Grand View Filing 5 & 6 Sewerline Pressure Tests

Sewerline Run Lenﬂ Required Time Test Time Beginninng Pressure EndiggLPressure Results
EXISTING - TA-1 5 min 00 sec 4 psi 3.9 psi PASS
TA-1 - TA-2 369 4 min 30 sec 4 min 30 sec 4 psi 4 psi PASS
TA-2 - TA-3 399 4 min 48 sec S min 00 sec 4 psi 4 psi PASS
RD-1 - TB-1/RD-2 108 2 min 00 sec 2 min 00 sec 4 psi 3.8 psi PASS
TB-1/RD-2 - RD-3 132 2 min 00 sec 2 min 00 sec 4 psi 4 psi PASS
TB-1/RD-2 - TB-2 399 4 min 48 sec 5 min 00 sec 4 psi 4 psi PASS
TB-2 - TB-3 350 4 min 12 sec 4 min 30 sec 4 psi 4 psi PASS
TB-3 - TB-4 281 3 min 24 sec 4 min 00 sec 4 psi 4 psi PASS
CA-1-CA-2 251 3 min 00 sec 3 min 00 sec 4.3 psi 4 psi PASS




ATKINS AND ASSOCIATES, INC.
518 28 Road, Suite B-105, P.0O. Box 2702
Grand Junction, Colorado 81502
PH. (970) 245-6630 Fax (970) 245-2355

September 17, 2001

Mr. Eric Hahn, P.E.
Community Development Department
City of Grand Junction
250 North 5th Street
Grand Junction, CO 81501
Re: Grand View Subdivision, Filings No. Five and Six
Dear Eric:
Attached you will find two blue-line copies and one mylar copy of the record
drawings for the above referenced project. Enclosed are the testing reports and
two 3 1/2" floppy disks containing the drawing files.

Please call me if you have any questions or need additional information.
Respectfully yours,

Do S A

Ric hard L. Atkins, PE-PLS

FILE NAME: 01001-5 WPD



Bill Nebeker - Re: Grand View Filing 5 P’ * " Page 1)

From: Bill Nebeker
To: FergusonND@aol.com
Subject: Re: Grand View Filing 5 Plat

Please note that the Filing 6 plat will not be recorded until the corner monuments are set for Filing 5 and
Filing 6. If you have any questions please call Peter Krick at 256-4003.

>>> <FergusonND@aol.com> 09/25/01 02:09PM >>>
Bill,

Attached is the Final Plat for Grand View Filing 5.

Nathan Ferguson
Atkins and Associates, Inc.


mailto:FergusonND@aol.com
mailto:FergusonND@aol.com

David f)ohoﬁué“- Grand 'Vie\h{ 'I?e'ba'i‘r" i

From: David Donohue
To: Atkinsri@aol.com
Date: 10/26/01 4:35PM
Subject: Grand View Repair

Nathan, Richard:
| received Nathan's letter proposing areas to be re-compacted and repaved. | have two comments:

The City requires that there be some investigation and evaluation of the geotechnical setting in the areas
where the pavement settled. One possibility would be to sink a couple of drili holes to the bottom of the
utility trenches (along side the sewer main, but within the trench) and collect cores and analyze for
compaction and moisture content, and observe groundwater elevations (if any) within the open hole. The
information obtained from this investigation should be used to determine why the backfill and pavement is
settling and what needs to be done to prevent additional settling.

The City does not accept new streets with patches. This means that the entire reach of roadway receiving
repairs will need to have the uppermost lift milled off, followed by a curb-to-curb overlay.

Please call me at 256-4155 if you have any questions.
-Dave

David R. Donohue, PE.

Development Engineer

Community Planning and Development
City of Grand Junction


mailto:Atkinsrl@aol.com
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ATKINS AND ASSOCIATES, INC.

518 28 Road, Suite B-105, P.O. Box 2702
Grand Junction, Colorade 81502
PH. (970) 245-6630, FAX (970) 245-2355

October 26, 2001

Mr. Dave Donahue, P.E.
Community Development
City of Grand Junction
250 North 5™ Street
Grand Junction, CO 81501

Re: Grand View Subdivision Filing No. Six

Dear Dave:

Attached is a sketch of the settled areas that are proposed to be repaired along with an
improvements list for these repairs at Grand View Subdivision Filing No. Six. These items are
for your review and approval.

The proposed area that needs repair is 1011.5 square feet. The proposed repair for this area is as
follows: 1) To saw cut and remove the existing asphalt, 2) To recompact and retest the

subgrade, removing and replacing material as necessary, and 3) To machine pave the removed
asphalt areas.

At this time no conclusion has been drawn to pinpoint the cause of the settlement; however, this
proposed solution guarantees the repair of the currently settled areas and the one-year warranty
guarantees that any problem in the next year will also be addressed.

Feel free to contact us with any questions you may have,

Respectfully yours,

Yl D ﬁ/@

Nathan D. Ferguson, EIT

FILE NAME: D1001-6.WPD
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EXHIBIT "B"

IMPROVEMENTS LIST/DETAIL
(Page 1 of 3)
DATE: 10/26/01
NAME OF DEVELOPMENT: Grand View Filing 6 - Repair Settled Areas

LOCATION: 28 Rd. North of F Rd.

PRINTED NAME OF PERSON PREPARING: Nathan D. Ferguson

TOTAL UNIT
UNITS QTY. PRICE

I. SANITARY SEWER
L

2
3

O W 00 =~ N W

1

. Sewer Services (incl. trenching,

. Sanitary sewer manhole(s)

. Connection to existing manhole(s)
. Aggregate Base Course

. Pavement replacement

. Driveway restoration

Clearing and grubbing

TOTAL
AMOUNT

Cut and remove asphalt SY 1124 % 3.25

$

365.30

PVC sanitary sewer main (incl.

trenching, bedding & backfill)

bedding & backfill)

Utility adjustments

II. DOMESTIC WATER
L.

2. Cut and remove asphalt

3.

00 ~J) O Lh

. Water services (incl. excavation,

. Connect to existing water line
. Apgregate Base Course

. Pavement Replacement

. Utility adjustments

Clearing and grubbing

Water Main (incl. excavation,

bedding, backfill, valves, and
appurtenances)

bedding, backfill, valves, and
appurtenances)

HI. STREETS

1. Clearing and grubbing
2. Earthwork, including excavation

3. Utility relocations
4. Aggregate sub-base course

and embankment construction

(square yard)

03/06/00 9



5.

2.

10.
11.
12
.

14.
15.
16.

. Sub-grade stabilization
. Asphalt or concrete pavement TON

. Curb, gutter, & sidewalk

Aggregate base course TON

3

15.00

$

855.00

(ton)

$

55.00

$

1,045.00

(ton)

(linear feet)
Driveway sections

(squarc yard)
Crosspans & fillets

Retaining walls/structures

Storm drainage system

Signs and other traffic

control devices
Construction staking

Dust control

Street Lights (each)

IV. LANDSCAPING

L.
2.

Ln

7
8.
9.

. Hardscape features (includes

. Plant material and planting
. Irrigation system
. Other features (incl. statues,

Design/Architecture

Earthwork, (includes top

soil, fine grading, & berming)

walls, fencing, and paving)

water displays, park equipment,
and outdoor furniture)
Curbing

Retaining walls and structures

One year maintenance agreement

V. MISCELLANEOUS

- - NI NG FUR e

it fmt
N o—_-o W0

. Surveying
. Developer's inspection costs

. Rights-of-way/Easements

. City inspection fees @$45./hr

. Permit fees

. Recording costs

. Bonds

. Newsletters

. Genera!l Construction Supervision

. Design/Engineering LS

$

1,000.00

$

1,000.00

Quality control testing LS

$

225.00

$

225.00

Construction traffic control

03/06/00 10



13. Other

14. Other
TOTAL ESTIMATED COST OF IMPROVEMENTS: $ 3,490.30

SCHEDULE OF IMPROVEMENTS

I. SANITARY SEWER NA

Il. DOMESTIC WATER NA

II. STREETS June 2002

IV. LANDSCAPING NA

V. MISCELLANEOUS NA

I have reviewed the esitrnated costs and schedule shown above and based on the plans and the
current costs of construction agree to construct and install the Improvements as required above.

SIGNATURE OF DEVELOPER date
(If corporation, to be signed by president and attested
to by secretary together with the corporate scals.)

Reviewed and approved.
CITY ENGINEER date
COMMUNITY DEVELOPMENT date

03/06/00 11



ATKINS AND ASSOCIATES, INC.

518 28 Road, Suite B-105, P.O. Box 2702
Grand Junction, Colorado 81502
PH. (970) 245-6630, FAX (970) 245-2355

October 29, 2001

{/L Mgz‘;, g0

Mr, David Donahue, P.E.
Community Development
City of Grand Junction
250 North 5" Street
Grand Junction, CO 81501

Re: Grand View Subdivision Filing No. Six
Dear David:

Attached is a revised sketch and an improvements list for repair of the settled areas in
Grand View Subdivision Filing No. Six based upon your review comments. Included in the
improvements list is the cost of drilling test holes and removing and replacing the asphalt from
curb to curb.

We propose that a DIA be submitted with the attached improvements list which would
allow for the recording of the Final Plat for Filing No. Six.

Feel free to contact us with any questions you may have.

Nathan D. Ferguson, EIT

FILE NAME: 01001-7.WPD
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FROM :

ATKINS AND ASSOCIATES, INC. FRX HO. : 970 245 2355 ~~~ Rpr. B1 2002 B8:45AM
Nov 18 01 09:35a J Lineceln-DeVore Inc. I] 242-15861 =
GRAND JUNCTION
LINCOLN DeVORE, Inc.
3 GEOTECHNICAL ENGINEERS - GEOLOOISTS
w T = — - e _r—r—
144] Mowr Stree! Tel: (970) 242-8968
Grand junction, CO. 81508 Fax: (97G} 242-1561
gjldem@gj net
Noveanber 16, 2001

Mr. Don Dela Mortte, DONADA Inc.
626 Grandview Dr. Grand Jupction, CO

Mr. Nathan Ferguson, ATKINS & ASSOCIATES
518 28 Road, Grand Junction, CO

Re: Study of Trench Serelement, Grand View Sub. Fil.6

As requested by Mr. Nathan Ferguson, of ATKINS & ASSOCIATES, Grand Junetion Lincoln DeVore proposes to
place 8 minimom of four (4) shallow exploration borings along the settled sewer trench in Grand View Sub. Fil.6.
Grand Junction Lincoln DeVore, Inc proposes to advance the borings and obtam samples using a CME 45-B truck
mounted drill rig. Pield Testing and sampling will be accomplished using Bulk Methods and ASTM D1587
Thin-Walled Shelby Tubes. The samples will be classified accarding to ASTM D-2487 (Sieve Analysis and Atterbury
Limits) and subjected to the following Laboratory testing, 28 appiicable:

ASTM D-2435 One Dimensional Consolidation

ASTM D-5195 Density & Moisture of Soil st Depth by Nuclear Methods

ASTM D-2937 In-Place Soil Density, (fom Sholby Tubes or Lined Sampler)

ASTM D-2216 Moisture Content of Soil

ASTM D-4647 Jdentification of Dispersive Clay Soils by the Pinhole Test

Approximation of Maximum Density (ASTM D-698) by the Harvard Minizture Compaction Apparatus

The final report will contain & summary of the field inveastigation and the {aboratery testing. The report will also inelude
graphical logs of the Exploration Borings, Laboratory Testing, Results and boring location diagrams.

The costs associated with this geotechaical site evaliation is estimated at § 600.060 |

It is anticipated the Field Exploration can begin within 2 warking days after we receive written acceptance of this
proposal and the Final Report should be complered within an additional 12 Working Days.

‘l'hc 00st estimate givcn in this geota:hnu:al site ¢valuativn propesal assumes a number of job specific factors,
Access to the site is available. Acccss 13 the responsibility of tha property owner or his agent. Grand Junction Lincein
DeVore, Inc docs not assume responsibility for access, either for personnel or for equipment.

s Stendard 510" test borings have been assumed.

¢ Location of all utihities ar= the rosporsibility ofthe owner or his agent. As a presaution, Grand Junction Lincoln DeVore,
Inc will contact the Colorado Utility Locate Service, prior o drill rig mobilization an the site.

¢ A site location disgram, with appropriste dimensions (fo include underground utility locations) is provided before arrival on
the site by Grand Junction Lincoln DeVore, Inc persennal.

