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It has been a pleasure working with you on this project. Should you have any questions, please
call.

Sincerely,
Western GeoLogic, LLC Reviewed by:

Bill. D. Black, P.G. Craig V. Nelson, P.G.
Senior Engineering Geologist Principal Engineering Geologist
ATTACHMENTS

Figure 1. Location Map (8.5"x117)

Figure 2. Geologic Map (8.5"x11")

Figure 3A. 2011 LIDAR Image (8.5"x11")

Figure 3B. 2012 Air Photo (8.5"x117)

Figure 4. Site Plan (8.5"x11™)

Figures SA-D. Trench Log (four 11”x17" sheets)
Figures 6A-C. Test Pit Logs (three 8.57x1 17 sheets)
Figure 7. Cross Section (117x17")
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UNIT DESCRIPTIONS

0+25

Unit 1. Tertiary Norwood Formation - Sequence of weathered, moderate density, poorly bedded, fufiaceous

conglomerate and sandstone.

1a. Tuffaceous conglomeraie cornprised of raddish-orown clayey gravelly sand fo sandy gravel (SC/GW)

with cobbles and trace boulders.

1b. Highly weathered tuffaceous sandstone (?) comprised of clayey sand with gravel {SC).
1bA. Moderm A-hotizon soil formed in unit,
1bB. B-horizon soil formed in unit.

TEST PIT 3 LOG

SCALE: 1inch = 5 feet
(no vertical exaggeration) GEOLOGIC HAZARDS EVALUATION
WE”ERN North Wall Logged, West to East The Reserve at Crimson Ridge, Lot 2-R
, 1013 North Valley View Drive
IW\ e o~ Libery, Weber County, Utah
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