+  Scheduling is such that the entire investigation can be accomplished as a single project, with 2 minimum of equipment and
persannel mobilization required.

o  OWNERSHIP of DOCUMENTS All reports, maps and docurments produced by Grand Junction Lincoln DeVore, Inc
ramain the property of Grand Junetion Lincoln DeVore, Inc and may not be used by the Client for any otber endeavor
without the written consent of Grand Junarion Lincoln DeVeore, Inc.

P2
1
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FROM : ATKINS AND ASSOCIATES, INC. FAX NO. : 970 24%5 2355 Apr. B1 2002 B8:46AM P3
. Nov 16 01 09:35a

i J Lincaln-DaVora Ine. (§.01 242-1561 p.2

DONADA Inc. ATKINS & ASSOCIATES
Study of Trench Settlement, Grand View Sub. Fil.6
November 16, 2001 Page 2

s DISPUTES Any clairs or disputes made during design, consruction or post-construction between the Client and
Grand Junction Lincoln DeVore, Inc shall be submined to non-binding mediation. Client and Grand Junction Lincoln
DeVaore, Inc agree to include a similar mediation agrecment with all contractors, sub-contraciors, sub-consultants, suppliers
and fabricators, thus providing for medistion as the primary method of dispute retolution betwoen sl parties.

» INDEMNIFICATION The Client shall, to the fillest cxtent permiited oy law, inderonify and hold harmless Grand
Junction Lincoln DeVore, [nc, eraployees and sub-consultants from and against all damage, lability and cost, including
reasonable atrorney’s fees and defense costs, arismg out of and in any way connected with the performance by any of the
perties above named of the services under this proposel, excepting anly those damages, liabilities or costs atrributable o the
solc negligence or willfol misconduct of Grand Junction Lincoln DeVore, Inc.

+  LIABILITY LIMITATION In recognition of the relative risks, rewnrds and benefits of the project 10 both the Client
and Grand Junction Lincoln DeVore, Inc, the risks have been allocated such that the Client ugrees that, to the fullest extem
permitted by law, Grand Junction Linecoln DeéVore, Inc's total liability to the Client for any and all injuriss, elainy losscs,
expenses, damages or claim expenses arising out of this sgreement fram any cana? or causes shall not exceed $ 20,000,600,
Such causes include, but are not limited to, Grand Junction Lincoln DeVare, Inc’s negligence, errers, omissions, strict
Hability, breach of contract or breach of warranty. Higher limits are available, speak with CONSULTANT for denails.

« METHODS & SAFETY Grand Junction Lincoln DeVore, Inc will not iave control over ar charge of, and will not be
responsible for, construction means, methods, tachniques, sequencss or procedures, or for safety precautions and programs
in connection with the construction work.

«  TERMINATION This agreemen) may be werminated by the Client or Grand Junction Lincoln DeVore, Inc should the
other fail e parfiarm i1s obligations hereunder. In the event of termination, the Client shall pay Grand Junction Lincoln
DcVore, Inc for ail services rendered to the dare of termination, al! reimbursable expenses and reimbursable termination

expanses,

« BILLINGS & PAYMENTS Grand Junction Lincoln DeVore, Inc sends invoices znd statements to, and expect
pryment from, the person or company athorizing the work. 1f persons uther than the suthorizing ageney is o be
responsible for the charges, arrangements must be made in advance. Weork will not proceed until written suthorization is
received by Grand Junction Lincoln DeVore, Inc from the responsible party,

e LATE PAYMENTS Grand Junciian Lincoln DeVore, Inc raquires net payment of the project costs within 30 days
after receipt of the report by the guner or his agent, cnless other arrangements are made. Overdue accounts will be subject
to collection procedures and will b charged 1.5% interest per month on the unpaid balorce.  Grand Junction Lincoln
DeVore, Inc shal] be entitied to collect al] court costs and reasonable attorneys fews incurred for collection of any and all

sums duc under this agreament.

If the proposal 2nd terns arc acceptable, pliease fill cut and sign on2 copy in the space provided helfrw and return dxeu!py to
Grand Junction Lincoln DeVore, Inc. The second copy is for your rezords. We !hln!c yeu for considering Grand Junction
Lincoln DeVore, Inc for this preject and loak forward to working with you should this proposal be acecpred.

Accspted by Date Purchese Order Mo.: Conm:.r. No.:
owner or ngent (person responsible for payment if not agent) (if required) (1 required)

Respectfully Submittad,

GRAND JUNCTION

LINCOLN DeVORE, Inc.

by: Edward M. Morris PE
Principal Engineer
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FROM : ATKINS AND ASSOCIATES,  INC. FAX NO.,

ATKINS AND ASSOCIATES, INC.
P.O. BOX 2702
518 28 ROAD, SUITE B-105
GRAND JUNCTION, COLORADO 81502-2702
PHONE 970-245-6630
FAX 970-245-2355
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FAX NO.: ZSb - 903y

RE: Oeand Nigw Ty, b
DATE: 4/t [oz

COMMENTS: £ew,
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PLANNING COMMISSION
GRAND JUNCTION, COLORADO

FOR ) FINAL DECISION
)
Donada, Inc. ) FP-2001-058
626 Grand View Drive )
Grand Junction CO 81506 )

An application by Donada, Inc., requesting approval of a Final Plat for Grand View Subdivision
Filings 5 and 6, located east of 28 Road and north of F Road in a RMF-5 zone district, was
considered by the Grand Junction Planning Commission on April 10, 2001.

After considering all the pertinent testimony and reviewing various data, the Planning Commission
approved the final plat with the following conditions.

L Minor planning and engineering technical review comments shall be complied with prior
to construction or plat recordation.

This approval is valid for one year. If the final plat is not recorded prior to April 10, 2002 this
approval becomes void.

The following items must be completed before construction may begin on this site:

1. Submit signed, development improvements agreement (DIA) on cur form dated 03/0600
with an executed guarantee. The DIA shall contain original signatures and shall not
include FAXED copies of any pages.

2. Comply with Planning Commission conditions of final approval, where applicable.

3. Make changes to the final construction plans per review comments from applicable
agencies, then submit mylars of final plans signed by Ute Water to the Community
Development. A copy of the utility composite showing fire hydrants and water lines shall
be delivered to the Fire Department.

4, A pre-construction meeting with the Public Works Department may be scheduled AFTER

final plans have been approved and the DIA signed and recorded, unless a “Plat Hold”
option is used for the guarantee.

The following items must be completed before the plat may be recorded:



1. Submit a development improvements agreement with an approved guarantee for any
remaining unconstructed improvements in the subdivision.

2. Submit signed originals of CC&Rs, if applicable.

3. Submit signed original of instrument for conveyance of irrigation easements to
Homeowner’s Association.

4, Submit signed mylar plat and computer disk or email of plat on AutoCAD. Send to

bilin@ci.grandjct.co.us.
5. Pay applicable fees, which are as follows:
Filing 5 Filing 6
Open Space $4725 ($225 per21lots)  $5175 ($225 per 23 lots)
Plat Copying Fee $45.00 $45.00

Make check payable to City of Grand Junction.

6. Recording fees for plat, deed of conveyance, CC&Rs if applicable, and DIA will be
determined prior to recording.

Please allow at least two weeks for recording after ALL of the items listed above have been
submitted.

&40 N G Al

Bill Nebeker April 11, 2001
Senior Planner

¢: Richard Atkins


mailto:billn@ci.grandjct.co.us

Grand View 5 & 6
April 17, 2001 Final Review Comments

Bill Nebeker, Community Development Department

I Delete the “F” designation on plats and the note in the legend. It has been determined by
staff that this will no longer be a requirement for corner lots.

2. Need a utility easement in dedication language on filing 5 plat for 8” utility easement
shown,

3. Add this to the end of the irrigation dedication language, “Deed of conveyance recorded
in Book , at Page subject to further conditions and restrictions as may be
set forth in that instrument.

Eric Hahn, Development Engineer

STREETS PLANS AND PROFILES (FILINGS 5 & 6)
1. Show a Type III barricade at the east ends of Ridge Drive and Cortland Avenue.

SEWER PLANS & PROFILES (FILINGS 5 & 6)

2. The sewer main between manholes TB-1 and TB-2 has an unacceptable grade break. The
portion of the main in Filing 5 has a proposed slope of 1.00%, while the portion of the main in
Filing 6 has a proposed slope of 0.87%. Please correct this condition.

WATER DETAILS

3. Ute Water has agreed to require that any new water mains installed within City limits be
bedded per City Standards. If necessary, verify this requirement with Ute Water (242-7491)
and/or the City Utility Engineer (244-1590). Modify the "Trench Detail" to show the pipe
bedded per City standards. See the Typical Trench Detail (GU-03) in the Standard Contract
Documents for reference.

Trent Prall, Utility Engineer: None
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Qliznt:  Elam Conslryction Repori Mo 1
Project:  Grandview Subdivision Dateof Teal:  7-2-02
Location; Test By RL
GILD feb No:  89535-GJ
TEST Nuclear (ASTM Nuclear (ASTM 2922} (ASTM D=135¢) SPECTFICATIONS: Project Cip X County- State:
TYPF 1912) Backscalter Direct Trans. X Sand Cone
Test | Locetion of Tew COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOL
No. % SPEC. % CONT. % SPEC. % VALUE L
1 Roadway repair, Tarmarton Dr., s1a 7+50, gver sewar line @ FG 98 94 52 +.2 136.376.9 | ABC
z Roadway repair, Tamarnon D 5ta 8+00, over sewer (ine @ FG 9 93 54 -2 136 386.9 | ABC
3 Roadway repair, Tamarron Dr . sta 6+00, LT lane @ FG 100 93 6.! +3 136 1469 | ABC
4 Roadway repair, Tamarron Dr., sla §+50, RT lane @ FG 98 94 6.0 4.2 1361359 | ABC
5 Roadway repair, Tamarron Or. sia $¢00, over sewer line @ FG 9 93 6.1 1 1363569 | ABC
8 Roadway repalr, Tamarson Or., sia 550, LT lane @ FG %9 95 59 +2 136 38469 | ABC
DISTRIBUTION: KEY: * Fails Compadtion Spec. € = Cohesive
1-Client *+ Falg Moistwe Spec. NC = NonCohesive

S Slandard Proctor

M Modifled Procior

ABC = Agpregee Base
PR = PitRun

NOTE: Resuls indicote in-place soi dengitics at the
iocations and depths identified above. Grand Junction
Lincoln DeVeee has relied on the contractor to provide
unifoerm mix placement and compactive effort theoughout
the fill area

Nueleas Density Testing of*pit run’ of
other conrte grained soils may require
correction of Unit Weight And Weter
Content, ASTM D<A7E8, If soils
contam oversae partickes in excess of
the lmity of ASTM D-47(8

Nuclear Deraity Tesling i
performed for aoceplarce
conrol erd is combied
wilh visual and perstation
methods.

QRAND

DeVORE

JURCTION
" LINCOLN

Geotechnical
Engineers-
Ceologisis
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ATKINS AND ASSOCIATES, INC.
P.0. BOX 2702
518 28 ROAD, SUITE B-105
GRAND JUNCTION, COLORADO 81502-2702
PHONE 970-245-6630
FAX 970-245-2355

FAX TRANSMITTAL

TO: Eec  Haund

FAX NO.: AN

RE: (Cazantdy View  Testiata
DATE: 7(’°/°z

COMMENTS: ErelC

Toccooiptt,  ARE  THe  TESml

esoLTsS  foun e CepPai
Area  ar GEA  Viewd
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SUBSTANTIAL COMPLETION INSPECTION CHECKLIST

Project: : City of Grand Junction, Colorado

250 N. 5™ Street
DATE: i 81501-2668
FAX: (303) 244-15099

[ElPavement

Flconcrete

- ri' e

[Z]Manholes

W signs n e

STREETS

FLighting e e

[N site Grading :

\IS]Other =

[_]Wwater lines

[Jsewer Lines

[CJinlet Structures

[TIDetention Facilities

[CJoutlet Structures

[CJOther

Inspected by: Developer or Representative:

T p— = : N

City Development Engineer

Final acceptance of the Streets and Drainage Facilities will be made when the above items have been corrected and
inspected. Please call 256-4031 when ready for final acceptance.

Distribution: White to Developer  Yellow to Development Engineering  Pink to Engineering Lab/inspector  Goldenrod to Community Development



Smooth Feed Sheets™

COMMUNITY DEVELOPMENT
CITY OF GRAND JCT

250 N 5TH ST

GRAND JUNCTION, CO 81501

SPRING VALLEY HOA

DON MCFARLAND

PO BOX 9164

GRAND JUNCTION, CO 81501

MARK S SUTRINA

LYNDAJ

674 28 RD

GRAND JUNCTION, CO 81506-4802

BETTE A JOHNSON
2812 RIDGE DR
GRAND JUNCTION, CO 81506-6003

LARRY W CLEVER

CONNIE L CLEVER

2822 RIDGE DR

GRAND JUNCTION, CO 81506-6003

JOHN P MILLER

DORIS ] MILLER

666 WINDSTAR DR

GRAND JUNCTION, CO 81506-6076

NICHOLAS P THIESSEN
672 WINDSTAR DR
GRAND JUNCTION, CO 81506

MARIE ELIZABETH MANES
PO BOX 60185
GRAND JUNCTION, CO 81506

KENNETH P MILLER
DONNA L MILLER
1680 IO RD

MACK, CO 81525

RANDY STOUT

SALLIE STOUT

3030 BOOKCLIFF AVE
GRAND JUNCTION, CO 81504

P Averve

Address Labels

FP-200(-08F

ATKINS AND ASSOCIATES, INC
RICHARD ATKINS

PO BOX 2702

GRAND JUNCTION, CO 81501

WILLIAM B WOODWORTH

GA

684 28 RD

GRAND JUNCTION, CO 81506-4802

GRAND JUNCTION PUBLIC
FINANCE

250 N STHST

GRAND JUNCTION, CC 81501-2628

TERESA A WALTER
2810 RIDGE DR
GRAND JUNCTION, CO 81506

CARL A BECHARD

MARY S BECHARD

2813 NORTHSTAR DR
GRAND JUNCTION, CO 81506

VIRGINIA M REVEL
668 WINDSTAR DR
GRAND JUNCTION, CO 81506-6076

WILLIAM E KISTLER

INA MAY KISTLER - CO

674 WINDSTAR DR

GRAND JUNCTION, CO 81506

CARL L HOCHMUTH

DONNA L HOCHMUTH

2814 GRAND VIEW DR
GRAND JUNCTION, CO 81504

CHRISTOPHER ] COLTON
TERESA J COLTON

426 PLEASANT HOLLOW CT
GRAND JUNCTION, CO 81503

BRUCE W KRALOVEC

LORI L KIRKPATRICK

529 MELODY LN

GRAND JUNCTION, CO 81501

Use template for 51609

DAWN SUBDIVISION

KELLY TURNER

2813 DAYBREAK AVE
GRAND JUNCTION, CO 81506

JOHN RELLIS

JOANA

676 28 RD

GRAND JUNCTION, CO 81506-4802

JOHN B ROMOLO
2814 RIDGE DR
GRAND JUNCTION, CO 81506

JAMES F PASQUA

DIANNA L PASQUA

654 EPAGOSA DR

GRAND JUNCTION, CO 81506-6063

WALTER E WILLIAMSON

LEONA L GRAY

664 WINDSTAR DR

GRAND JUNCTION, CO 81506-6076

ROBERT M BOBERG
DOROTHY L BOBERG

670 WINDSTAR DR

GRAND JUNCTION, CO 81506

G CLARK JENSEN

KRISTI L JENSEN

676 WINDSTAR DR

GRAND JUNCTION, CO 81506

DAVID M DURHAM

SONDRA L DURHAM

2816 GRAND VIEW DR
GRAND JUNCTION, CO 81506

DONADA INC

DON DELA MOTTE

626 GRAND VIEW DR
GRAND JUNCTION, CO 81506

W CLIFF CONLEY

STEFANI A CONLEY

2813 GRAND VIEW DR
GRAND JUNCTION, CC 81506

Laser 5160%®
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BETTIE A GARNETT
PO BOX 3563
GRAND JUNCTION, CO 81502

LOUIS S BRADSHAW
PATRICIA M BRADSHAW

658 E PAGOSA DR

GRAND JUNCTION, CO 81506

THOMAS E HARTFORD
651 EPAGOSA DR
GRAND JUNCTION, CO 81506

JEAN R ARCUBY

KATHRYN M ARCUBY

625 PAGOSA CT

GRAND JUNCTION, CO 81506-4867

MARK A MILLER
630 PAGOSA CT
GRAND JUNCTION, CO 81506-4867

KENNETH K HOLMES

LAVON B HOLMES

2823 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4837

CHRISTOPHER W HANKS
NICOLE L HANKS

2809 RIDGE DR

GRAND JUNCTION, CO 81506

MAX E BRAMBLE
MARGARET A BRAMBLE
2815 RIDGE DR

GRAND JUNCTION, CO 81506

MALCOLM S NICHOLSON

C P NICHOLSON & JOHN
2812 W PAGOSA DR

GRAND JUNCTION, CO 81506

LYNN TRUST DATED MARCH 22
1994

645 W PAGOSA DR

GRAND JUNCTION, CO 81506

@AVERY@

Address Labels

DAVID L MIDDAUGH
KARLEEN MIDDAUGH

653 EPAGOSA DR

GRAND JUNCTION, CO 81506

GEORGE B RUCKER

EFFIE M RUCKER

2818 DILLON CT

GRAND JUNCTION, CO 81504

MESA COUNTY VALLEY SCHOOL
DIST

2115 GRAND AVE

GRAND JUNCTION, CO 81501-8007

LOU ANN BROWN
626 PAGOSA CT
GRAND JUNCTION, CO 81506-4867

CLAY H TUFLY

GINA L TUFLY

2817 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4837

JOHN CAPPETTO

CARLA CAPPETTO

2825 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4837

LENNY P SULLEY
MICHELLE B SULLEY

2811 RIDGE DR

GRAND JUNCTION, CO 81506

GERALD F FOLLETT

SHIRLEY R FOLLETT

2816 W PAGOSA DR

GRAND JUNCTION, CO 81506-6060

WILLIAM YOUNG

PATRICIA L YOUNG

649 W PAGOSA DR

GRAND JUNCTION, CO 81506

WILLIAM L CRAVEN
TERESA M THOMPSON

643 PAGOSA DR

GRAND JUNCTION, CO 81506

Use template for 5160®

JEAN HERVISON
656 E PAGOSA
GRAND JUNCTION, CO 81506

JRJ BUILDERS INC
23131RD
GRAND JUNCTION, CO 81505

ERNEST TOTZKE

REV TRUST & } TOTZKE

2813 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4836

GARY G BLANCHARD

SHIRLEY A BLANCHARD

628 PAGOSA CT

GRAND JUNCTION, CO 81506-4867

JOHN C HONSTEIN

TRST#2 & F M HONST

2821 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4837

HERMAN RONALD LUCERO
DLAINDA L LUCERO

2812 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4824

DEITER R SUTHERLAND
DOROTHY ] SUTHERLAND

190 EDLUN RD

GRAND JUNCTION, CO 81503-3224

WILLIAM A COOPER

MYRNA M COOPER

2814 W PAGOSA DR

GRAND JUNCTION, CO 81506-6060

J G MOLZAHN CONSTRUCTION INC
3020 BOOKCLIFF AVE
GRAND JUNCTION, CO 81504

PEGGY J BALLARD
641 W PAGOSA DR
GRAND JUNCTION, CO 81506-6058

Laser 51609
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H MICHAEL HOCKER
NANCY L HOCKER

637 W PAGOSA DR

GRAND JUNCTION, CO 81506

EUGENE A COVELLO

SHEILA R COVELLO

632 PAGOSA DR

GRAND JUNCTION, CO 81506-4880

ARIE DEGROOT

VIRGINIA DEGROOT

2822 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4830

STEVEN S BARLETTA

HEID] M BARLETTA

251 W DANBURY CT

GRAND JUNCTION, CO 81503-3140

STEPHEN G BLAIR

MARJORIE ] BLAIR

644 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

MARIE E WOHLFAHRT

JOHN ] WOHLFAHRT

650 E PAGOSA DR

GRAND JUNCTION, CO 81506-6063

MARK W MONETT

BARBARA ] MONETT

2818 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4829

STANLEY G NEUMANN

YVONNE M NEUMANN

638 W PAGOSA DR

GRAND JUNCTION, CO 81506-6058

SANDRA JULIA JIRON
608 DEVIN DR
GRAND JUNCTION, CO 81504-6053

BENNY MESTAS

MARILYNN MESTAS

637 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

YA Averve

Address Labels

ROBERT M BIONDO
FRANCES JEAN BIONDO

635 W PAGOSA DR

GRAND JUNCTION, CO 81506

RICHARD N HELM

MARTHA C LEVY HELM

2816 HAWTHORNE AVE

GRAND JUNCTION, CO 81506-4829

GEORGE J TOMPKINS

DORIS R TOMPKINS

634 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

RANDY S ZRELAK

MARGARET L ZRELAK

640 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

ROGER L MARTIN

JAVINE

646 E PAGOSA DR

GRAND JUNCTION, CO 81506-6063

TOM F BRAMBLE

SARAH K R BRAMBLE

2819 RIDGE DR

GRAND JUNCTION, CO 81506-6003

MARILYN STANLEY
634 W PAGOSA DR
GRAND JUNCTION, CO 81506-6058

CHARLES R HERBISON
VIRGINIA M HERBISON
2419 N PALM DESERT DR
SUN CITY, AZ 85375

LYMANL VAN HORN

TERRY E VAN HORN

641 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

FRANK J PETERSON

LINDA D PETERSON

635 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

Use template for 51609

MICHAEL L WEDELL

EDITA A WEDELL

633 W PAGOSA DR

GRAND JUNCTION, CO 81506

DANIEL A SPYKSTRA

ANNA JEAN SPYKSTRA

632 E PAGOSA DR

GRAND JUNCTION, CO 81506-4892

ROBERT J ODERMATT
VEVEH G ODERMATT

636 E PAGOSA DR

GRAND JUNCTION, CO 81506

WILLIAM G BOYACK

NANCY L BOYACK

642 E PAGOSA DR

GRAND JUNCTION, CO 81506-3818

LORRAINE P LYMAN

SHEILA S LYMAN

648 E PAGOSA DR

GRAND JUNCTION, CO 81506-6063

RICHARD A SARTEN
632 TAMARRON DR
GRAND JUNCTION, CO 81506-4875

THOMAS P MONDAY

KRISTINE L MONDAY

636 W PAGOSA DR

GRAND JUNCTION, CO 81506-6058

MARY LOUISE READ
642 W PAGOSA DR
GRAND JUNCTION, CO 81506-6058

GERARD J BOSCHEN
BARBARA E BOSCHEN

639 E PAGOSA DR

GRAND JUNCTION, CO 81506

TERENCE G MILLER
JOHANNA MILLER

633 E PAGOSA DR

GRAND JUNCTION, CO 81506

Laser 5160®
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Travis Jordan
1207 18 Rd
Fruita, CO 81521

Re: Pavement Distress/Sewer Utility Trench Settlement, Grandview Subdivision, Filing 6, Tamarron Dr.,
Grand Junction, CO

At the request of Mr. Nathan Ferguson of Atkins & Associates, Grand Junction, personnel of Grand Junction Lincoln
DeVore placed three very shallow exploration borings along the sewer main trench, as shown on the attached boring
location diagram. Following are our findings.

Field Exploration and Laboratory Testing: A field evaluation was performed on 4-15-02, and
consisted of a site reconnaissance by our geotechnical personnel and the drilling of 3 very shallow exploration borings.
These 3 shallow exploration borings were drilled within the alignment of the existing sewer line. Test boring # 1 was
placed in an area which had not experienced settlement, borings # 2 and # 3 were placed within areas which had
experienced settlement. These 3 borings were placed in very close proximity to 2 asphalt core locations, GILD Job #
88937-GlJ, 10-3-01. A copy of our CONSTRUCTION QUALITY CONTROL DAILY REPORT for this asphalt coring
is included with this report.

The exploration borings were located to obtain a reasonably good profile of the trench backfill soils and the pavement
section at these locations. All exploration borings were drilled using a CME 45-B, truck mounted drill rig with
continuous flight auger to depths of approximately 3 to 4 feet. Samples were taken with thin-wall Shelby Tubes and by
bulk methods. The total depth of the samples extended the boring depths to approximately 4 4 feet. The bottom of the
Shelby tube samples included the poorly graded bedding material which was placed around the sanitary sewer pipe. Logs
describing the subsurface conditions are presented in the attached figures.

The following field sampling and testing were performed.
ASTM D-1587 Thin-Walled Shelby Tube 2-1/2" id, Shelby Tube

The following laboratory tests were performed on representative soil samples to determine their relative engineering
properties.

ASTM D-2487 Soil Classification

ASTM D-2937 In-Place Soil Density

ASTM D-2216 Moisture Content of Soil

ASTM D-4647 Identification of Dispersive Clay Scils by the Pinhole Test and approximation of maximum
density (ASTM D-698) Harvard Miniature Compaction Apparatus

Tests were performed in accordance with test methods of the American Society for T&sting and Materials or other
accepted standards. The results of our laboratory tests are included in this report. The in-place soil density, moisture
content and the standard penetration test values are presented on the attached drilling logs.

Findings: Theasphaltic concrete was found to be a consistent 3" thick. The aggregate base course
(ABC) ranged from 4” to 8” thick. Thg design section is 3" A.C. over 9” ABC.




Travis Jordan

Pavement Distress/Sewer Utility Trench Settlement, Grandview Subdivision, Filing 6, Tamarron Dr.,
Grand Junction, CO

May 17, 2002 Page 2

The soil material encountered as backfill was classified as a silty clay, sandy (CL-ML) in the Unified Classification
System (UCS). The Soil Analysis and Summary sheets included with this report show the laboratory testing for a sample
taken at 2 feet to approximately 2 %; feet in each of the exploration borings. For purposes of comparison, the Soil
Analysis and Summary sheets included with the original report of Subsurface Soils Exploration, GJLD Job # 88484-J,
2-26-01. As can be seen from the results of laboratory testing, the soils from all three test holes are nearly identical and
are very similar to those soils originally sampled as part of the subdivision Subsurface Soils Exploration, taken at other
locations within the subdivision.

Thin wall Shelby tube samples were obtained to determine in-place soil density and moisture content. As can be seen
on the bore hole logs (upper portion) the in-place soil densities tend to ‘move around somewhat’, but most are well
compacted. Visual observations of these samples and probing during the sample preparation phase in the laboratory
indicated these soils are relatively firm apparently well compacted and, with the exception of the sample at 4 feet in boring
# 2 no aobvious defects were observed. Due to gravels being encountered during the sampling phase, the | foot sample
in test boring # 2 could not be measured as the thin wall Shelby tube was significantly damaged, the sample at 4 feet
encountered large amounts of intruded ‘bedding gravel’ and the lower portion of the sample, against the ‘bedding grave!’,
was soft. The 4 foot sample in test boring # 3 could not be measured as significant amounts of ‘bedding gravel’ had
intruded the lower portion of the sample and significantly damaged the Shelby tube.

Additional laboratory testing utilizing the Harvard Miniature Compaction Apparatus was utilized to measure the soils
maximum density and moisture content. The Harvard Miniature Compaction Apparatus is a U.S. Bureau of Reclamation
test designed to closely approximate the Standard Proctor test, ASTM D-698, AASHTO T-90. The Harvard Miniature
Compaction Apparatus test (U.S.B.R. EC Method 5510), resulted in maximum densities for all samples ranging from
115910 117.3 pcfat 13.2 to 13.8% with the single exception of the sample in boring # 1, at 3 feet which had a maximum
densi @ fa @ The original moisture density relationship used during the Grand Junction Lincoln DeVore
density testing of the backfill during construction (ASTM D-698 A, AASHTO T-90), was 115.2 4,7% i

It should be noted that the results of the Harvard Miniature Compaction Apparatus are slightly higher than the ASTM
D-698 method used during construction.

The construction ‘proctor’ of 115.2 pef at 14.7% moisture was taken on a composite sample at the beginning of the
project and exact correlation between the soils of that ‘proctor’ and these very specific samples should be made with
proper engineering judgement. In the opinion of Edward M. Morris, P.E., of Grand Junction Lincoln DeVore, the results
of Harvard Miniature Compaction Apparatus testing correspond extremely well with the subdivision wide type sample
utilized during the construction testing, with the exception of the sample obtained at 3 feet in boring # |. The Harvard
Miniature Compaction Apparatus indicates this soil is approximately 5 to 6 pounds ‘lighter’ than the average soils
encountered both across this site and in these 3 exploration borings.

For purposes of comparison, the 3 logs of Subsurface Soils Exploration include a chart in the middle of the sheet
indicating percent compaction, compared to the maximum density determined by the Harvard Miniature method. As can
be seen on the logs, only the sample at 4 feet in boring # 2 was found to be less than the 95% compaction required by
the City of Grand Junction Standard Contract documents for Capital Improvements Construction, revised March 2000.
This was a poor sample, with significant amounts of intrusion of the ‘bedding gravel’ and, in our opinion, cannot be taken
as indicative of poor construction-techniques by the pipeline contractor without significant additional numbers of failing
tests in the project area.- it'/xspcssible > this sample reflects low density and unstable conditions in the underlying bedding
material. - e R
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Conclusion: Based upon a review of our records of the sewer utility density testing program,
GJLD Job # 88692-GJ (Fill Density Test Daily Reports included) and the results of our field and laboratory testing
of the in-place backfilled soils, we do not belicve the sewer line settlement observed on this site canM
to insufficient compaction of the backfill soils by the pipeline contractor. ]

An AC overlay not justified due to settlement. The AC overlay does not address trench settlement, except to provide
leveling of the existing pavement surface. Due to the use of geotextile fabric and using design numbers without rounding,
the amount of required A.B.C. can be reduced to 4.5”. As only 1 measured section out of 5 fell below the reduced,
required section, there does not appear to be a need for an AC overlay, based upon actual design methods.

The history of this construction site is that the utilities were placed and final preparation of the road subgrade was

delayed. During this delay, a significant rain storm occurred and water was standing in the northern portion of this
project site, includin ettled trench. After the free water either soaked in or evaporated, the road subgrade

was prepared/compacted Compactlon testing indicated that the subgrade soils were relatively wet but, within project
specifications. The soils were somewhat soft due to the high moisture content probably resuiting in a slight ‘heave’ of
the center portion of the road during the final construction ‘haul’ phase. A Geotextile fabric (Woven, similar to Mirafi
500-X) was placed on the finished subgrade surface and the placement and compaction of the aggregate base course and
asphalt was completed.

This sequence of construction events justified additional laboratory testing of the soils, to wit ASTM D-4647
Identification of Dispersive Clay Soils by the Pinhole Test. The backfill soils were found to be nondispersive (Nd|1) and
other criteria, to include Skempton’s Activity, also indicated the soils should not possess dispersive characteristics or
characteristics similar to dispersive soils.

In our opinion, the possible reasons for trench settlement can be narrowed downto a @co_l[gpse of the particle
structure in the pipe bedding material when inundated with water, resuiting in a ‘columnar’ type collapse of the backfill.

It must be noted that the settlement areas in the pavement surface have occurred with very little applied traffic load and

occurred rather quickly after paving.

The question is where would such amounts of water come from to initiate collapse of the particle structure in the bedding
gravels. We believe the construction inactivity after the trench compaction was completed allowed the backfill soils
(significantly wetter than the native undisturbed soils) to dry and therefore, shrink. Shrinkage cracking is obvious in these
soils and such cracking in similar soils has been observed to be over 20 feet deep in the Grand Junction and Clifton area.
We postulate the water ponding on this site afier the storm event introduced large amounts of water into the shrinkage
cracks and down to the bedding material. We believe the collapse started in the gravels and the collapse zone migrated
up, taking a few months to affect the actual pavement structure.

The use of a poorly graded bedding material around pipe has been actively discouraged by the under signed, Edward M.
Morris, P.E., for many years. The basic assumption for utilizing a poorly graded gravel is that it is ‘self compacting’.
1 have dealt with enough failures of this ‘self compacting gravel’ over the years that I do not allow such materials, in
excess of 4 inches thick, beneath slabs. [ will not allow this material at all between load bearing elements of building
foundations. A perusal of Internet forums for engineers indicate that this particular adversion to use of ‘self compacting
gravels’ is wide spread around the world when addressed by geotechnical engineers. Civil engineers and structural
engineers, as a whole, appear to have believed that uncemented materials can be ‘self compacting’. Long term field
experience, particularly dealing with constructions several years after compietion and laboratory testing (to include
maximum density determination of poorly graded materials using the vibratory table ‘ASTM D-4253') is usually enough
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to dispel such wishful thinking that uncemented materials can be ‘self compacting’. It is interesting to note that there is
no method of confirming either initial quality of placement nor final quality of placement of poorly graded gravels to
determine if these backfill materials are prone to collapse or not. At least when native soils are utilized for bedding, the
soils can be checked for moisture content and probed to see if the soils are reasonably compacted or not. In some cases,
Shelby tubes can be placed to actually determine in-place density of ‘native soils’.

It is our conclusion the settlement could have been avoided by increasing the degree of backfill compaction and
simultaneously decreasing the amount of soil moisture required for compactlon by utilizing the modified proctor
(ASTM D-1557, AASHTO T-180). This extra compaction would provide a slightly more stable backfill from a strength
stand point and would decrease the amount of potential soil shrinkage by virtue of placing less water in the soil. This
specific construction recommendations is contained within the Grand Junction Lincoln DeVore report of Subsurface Soils
Exploration for this subdivision, in the pavement section, Job # 88484-GlJ, 2-27-01. This specific construction
recommendations has been included in virtually all of Grand Junction Lincoln DeVore’s recommendations for pavement

construction and the vast majority of Lincoln DeVore s reports. We further believe the use of poorly graded gravel,
jartxcular the severe open graded gravel for pi ng to happen and is usually manifested if a

delay in the construction occurs, followed by standing water in the construction area or if the ground water table within
the immediate area rises to saturate the bedding material.
B ——

Recommendations: The obvious trench settlement appears to be localized and does not appear to
be increasing in area. | recommend a ‘proof and roll’ of the sewer main trench and travel de with a loaded
water truck’ (3 axle) to confirm the integrity of the in-place pavement structure. The settied areas and d any additional

‘weak” arez €as shouid be cut out to the top of the of the A.B.C., proof rolled, tested for compaction and patched with A.C.

I recommend the City of Grand Junction Capital Improvements Specifications (to include required materials) be re-
evaluated, |t seems inappropriate that proper soils compaction could be of little effect after a small precipitation event.

Such problems are to be expected prior to or during compaction, but should not be expected after completion.

It is believed that all pertinent points have been addressed. If any further questions arise regarding this project or if we
can be of any further assistance, please do not hesitate to contact this office at any time.

Respectfully Submitted,

GRAND JUNCTION
LINCOLN DeVORE, Inc.

Principal Engineer

GJLD Job No.: 89329-GJ



SOILS DESCRIPTIONS ROCK DESCRIPTIONS SYMBOLS & NOTES
amsoL USCS RESCRIPTION amao, —QESCRIPTION smmng, DRESCRIPTION
2 % Topsoil - Organic aa —Sedimsntary Rocks SPT Standard Penetra}ion Drive
* x 0 ¢&| CONGLOMERATE 08112 ASTM D-1586 Disturbed Sample
N Man-Made Fill ) Numbers indicata 8 Blows To
\‘ ii:i| SANDSTONE . drive the Spoon 12 into ground.
! f.l 7 GW  Gravel =T
Lot lo Waell-Graded =——| SILTSTONE
002381 GP  Gravel === cs 'California Lined Sampler’
2000 Poorly-Graded =22 | SHALE 09/12  Modified Penetration Drive
°| I*| GM  Sity Gravel XKX ASTM D- Disturbed Sample
Hil x» x| CLAYSTONE Numbers indicate 9 Blows To
4° o] GC Clayey Gravel =i drive the Spoon 12° into ground,
g ,% .| MUDSTONE
«seoel SW  Band
e Well-Graded COAL D&M '‘Dames & Moore Lined Sampler’
R SP Sand e ‘ 08/12  Modified Penetration Drive
Vi Poorly-Graded T LIMESTONE ASTM D- Disturbed Sample
i T SM  Sity Sand — Numbers indicate 9 Blows To
U | &=2= poLomITE o' drive the Spoon 12" into ground.
4 ',/ SC  Clayey Sand —
7 4 S| MARLSTONE
ML st Vae 97 u ST Thin-Walled 'Shelby’ Tube
Low-Piastic - GYPSUM ASTM D-1586 - 2.625"cd 2.5"id
CL  Siny Clay 7 '‘Relatively Undisturbed Sample'
Low-Plastic -
OL Organic Sit& Clay « | [»z o>
Low-Plastic ~ =#| Other Sedimentary Rocks BULK Disturbed, Bulk Sample
3] MH s ~ 7 ~-|Iansoys Rocks ASTM D- Disturbed Sample
3 High-Plastic 7 {~1 | GRANITIC ROCKS
High-Plastic " | DIORITIC ROCKS +——=L  Free Water Table
| |24 OH  Organic Clay W
= o] High-Plastic ‘w.2'! GABBRO Wx Weathered Rock Formation
Wwansl Pt Peat
frorrrr BASALT O Test Boring Location
HE : ¢{ GWIGM Silty Grave! ——
Jolt Weil-Graded 2| RHYOLITE A Test Pit Location
*, % GWIGC Clayey Gravel S48
2o/, Wall-Graded A as| TUFF 8 ASH FLOWS byt Setismic or Resistivity Station
plelels GPIGM Sitty Gravel Y LA
olo Poorty-Graded ! |BRECCIA & Other Volcanics
40 A GPIGC Ciayey Gravel ~ v Standard Penetration Drives are made by driving a
o o Poorly-Graded ¥ _|Other Igneous Rocks slandard 2" oq, 1-5/8" id Spiit Spoon Sampier into the
A ;4 GMIGC Siry Clayey Gravel Z %] Mewmorphic Rocks ground by diopping a 140 Ib. weight 30",
A ® o GNEISS No Thinwall Shoe Extension and the Sample is Disturbed
: Y : .| SWISM Ssiny Sand /f/
HRHE Well-Graded # Jre| scHIST Modified Penetration Drives are made by drving a
/.1 SWISC Clayey Sand 5&\ 2-172" od, 1.875" id California Spoon Sampler or
AL Weli-Graded PHYLLITE a 3" od, 2-3/8" id California Spoon Sampler into the
Y| SPIEM sty Sand Tl ground by dropping a 140 Ib. weight 30"
dgts Poorly-Graded 4 "/ HORNFELS No Thinwail Sh xiension and th lg is Disturbed.
1 SPISC Clayey Sand EINA
I VV Poorty-Graded AN METAQUARTZITE
[T sWiSC  siy Claysy Sand
,* MARBLE The Boring Logs show subsurface conditions at the
L/ CL/ML Silty Clay-Clayey Sii \L dates and locatons shown, and itis not warrenled that
Low-Plastic ”\"\ Other Metamorphic Rocks they are representative of subsurface conditons at
times and other locations.
EXPLANATION OF BOREHOLE LOGS
GRAND JUNCTION AND LOCATION DIAGRAMS
Geotechnical Consultants Fotm No Drawn Date
Grand Junction, Colorado GILDFORM-EXPL. EMM 101-15-98
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PAVEMENT DISTRESS, TAMARRON DRIVE

GRANDVIEW Sub., Fil 6, Grand Junction

Date
5-9-2002

TRAVIS JORDAN CONST.
Fruita, Colorado
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Job No.

89329-GJ

LINCOLN - DeVORE, Inc.

Z
S
m
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(Geotechnical Consultants

Grand Junction, Colorado




BORING NO. 1

DRILL: GJLD CME-458

BLOW S0IL

DEPTH| SOIL BORING ELEVATION: AUGERTOOLS: 4" od, SOLID COUNT | DENSITY | WATER
(FT.) | LOG DESCRIPTION finch | pef %
o 3" A.C. over 7" A.B.C. - Woven Geotextlle Fabric ]
- CL-ML ST_| 156 | 10.8%
] ST | 1268 | 12.4%
-] ST_| 100.0 | 136%
| GPIGM PIPE BEDDING ST 1222 | 13.4%
5 5
o SAMPLE @ 4' INCLUDED SOME INTRUDED 'BEDDING GRAVEL'  ____|
_ TO@45 o
T MEASURED % COMPACTION FOR EACH SAMPLE by HARVARD MINIATURE METHOD
3" A.C, over 7" ALB.C. - Woven Geotextile Fabric o
CL-ML ST 98.9%
ST_| 108.0%
Hargard Miniature 110.8 pcf @ 15.2% ST | 28.4%
GPIGM PIPE BEDDING ST 104.4%
5 5

SAMPLE @ 4' INCLUDED SOME INTRUDED "BEDDING GRAVEL'

Blow Counts are counted for each
8 inches of sampler penetration.
NO Free Water
During Drilling 4-15-2002

LOG OF SUBSURFACE EXPLORATION

GRAND JUNCTION
LINCOLN - DeVORE, Inc.

Geotechnical Consultants
Grand Junction, Colorado

PAVEMENT DISTRESS, TAMARRON DRIVE
GRANDVIEW Sub., Fil 6, Grand Junction

TRAVIS JORDAN CONST. Date
Fruita, Colorado 5-17-2002
Job No. Drawn
89329-GJ EMM




- BORING NO. 2 DRILL: GJLD CME-458
BLOW SOIL
DEPTH| SOIL BORING ELEVATION: AUGER/TOOLS: 4" od, SOLID COUNT | DENSITY | WATER
DESCRIPTION finch pcf %
3" A.C. over 8" A.B.C. - Woven Geotextile Fabric
CL-ML NO MEASURED SAMPLE ST 12.9%
ST 118.8 13.5%
ST 117.8 13.7%
GPIGM PIPE BEDDING POOR SAMPLE ST 92.4 10.3%
SAMPLE @ 1' CONTAINED SOME GRAVEL, TUBE was BENT 5
: SAMPLE @ 4' CUT OUT ALL INTRUDED 'BEDDING GRAVEL'
_ D@45
— —
MEASURED % COMPACTION FOR EACH SAMPLE by HARVARD MINIATURE METHOD
| 3" A.C. over 8" A.B.C. - Woven Geotextile Fabric
. CL-ML NO MEASURED SAMPLE ST N.V.
_ ST | 102.6%
| ST 101.6%
- GPIGM PIPE BEDDING POOR SAMPLE ST 79.7%
5_ SAMPLE @ 1' CONTAINED SOME GRAVEL, TUBE was BENT 5
: SAMPLE @ 4' CUT OUT ALL INTRUDED 'BEDDING GRAVEL'
: Blow Counts are counted for each
] 6 inches of sampler penstration, |
] NO Free Water
During Drilling 4-15-2002
LOG OF SUBSURFACE EXPLORATION
PAVEMENT DlsTRESS, TAMARRON DRIVE
GRANDVIEW Sub., Fil 6, Grand Junction
GRAND JUNCTION TRAVIS JORDAN CONST. Date
LINCOLN - DeVORE, Inc. Fruita, Colorado 5-17-2002
Geotechnical Consultants Job No. Drawn
Grand Junction, Colorado 89329-GJ EMM




DEPTH
(FT.)

LI eir1ql

BORING NO. 3

DRILL: GJLD CME4SB

AERRENEAIAFANRERYEES YRS

SAMPLE @ 4' WAS INTRUDED 'BEDDING GRAVEL', TUBE was BENT

Blow Counts are counted for each
6 inches of sampler penetration.
NO Free Water

During Driling __ 4-15-2002

LI L] L]

BLOW soiL
SO | BORING ELEVATION: AUGER/TOOLS: 4" od, SOLID COUNT | DENSITY | WATER
LOG DESCRIPTION finch__ | pef %
3" A.C. aver 5-1/2" A.B.C. - Woven Geotextile Fabric .
CL-ML ST | 1165 | 13.6%
ST | 173 | 14.1%
ST _| 1244 | 13.3%
GPIGM PIPE BEDDING NO MEASURED SAMPLE ST | 12.1%
85
SAMPLE @ 4’ WAS INTRUDED 'BEDDING GRAVEL', TUBE was BENT
D@45
MEASURED % COMPACTION FOR EACH SAMPLE by HARVARD MINIATURE METHOD
3" A.C. over 5-1/2" A.B.C. - Woven Geotextile Fabric
CL-ML 100.2%
100.9%
107.0%
GP/GM PIPE BEDDING NO MEASURED SAMPLE N.V.

LOG OF SUBSURFACE EXPLORATION

GRAND JUNCTION
LINCOLN - DeVORE, Inc.

Geolechnical Consultants
Grand Junctlon. Colorado

PAVEMENT DISTRESS, TAMARRON DRIVE
GRANDVIEW Sub., Fil 6, Grand Junction

TRAVIS JORDAN CONST. Date
Fruita, Colorado 5-17-2002
Job No. Drawn
89329-GJ EMM




Soil Sample: SILTY CLAY, S/ )Y (CL-ML) ample No.: (Typical) 1
Geologic Origin: TRENCH BACKFILL, ALLUVIAL/DEBRIS FAN DEPOSITS Testby: BK
Natural Water Content (w): 12.4% Boring No.: 1 Depth: 2'
In-Place Density (pcf): 126.9 Soil Specific Gravity (Gs):
COBBLE to GRAVEL ] SAND 8ILT to CLAY
o ! Effective size mm
80 Cu
! Cc
80
- Plastic Limit (PL) 169
. Liquid Limit (LL) ~ 22%
% 80 Plasticity Index (Pl) 6%
o ; Skempton's Activity 0.1
ol Shrinkage Limit (SL)
E o N B B \ T Shrinkage Ratio
30
20 DIRECT SHEAR: cD
0 [N [ T S A WS I, R W Ult. Res.
10 Shear Angle: deg.
i % (PR Y PESSEN S| ST EV RO (O BN () | PR T Shene:
125 75 50 375 25 1§ 125 85 475 2 0.850.425 0.15 0975 0.02 0,005 Cohesion: psf
Particle Grain Size {mm}
Sieve  (mm) % Passing MOISTURE / DENSITY RELATIONSHIP:
5 125 ASTM Method: D698 A AS USED FOR PROJECT
3 75 Max. Dry Density : 115.2 pcf
2" 50 Optimum Moisture : 14.7%
1-1/2" 37.5 Maximum TESTING of IN-PLACE SOILS, Sampled 4-15-2002 :
1* 25 ize Allowed USBRec Method 5510: HARVARD MINATURE
34" 19 By Sampler Max. Dry Density : 117.3 pef
12 125 212" Optimum Moisture :  13.8%
8" 9.5
#4 475 100
#10 2 99
#20 0.85 97
#40 0.425 95
#100 0.158 86
#200 0.075 69.7 SULFATE SALTS: 4000 ppm
0.02 45
0.005 3
SOIL ANALYSIS and SUMMARY
PAVEMENT DISTRESS, TAMARRON DRIVE
GRANDVIEW Sub., Fil 6, Grand Junction
GRAND JUNCTION TRAVIS JORDAN CONST. | Date
LINCOLN - DeVORE, Inc. Fruita, Colorado 5-9-2002
Geotechnical Consultants Job No. Drawn
Grand Junction, Colorado 89329-GJ EMM




Soil Sample: SILTY CLAY,S! Y (CL-ML) ample No.: (Typical) -
Geologic Origin. TRENCH BACKFILL, ALLUVIAL/DEBRIS FAN DEPOSITS Testby: BK
Natural Water Content (w): 13.5% Boring No.: 2 Depth: 2
In-Place Density (pef): 118.9 Soil Specific Gravity (Gs):
COBBLE to GRAVEL | SAND SILT to CLAY
o | O Effective size mm
80 Cu
y o Ce
80
. J (R [N SN IR OO ' VUYL S DU N . Plastic Limit (PL) 16%
o Liquid Limit {LL) 22%
% e Piasticity iIndex (P} 6%
@ Skempton's Activity 0.1
L Shrinkage Limit (SL)
g ] Shrinkage Ratio
24
30
20 DIRECT SHEAR: cD
............................ UlL Res.
L Shear Angle: deg.
N G i i i W Tan Shear:
125 75 50 375 28§ 125 85 475 2 0.5 0.425 0.15 0.075 0.02 0.005 Cohesion; psf

Plg'riicle Grain Size {mm}

Sieve  {mm) % Passing MOISTURE / DENSITY RELATIONSHIP:
5" 125 ASTM Method: D-698 A AS USED FOR PROJECT
3" 75 Max. Dry Density : 115.2 pef pef
2" 50 Optimum Moisture :  14.7%
1-1/2" 37.5 Maximum TESTING of IN-PLACE SOILS, Sampled 4-15-2002 :
ik 25 Size Allowed | USBRec Method 5510: HARVARD MINATURE
34" 19 By Sampler Max. Dry Density : 115.9 pef
12" 12.5 -1/2" Optimum Moisture :  13.2%
/8" 9.5
#4 4.75 100
#10 2 99
#20 0.85 96
#40 0.425 g4
#100 0.15 86
#200 0.075 703 SULFATE SALTS: 1000 ppm
0.02 45
0.005 i
SOIL ANALYSIS and SUMMARY
PAVEMENT DISTRESS, TAMARRON DRIVE
GRANDVIEW Sub., Fil 6, Grand Junction
GRAND JUNCTION TRAVIS JORDAN CONST. | Date
LINCOLN - DeVORE, Inc. Fruita, Colorado 5.9-2002
Geotechnical Consultants Job No. Drawn
Grand Junction, Colorado 89329-GJ EMM




Soll Sample: SILTY CLAY, S{ Y (CL-ML)
Geologic Origin: TRENCH BACKFILL, ALLUVIAL/DEBRIS FAN DEPOSITS Testby: BK

ample No.. (Typical)

Natural Water Content (w): 14.1% Boring No.: 3 Depth: o
in-Place Density (pcf): 117.3 Soil Specific Gravity (Gs):
COBBLE to GRAVEL SAND SILT to CLAY
e el st alaarglape b s w b e e ol o g lon s Wi Effective size mm
80 Cu
| R o o
80
- ‘ Plastic Limit (PL) 16%
SR 15 PR 1SR, FUIR NP LN (BT (PN M S S Liquid Limit (LL) 21%
.'7:, 80 Plasticity Index {PI) 5%
H4 o Skempton's Activily 0.1
s Shrinkage Limit (SL)
§ " “ \ g Shrinkage Ratio
. \
20 DIRECT SHEAR: cDh
| 1191 P [ Ul Res.
18 Shear Angle: deg.
s i Tan Shear:
125 75 S0 375 25 ng‘mg.: {;r: i r:gzez{ r::‘s} 0.425 0.15 0.7 0.02 0,005 Cohesion: psf
Sieve {mm) % Passing MOISTURE / DENSITY RELATIONSHIP:
5" 125 ASTM Method: D698 A ASUSED FOR PROJECT
3" 75 Max, Dry Density : 115.2 pef
2 50 Optimum Moisture :  14.7%
1-1/2" 375 Maximum TESTING of IN-PLACE SOILS, Sampled 4-15-2002 :
1* 25 Size Allowed | USBRec Method 5510: HARVARD MINATURE
3/4" 19 By Sampler Max. Dry Density : 116.3 pef
12" 12.5 2-1/2" Optimum Moisture :  13.5%
3/8" 9.5
#4 4,75
#10 2 100
#20 0.85 97
#40 0.425 95
#100 0.15 87
#200 0.075| 7.7 SULFATE SALTS: 10,000 ppm
0.02 45
0.005 29
SOIL ANALYSIS and SUMMARY
PAVEMENT DISTRESS, TAMARRON DRIVE
GRANDVIEW Sub., Fil 6, Grand Junction
GRAND JUNCTION TRAVIS JORDAN CONST. | Date
LINCOLN - DeVORE, Inc. Fruita, Colorado 5-9-2002
Geotechnical Consultants Job No. Drawn
Grand Junction, Colorado 89329-GJ EMM




Soil Sample: SILTY CLAY (T 1iL) ample No.: |  (Typical) 4

Geologic Origin: ALLUVIAL/IDEBRIS FAN DEPOSITS Testby: LRS
Natural Water Content (w): 78% BoringNo.: 2 Depth: 3
In-Place Density (pcf). 94.0 Soil Specific Gravity {(Gs):
COBBLE to GRAVEL SAND 8ILT to CLAY
" 4 | SN ot RN OO RS "SR! O NS, | Effective size mm
80 Cu
% (I YRGS JESETOE PR W ORe. TReee Cc

8

N . WU 3 I
U % S VO T T : \ = Liquid Limit (L)~ 23%
-g 80 Plasticity Index (‘PI) 4%
o ) 8 (PSR SR TN (NN [ O S v \ — Skempton's Activity 0.1
T s Shrinkage Limit (SL)
5 o : R Shrinkage Ratio
AN O KON TN VN O U N e N A o \

0

20 DIRECT SHEAR: cD

' Ult. Res.
e Shear Angle: deg.
o ' Tan Shear:;
125 75 50 375 25 125 85 475 2 085 0.425 0.15 0.073 0.02 0.005 Cohesion: psf

Particle Grain ‘Size {mm}

Sieve (mm) % Passing MOISTURE / DENSITY RELATIONSHIP:
5" 125 ASTM Method: D-698 A D 4718 - 30% Rock Correcti
3" 75 Max. Ory Density : pcf pcf
2" 50 Optimum Moisture :
1-1/2" 37.5 Maximum HVEEM-CARMANY: FHA Soil Sweli:
) 25 Size Allowed { 'R'Value @ 300 psi: 8 % Swell
3/4" 19 By Sampler Displacement 300 psi: 4.85 psf
172" 12.5 212" Expansion @ 300 psi: 18.9 psf Remolded Sample
3/8" 9.5 ALLOWABLE BEARING (net): 1800 psf by Consolidometer
#4 4,75 Standard Penetration (SPT): 2100 psf by Penetrometer
#10 2 100 Unconfined Compression (qu): psf
#20 0.85 99 CONSTANT VOLUME SWELL; 660 psf
#40 0.425 98 COLLAPSE OF 0.70% DURING SWELL PHASE
#100 0.15 90 CONSOLIDATION: 133% @ @ 1025 psf
#200 0.075 71.7 CONSOLIDATION: 258% @ @ 2050 psf
0.02 46 SULFATE SALTS: 10,000 ppm
0.005 32 PERMEABILITY:
K {20 C) Remolded cm/sec @ _pcf
SOIL ANALYSIS and SUMMARY (Orig.)
GRANDVIEW SUBDIVISION, Filings S & 6
GRAND JUNCTION, COLORADO
GRAND JUNCTION DONADA Date
LINCOLN - DeVORE, Inc. Grand Junction, Colorado 2-26-2001
Geotechnical Consultants Job No. Drawn
Grand Junction, Colorado 88484 (89329)-GJ EMM




Soil Sample: LEAN CLAY (C

ample No.. W (Typical) s

Geologic Origin: ALLUVIAL/DEBRIS FAN DEPOSITS Testby: LRS
Natural Water Content (w): 23.8% Boring No.: 1 Depth: 8’
pPeceDomstyels 891 ol Soectc Centy (Ce)
1 _ Effective size mm
80 Cu
. Ce
80
’ Plastic Limit (PL) 20%
I Liuid imit (L) 30%
% - Plasticity Index (Pl)  10%
o : Skempton's Activily 0.2
ol Shrinkage Limit (SL)
E ~ N1 Shrinkage Ratio
:. \
30
20 DIRECT SHEAR: CD
. Res,
10 Shear Angle: deg.
. Tan Shear:
° Nk 75 s 35 25 &g‘ 125 95 475 2 085 0425 0.15 0I5 002 0.005 Cohesion: psf
article Grain Size {mm}
Sieve (mm) % Passing MOISTURE / DENSITY RELATIONSHIP:
5" 125 ASTM Method: D-698 A D 4718 - 30% Rock Correctiq
3" 75 Max. Dry Density : pcf pcf
2" 50 Optimum Moisture :
1-1/2" 375 Maximum HVEEM-CARMANY: FHA Soil Sweli:
1 25 Size Allpwed | 'R’ Value @ 300 psi: % Swell
3/4" 19 By Sampler Displacement 300 psi: psf
12" 125 2-12" Expansion @ 300 psi: psf Remolded Sample
3/8" 9.5 ALLOWABLE BEARING (net): 1100 psf by Consolidometer
#4 4.75 100 Standard Penetration (SPT): 1000 psf by Peneirometer
#10 2 99 Unconfined Compressicn (qu): psf
#20 0.85 98 COLLAPSE @ Wetting 000% @ 1025 psf
#40 0.425 97 CONSOLIDATION: 214% @ 1025 psf
#100 0.15 9 CONSOLIDATION: 3.09% @ 2050 psf
#200 0,075 70.7 SULFATE SALTS: 2000 ppm
0.02 48 PERMEABILITY:
0.005 30 K (20 C) Remolded cm/sec @ pcf
SOIL ANALYSIS and SUMMARY (Orig.)
GRANDVIEW SUBDIVISION, Filings 5 & 6
GRAND JUNCTION, COLORADO
GRAND JUNCTION DONADA Date
LINCOLN - DeVORE, Inc. Grand Junction, Colorado 2-26-2001
Geotechnical Consultants Job No. Drawn
Grand Junction, Colorado 88484 (89329)-GJ EMM




GRAND JUNCTION
LINCOLN DeVORE

Construction Quality Control Daily Report

Report 1 Job# 88937-GJ Date 10-3-01
Loecation of work: Grandview Subdivision, Fil. 6 Contractor: Travis Jordan

Description;  Subgrade density
Weather: Clear Temperature: Min. 65 Max.
1. Work Performed Today by Contractor:
2. List Specific Inspection Performed and Results of These Inspections (Include Corrective Actions):
3. List Type and Location of Tests Performed, and Results of These Tests:

At the request of the client, subgrade testing was performed on two areas that appear to have
‘settled’ in Tammaron Drive.

Two cores were drilled through the asphalt to determine the moisture content and density of the
subgrade. The results are as follows:

Core Hole # 1 Core Hole # 2

5'N, 23' E of property pin at NE corner of 4T S, 23' E of property pin at NE corner of
Lot 10, Blk 3, Fil. 6, Tammaron Dr. Lot 11, Blk 3, Fil. 6, Tammaron Dr.

3"AC 3"AC

4" ABC 6 1/2" ABC

subgrade dry density 117.8 pef subgrade dry density 127.0 pcf

subgrade moisture content 11.6% subgrade moisture content 11.3%

Both core holes had & layer of woven geotextile fabric between the subgrade and the base course.

The proctor used during testing of the utility trench backfill and street and sidewalk subgrade was
115.2@14.7 (ASTM D-698). This indicates that the subgrade densities obtained from the Shelby tube
samples are over 100% compaction and approximately 3% below optimum moisture content.

4. Remarks:

Inspected By: /-ggféx//a
Andy Rosedahl
Reviewed By: %@@

Edward M. Morris, PE

‘ GRAND JUNCTION 1441 Motor St.
: LINCOLN DEVORE, Inc. Grand Junction, CO 81505

GEOTECHNICAL ENGINEERS - GEOLOGISTS Phone; (970) 242-8968/Fax (970) 242-1561
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Client: Travis Jordan

Report No:

5

Project:  Grandview Subdivision, Fil. 5/6

Datc of Test:

6-1-01

Location:

Test By: LS, JS

GJLD Job No: 88692-GJ

TEST Nuclear (ASTM Nuclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X County: State:

TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
53 Sewer MH CA1 @ 2' BSG 100 95 14.2 +2 115.2@14.7 c
54 Sewer MH CA1 @ FSG 95 95 3.8 +-2 115.2@14.7 Cc
55 Sewer main between MH CA1 & CA2 @ 2' BSG 100 95 14.3 +:2 115.2@14.7 Cc
56 Sewer main between MH CA1 & CA2 @ FSG 100 95 14,2 +-2 115.2@14.7 Cc
57 SS, Lot 13, Blk2 @ 2' BSG 96 95 13.9 42 115.2@14.7 c

DISTRIBUTION: . KEY: * Fails Compaction Spec. C = Cohesive %‘WLN 0 VORE, INC.

1-Client 1-Ute Walter ** Fails Moisture Spec.  NC = NonCohesive | BY;.—* A@%‘/@

1-Subdiv Env 1-City of GJ S Standard Proctor ABC = Aggrepate Base | FILL DENSITY ";I‘E,ST DAILY REPORT

1-Atkins & Assoc. M Modified Proctor PR = PitRun

NOTE: Results indicate in-place soil densities at the Nuclear Density Testing of ‘pit run’ or  Nuclear Density Testing is

locations and depths identified above. Grand Junction
Lincoln DeVore has relied on the contractor to provide
uniform mix placement and compactive effort throughout
the fill area.

other coarse grained soils may require
correction of Unit Weight And Water
Content, ASTM D-4718. If soils
contain oversize particles in excess of
the limits of ASTM D-4718

performed for acceplance
control and is combined
with visual and penetration
methods.

GRAND

| JUNCTION

LINCOLN
DeVORE

Geotechnical
Engineers-
Geologists




Client: Travis Jordan Report No: 8
Project: Grandview Subdivision, Fil. 5/6 Date of Test: 6-4-01
Location: Test By: RL
GJLD Job No: 88692-GJ
TEST Nuclear (ASTM Nugclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:
TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test { Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIiL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
58 Sewer MH RO2, Fil. 5 @ -2' BSG 97 95 13.7 +2 115.2@14.7
59 | Sewer MH RO3, Fil. 5 @ -2' BSG 98 95 133 +2 115.2@14.7
80 Sewer MH CA2, Fil. 6 @ -4' BSG 97 95 13.6 +2 115.2@14.7 C
61 S8, Lot 12, Blk 1, Fil. 6 @ -4' BSG 96 95 13.7 +2 115.2@14.7 C
62 SS, Let 13, Blk 1, Fil. 6 @ FSG 96 95 13.3 +2 115.2@14.7 c
63 Sewer main between MH CA2 & CA1, Fil. 6 @ 4' BSG 97 95 13.7 +2 115.2@14.7 C
DISTRIBUTION: KEY: * Fails CompactionSpec. C = Cohesive GRAN/I?) JUNCTION LINCOLN DeVORE, INC.
L =
1-Client 1-Ute Water ** Fails Moisture Spec. = NC = NonCohesive BY:
1-Subdiv Env 1-City of GJ S Standard Proctor ABC = Apggregate Base | FILL DENSITY TEST DAILY REPORT
1-Atkins & Assoc. M  Modified Proctor PR = PitRun
NOTE: Results indicate in-place soil densities at the Nuclear Density Testing of *pit run' or  Nuclear Density Testing is
locations and depths identified above. Grand Junction other coarse grained soils may require  performed for acceptance . GRAND
Lincoln DeVore has relied on the contractor to provide correction of Unit Weight And Water  control and is combined j JUNCTION Geotechnical
uniform mix placement and compactive effort throughout Content, ASTM D-4718. If soils  with visual and penetration LINCOLN Engineers-
the fill area. contain oversize particles in excess of  methods. DeVORE Geologists
the limits of ASTM D4718




Client: Travis Jordan

Report No: 7

Project: Grandview Subdivision, Fil. 5/6 Date of Test:  6-5-01
Location: Test By: LS
GILD Job No: 88692-GJ
TEST Nuclcar (ASTM Nuclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:
TYPE: 2922) Backscatter Dircct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. Y% SPEC. % CONT. % SPEC. % VALUE TYPE
64 SS, Lot 9, Blk2 @ FSG 95 95 13.5 +-2 115.2@14.7 c
65 SS, Lot 10, Blk 1 @ FSG 97 95 13.6 +2 115.2@14.7 c
66 Sewer MH TD1 @ 1' BSG 95 95 14.6 +2 115.2@14.7 Cc
—~ 67 Sewer MH RD3 @ 1' BSG 90* 95 129 +-2 115.2@14.7 c
68 Sewer main between MH TD1 & TD2 @ 2' BSG 97 95 13.6 +-2 115.2@14.7 C
69 SS, Lot 2, Blk2 @ 2' BSG 96 95 12.8 +2 115.2@14.7 c
70 8§, Lot 2, Blk 1 @ 2' BSG 96 95 15.2 +-2 115.2@14.7 C
71 SS, Lot 3, Blk2 @ 2' BSG 98 95 14.0 +-2 115.2@14.7 c
72 SS,Lot3,Bk1@ 2 BSG 97 95 14.1 +2 115.2@14.7 Cc
73 SS, Lot4,Bk2@ 2 BSG 9 95 12.7 +-2 115.2@14.7 o
74 SS, Lot 4, Blk 1 @ 2' BSG 97 95 13.7 +-2 115.2@14.7 C
75 Sewer MH TD2 @ 2' BSG 95 95 12.7 +-2 115.2@14.7 Cc
76 Sewer MH CA2 @ 2' BSG 95 95 12.8 +-2 115.2@l4.7 c
DISTRIBUTION: ‘ Page 10of2 | KEY: * Fails CompactionSpec. C = Cohesive &Aw ORE, INC.
1-Client 1-Ute Water ** Fails Moisture Spec. = NC = NonCohesive BY: ; 72 e
1-Subdiv Env 1-City of GJ S  Standard Proctor ABC = Apggregate Base | FILL DENSITY TEST DAILY REPOKT
1-Atkins & Assoc, M  Maodified Proctor PR = Pit Run
NOTE: Results indicate in-place soil densities at the Nuclear Density Testing o *pit run’ or  Nuclear Density Testing is
locations and depths identified above. Grand Junction other coarse grained soils may require  performed for acceptance
Lincoln DeVore has relied on the contractor to provide correction of Unit Weight And Water  control and is combined Geotechnical
uniform mix placement and compactive effort throughout Content, ASTM D-4718. If soils  with visual and penctration Engineers-
the fill area. contain oversize particles in excess of  methods. Geologists
the limits of ASTM D4718




(ravis Jordan

ReportNo: 7

qect:  Grandview Subdivision, Fil. 5/6

Date of Test:  6-5-01

Location; Test By: LS
GILD Job No: 88692-GJ
TEST Nuclear (ASTM Nuclear (ASTM 2922) {ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:
TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
77 8S, Lot 12, Blk 1 @ 2' BSG 96 95 12.7 +-2 115.2@14.7 c
78 SS, Lot 12, Bk 1 @ FSG 96 95 13.0 +2 115.2@14.7 C
DISTRIBUTION: Pape20f2 | KEY: * Fails CompactionSpec. C = Cohesive GRAND JUNCTION DeVORE, INC.
1-Client 1-Ute Water ** Fails Moisture Spec. = NC = NonCohesive BY: ; /k@”
1-Subdiv Env 1-City of G! S  Standard Proctor ABC= Aggregate Base | FILL DENSITY 1\'E§T DAILY REPORT
1-Atkins & Assoc. M  Modified Procior PR = PitRun

NOTE: Results indicate in-place soil densities at the
locations and depths identified above. Grand Junction
Lincoln DeVore has relied on the contractor to provide
uniform mix placement and compactive effort throughout
the fill area.

Nuclear Density Testing of *pit nm’ or
ather coarse grained soils may require
correction of Unit Weight And Water
Contert, ASTM D4718. Il soils
contain oversize particles in excess of
the limits of ASTM D-4718

Nuclear Density Testing is
performed for acceplance
comtrol and is combined
with visual and penetration
methods.

Geotechnical
Engineers-
Geologists




Client:  Travis Jordan Report No: 8
Project: Grandview Subdivision, Fil. 5/6 Date of Test:  6-6-01
Location: Test By: LS
GILD JobNo: 88692-GJ
TEST Nuclear (ASTM Nuclear (ASTM 2922) {ASTM D-1556) SPECIFICATIONS: Project; City: X  County: State:
TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test { Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
67A | RETEST 100 95 14.2 +-2 115.2@14.7
79 Sewer MH TD1 @ FSG 100 95 13.5 +2 Hs52@14.7 c
— 80 SS, Lot 2, Bk 2 @ FSG 99 95 @ +2 115.2@14.7 c
81 SS, Lot 2, Blk 1 @ FSG 95 95 13.0 +2 115.2@14.7 c
82 Sewer main between MH TB1 & TB2 @ FSG 9% 95 13.3 +2 115.2@14.7 Cc
83 SS, Lot 3, Blk2 @ FSG 95 95 12.9 +-2 115.2@14.7 Cc
84 S8, Lot 3, Blk 1@ FSG 96 95 13.6 +-2 115.2@14.7 Cc
85 SS, Lot 4, Blk 2 @ FSG 96 95 134 +-2 115.2@14.7 c
86 SS, Lot 4, Blk 1 @ FSG 99 95 13.1 +-2 115.2@14.7 c
87 S5, Lot 5, Blk2 @ 2' BSG 100 95 13. +-2 115.2@14.7 c
88 S8, Lot 5,Blk1 @ 2' BSG 98 95 13.0 +2 115.2@14.7 c
89 SS, Lot 8, Blk 2 @ 2' BSG 96 95 13.8 +2 115.2@14.7 Cc
90 SS, Lot 8, Bk 1 @ 2' BSG 95 95 13.3 115.2@14.7 o
DISTRIBUTEON: ‘ Page | of 2 | KEY: * Fails Compaction Spec. C = Cohesive RAND JUN ORE, INC.
1-Client 1-Ute Water ** Fails Moisture Spec. NC = NonCohesive
1-Subdiv Env 1-City of GJ S  Standard Procior ABC = Aggregate Base | FILL DENSITY“_TEST DAILY REPORT
I-Atkins & Assoc. M  Modified Proctor PR Pit Run
NOTE: Results indicate in-place soil densities at the Nuclear Density Testing of ‘pit run' or  Nuclear Density Testing is
locations and depths identified above. Grand Junction other coarse grained soils may require  performed for acceptance . GRAND
Lincoln DeVore has relied on the contractor to provide correction of Unit Weight And Water  control and is combined i JUNCTION Geotechnical
::?ei fgll';'narﬂ;:( placement and compactive effort throughout E::ne#ov:igm?tiﬂsain g'm:::i_ :emw and penetration BE;II%OR[EN lét;iilr;;gss-
the limits of ASTM D4718




at:  Travis Jordan

Report No:

8

Project: Grandview Subdivision, Fil. 5/6

Date of Test:  6-6-01

Location: Test By: LS
GILD Job No: 88892-GJ
TEST Nuclear (ASTM Nuclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:
TYPE: 2922y Backscatter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
91 SS,Lot7,Blk2 @ 2' BSG 99 95 13.7 +-2 115.2@14.7
92 | SS, Lot7,Bk1@ 2 BSG 96 95 13.4 2 115.2@14.7
93 | SS,Lot8,Bk2@ 2 BSG 95 95 13.4 +2 115.2@14.7 Cc
94 SS, Lot 8,Blk 1 @ 2' BSG 95 95 15.3 +-2 115.2@14.7 Cc
95 | Sewer main between MH TP2 & TP3 @ 2' BSG 97 95 15.1 +2 1s2@14.7| ¢
96 Sewer MH TP3 @ 2' BSG 95 95 13.6 +-2 115.2@14.7 Cc
DISTRIBUTION: ‘ Page20f2 | KEY: * Fails Compaction Spec. C Cohesive GRAND‘ JUNCTION LINC /)ﬁ_ INC.
1-Client 1-Ute Water ** Fails Moisture Spec.  NC = NonCohesive | BY: %ﬁ-—-
1-Subdiv Env 1-City of GJ S  Standard Proctor ABC= Aggregate Base | FILL DENSIT\L’_"I"EST DAILY REPORT
1-Atkins & Assoc. M  Modified Proctor PR = PitRun

)

NOTE: Results indicate in-place soil densities at the
locations and depths identified above. Grand Junction
Lincoln DeVore has relied on the contractor to provide
uniform mix placement and compactive effort throughout
the fill area.

Nuclear Density Testing of *pit run’ or
other coarse grained soils may require
correction of Unit Weight And Water
Content, ASTM D-4718. If soils
contain oversize particles in excess of
the limits of ASTM D4718

Nuclear Density Testing is
performed for acceptance

control and is

with visual and penetration

methods.

combined

GRAND

{ Juncrion Geotechnical

LINCOLN
DeVORE

Engineers-
Geologists




Client:  Travis Jordan ReportNo: 8

Project: Grandview Subdivision, Fil. 5/6 Datec of Test:  6-7-01

Location: Test By: BK, LS

GJLD Job No: B88692-GJ

TEST Nuclear (ASTM Nuclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:

TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
87 | Sewer MH TP2 @ FSG 29 95 13.4 +-2 115.2@14.7 C
98 5SS, Lot 5, Blk 2 @ FSG 97 95 13.2 +-2 115.2@14.7 C
99 | SS, Lot5, Bk 1@ FSG 98 95 13.7 +2 115.2@14.7 c
100 | SS,Lot6, Blk2 @ FSG 95 95 133 +-2 115.2@14.7 Cc
11 SS, Lot6, Blk 1 @ FSG 29 95 12.9 +-2 115.2@14.7 c
102 | SS, Lot7,Blk 2 @ FSG 95 95 12.9 +2 115.2@14.7 C
103 | SS,Lot7, Blk 1 @ FSG 95 95 14.0 +-2 115.2@14.7 Cc
104 | SS,Lot 8, Bk2 @ FSG 95 95 12.8 +-2 115.2@14.7 c
105 | SS, lot 8, Bk 1 @ FSG 98 95 12.7 +2 ns2@i47| c
108 | Sewer main between MH TP2 & TP3 @ FSG 98 95 12.8 +-2 115.2@14.7 Cc
107 | SS,Lot9,Blk2 @ 2' BSG 96 95 13.5 +-2 115.2@14.7 Cc
108 | SS, Lot 9 Blk1 @ 2'BSG 96 95 13.7 +-2 115.2@4.7 c
109 | SS, Lot 10, Bk2 @ 2' BSG 97 95 14.7 +2 115.2@14.7 C

DISTRIBUTION: o Page I of2 | KEY: * Fails Compaction Spec. C = Cohesive GRAND JUNCTION LINCO VORE, INC.

1-Client 1-Ute Water ** Fails Moisture Spec.  NC = NonCohesive BY%%%

1-Subdiv Env 1-City of GJ S  Standard Proctor ABC = Apgregate Base | FILL, DENSITY TEST DAILY REPORT

1-Atkins & Assoc.

M Modified Proctor

PR = PitRun

NOTE: Results indicate in-place soil densities at the
locations and depths identified above. Grand Junction
Lincoln DeVore has relied on the contractor to pravide
uniform mix placement and compactive effort throughout
the fill area.

Nuclear Density Testing of *pit run’ or
other coarse grained soils may require
correction of Unit Weight And Water
Content, ASTM D-4718. If soils
contain oversize particles in excess of’
the limits of ASTM D-4718

Nuclear Density Testing is
performed for acceptance
control and is combined
with visual and penetration
methods.

GRAND

| JUNCTION

LINCOLN
DeVORE

Geotechnical
Engineers-
Geologists




Travis Jordan

Report No: @

«oject:  Grandview Subdivision, Fil. 5/6

Date of Test:  6-6-01

-
Location: Test By: LS
GILD Job No: 88692-GJ
TEST Nuclear (ASTM Nuclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:
TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
110 | SS, Lot 10, Blk2 @ 2' BSG 95 95 14.7 +-2 115.2@14.7
111 | Sewer main between MH TP3 & TP4 @ 2' BSG 98 95 13.0 +-2 115.2@14.7 C
112 | SS, Lot 11,Bk2 @ 2 BSG 95 95 13.2 +2 115.2@14.7 Cc
113 | SS, Lot 11, Blk 1 @ 2' BSG 95 95 14.6 +-2 115.2@14.7 C
114 | SS, Lot 12, Bk 2 @ 2' BSG 97 95 14.2 +-2 115.2@14.7 C
115 | Sewer MH TP4 @ 2' BSG 28 95 13.9 +-2 115.2@14.7 c
DISTRIBUTION: l Page20f2 | KEY: * Fails Compaction Spec. C = Cohesive GRAND JUNCTION LINCOLN DeVORE, INC.
B =~ =
1-Client 1-Ute Water ** Fails Moisture Spec. = NC = NonCohesive BY:
1-Subdiv Env 1-City of GJ S Standard Proctor ABC= Aggregate Base | FILL DENSITY TEST DAILY REPORT
1-Atkins & Assoc. M  Modified Proctor PR = PitRun
NOTE: Results indicate in-place soil densities at the Nuclear Density Testing of ‘pit run’ or  Nuclear Density Testing is
locations and depths identified above. Grand Junction other coarse grained soils may require  performed for acceptance
Lincoln DeVore has relied on the contractor to provide correction of Unit Weight And Water  control and is combined Geotechnical
uniform mix placement and compactive effort throughout Content, ASTM D-4718. If soils  with visual and penetration Engineers-
the fill area. contain oversize particles in excess of  methods. Geologists
the limits of ASTM D4718




Client: Travis Jordan Report No: 10

Project:  Grandview Subdivision, Fi. 5/6 Date of Test:  6-8-01

Location: Test By: RL

GILD Job No: 88692-GJ

TEST Nuclear (ASTM Nuclear (ASTM 2922) (ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:

TYPE: 2922) Backscalter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. | MOISTURE | MOISTURE | PROCTOR | SOIL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
116 | MHTB3 @ FSG 96 95 14.4 +2 115.2@14.7 C
117 | SS, Lot 8, Blk2 @ FSG 95 95 13.3 +2 115.2@14.7 c
118 | SS, Lot 8, Blk 1 @ FSG 95 95 12.8 +2 115.2@14.7 Cc
119 | SS, Lot 10, Blk 2 @ FSG 95 95 14.7 +-2 115.2@14.7 c
120 | SS, Lot 10, Blk 1 @ FSG 98 95 14.0 +2 115.2@14.7 Cc
121 | Sewer main between MH TB3 & TB4 @ FSG 95 95 13.9 +2 115.2@14.7 c
122 | SS, Lot 11,Blk2 @ FSG 95 95 13.5 +2 115.2@14.7 c
123 | SS, Lot 12, Bk 2 @ FSG 95 95 133 +-2 115.2@14.7 Cc
124 | MHTB4 @ FSG 98 95 13.9 +-2 115.2@l14.7 C
125 | SS, Lot 11, Bk 1 @ FSG 96 95 14.3 +-2 115.2@!14.7 c

DISTRIBUTION: I KEY: * Fails Compaction Spec. C = Cohesive GRAND JUNCTION LINCOLN PeVORE, INC.,

1-Client 1-Ute Water ** Fails Moisture Spec. = NC = NonCohesive BY: rE =y %’%‘F’

1-Subdiv Env 1-City of GJ S  Standard Proctor ABC= Aggregate Base | FILL DENSITY TEST DAILY REPORT

1-Atkins & Assoc.

M Madified Proctor

PR = PitRun

NOTE: Resuits indicale in-place soil densities at the
locations and depths identified above. Grand Junction
Lincoln DeVore has relied on the contractor to provide
uniform mix placement and compactive effort throughout
the fill area.

Nuclear Density Testing of *pit run® or
other coarse grained soils may require
correction of Unit Weight And Water
Contert, ASTM D-4718. If soils
contain oversize particles in excess of
the limits of ASTM D-4718

Nuclear Density Testing is
performed for acceptance
control and is combined
with visual and penetration
methods.

Geotechnical
Engineers-
Geologists




SR

Client: Travis Jordan Report No: 19
Project: Grandview Subdivision, Fil. 5/8 Date of Test:  7-11-01
Location: Test By: LS
GILD Job No: 88692-GJ
TEST Nuclear (ASTM Nuclear (ASTM 2922) {ASTM D-1556) SPECIFICATIONS: Project: City: X  County: State:
TYPE: 2922) Backscatter Direct Trans. X Sand Cone
Test | Location of Test COMPACTION | COMPAC. { MOISTURE | MOISTURE | PROCTOR | SOLL
No. % SPEC. % CONT. % SPEC. % VALUE TYPE
236 | Sewer MH CA2 @ FSG 98 95 13.7 +-2 115.2@14.7 Cc
DISTRIBUTION: KEY: * Fails Compaction Spec. € = Cohesive JUNCTION LINCOL RE, INC.
1-Client 1-Ute Water ** Fails Moisture Spec. ~ NC = NonCohesive BY: = _/f/f’-@’&
| -
1-Subdiv Env 1-City of GJ S  Standard Proctor ABC= Apgregate Base | FILL DENSITY TEST DAILY REPORT
1-Atkins & Assoc. M Modified Proctor PR = PitRun
NOTE: Results indicate in-place 50il densities at the Nuclear Density Testing of ‘pit nn’ or  Nuclear Density Testing is
locations and depths identified above. Grand Junction other coarse grained soils may require  performed for acceplance GRAND
Lincoln DeVaore has relied on the contractor to provide correction of Unit Weight And Water  contrel and is combined i JUNCTION Geotechnical
uniform mix placement and compactive effort throughout Contert, ASTM D-4718. If soils  with visual and penetration LINCOLN Engineers-
the fill area. contain oversize particles in excess of  methods. DeVORE Geologists
the limits of ASTM D4718
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PRE-CONSTRUCTION MEETING
PRIVATE DEVELOPMENT STREET AND UTILITY CONSTRUCTION

Project: égmb l/f&V_Fj:Llﬂﬁ SH,
Date: 57— [77/0 /

Developer:

Engineer:  Eicuagh 4114,,09

Schedule:
Utilities: Streets:
Concrete: Testing:
Other: Other:
~- Attendance:
g,
)
R
D
$
NS
§ Testing B
e Pit Run Material in Utility Trenches (Proctor curve, base spec. )
E- Pavement Mix Design (Prior to placing asphalt)
R«  Submitting Test Results (Compaction test results are to be submitted periodically)
\* Compile all testing information along with a test location map and submit with as-builts at the end of the

project.

- W/QE: T SP:—::dgp S.5 / Uﬂmwp %ia-/ s ‘5?5:;4.\'1
Safe
a ity Observation of Safety Practices / OSHA Requirements for Trenching

Mud Tracking Streets / Dust

Plans

—

Changes - Notify Engineer and City - Submit revised plans for approval and signature by City Engineer.
Verify grades of utilities prior to street construction (red line as-builts must be submitted to the City
Utility Engineer prior to paving)

As-built surveying of stub-outs required prior to backfill (dimension from P, record elevation).
Pressure testing of sewer and water lines required prior to paving and after PSCO installs their utilities.

Other

————

No inverted rings/covers

As-built detention/retention pond certification required by engineer prior to accepting improvements,
Acceptance of the improvements as soon after construction as possible will ensure that the contractors
warranty period coincides with the City's warranty period.

Improvements will not be accepted until all items on the “punch list” are addressed.

Final walk-through can not be scheduled until PSCO and U.S. West are finished.

BZ concrete and blankets required from November to April.

— sOmp Whks ~w/ YKL OGN



VI CONSTRUCTION PHASE SUBMITTALS

A. KEY TO QUALITY Many a well-conceived idea fell short of its potential due to lack of proper
implementation. Well prepared plans followed by poor or unsupervised construction may result in an
undesirable project. Having adequate and competent inspection and testing during the construction process
is essential and is the key to achieving a quality product. Consequently, the City requires Quality Control and
Quality Assurance inspection and testing during the construction of:

1) Facilities that will become public, such as streets, sidewalks, water, sewer, and storm drains;
and

2)  Facilities that may ultimately impact the public at large, such as Best Management Practices,
overlot grading, private detention/retention basins, and stormwater collection and conveyance.

B. QUALITY CONTROL, The contractor is usually respoasible to the developer for Quality Control (QC) of
the construction project. City-approved plans will be of specification format, and the developer or coatractor
as agent shall implement whatever procedures, methods, testing, surveying, and inspection that is required in
order that the work conforms to specifications.

&% QUALTTY ASSURANCE Developers are responsible for: providing: Quality' Assurance (QA) ‘during
construction of facilities which are shown on City-approved development plans. Quality Assurance typically
involves a systematic inspection of work and testing of materials and compaction, all of which serve to assure
the developer (and ultimately the City) that his or her contractor is providing work that is in conformance to
City-approved plans and specifications.

The following is quoted from a Colorado State Board of Registration publication:

i - truction Supervision

Section 12-25-102(10) of the Colorddo Revised Statutes defines the
“.... supervision of construction for the purpose of assuring
compliance with specifications and design..." as the practice of
engineering. Supervision of construction for the purpose of
assuring compliance with specifications and design includes, but is
not limited to the following activities:

1. Observing construction operations and interpreting the
project plans and specifications to monitor compliance with
the plans, specifications and the purpaose of the design;

2. Providing or reviewing documentation concerning
compliance with plans and specifications (For purposes of
this rule, documentation shall include but not be limited to,
shop drawings, samples, test data, and performance data for
components);

3. Identifying design problems due to actual field conditions
encountered; or

4. Evaluation or analysis of the testing of materials, equipment
or systems for acceptance, when appropriate to the project.

APRIL 1995 VI-t



A person who is performing, or is obligated to perform, any of the
above listed activities is engaging in the practice of engineering
and must either be licensed as a Professional Engineer in Colorado
or must be supervised by a Colorado Professional Engineer.

D. CITY INSPECTION 1In addition to Quality Control and Quality Assurance provided by the contractor and
developer, the City reserves the right to observe the construction of facilities identified in sub-section "A"
above. The developer shall notify the City Public Works Department at 244-1555 of construction activity that
is ready to commence. As time permits, a City inspector will make periodic observations as the work
progresses. Such inspection of work by the City does not relieve the developer nor contractor of their duties
regarding inspection, monitoring, and testing.

E. CONSTRUCTION SEGMENTATION As construction proceeds, the quality or acceptability of work often
depends upon the quality of work which precedes it. Hence the comumon practice will be required of havirg
QC/QA inspections and approvals at various stages in the construction effort in order to avoid unnecessary
removal of previous work.

F.  CONSTRUCTION PHASE SUBMITTAL CHART A chart has been prepared which identifies various steps

of construction activity and corresponding submittal items. Depending on the type and size of project
involved, some of the items may not be necessary. The chart will be completed by Qity Staff, and submitted
to the developer along with City-approved plans prior to the commencement of construction. Only those items
with shaded-in circles will be required.

APRIL 1995 ‘ VI-2



(l_ ‘_. CONSTRUCTION PHASE SUBMITTAL CHART
Location: Project Name:

N MR

@ City Approval of Construction Drawings
]_ None @ Pre-construction Notice VII-3
O Work within Public ROW Permit Vil4
O NPDES Permit VII-4
® Improvements Agreement/Guarantee
_ O
Grading O Construction Report: Grading and X-4
2 Street Rough Cut Pipeline Phase
Sanitary Sewer @ As-built Grading Drawing [X-6
Water @ As-built Drainage Drawing ' IX-5
Irigation @ As-built Water & Sewer Drawing IX-9
Other Utilities e
Subgrade O Construction Report: Concrete and X3
Base Course Pavement Preparation
Concrete Placement @ Flowline Grade Sheets VII-4
2 @ Revised Asphalt Design (if necessary) VII-4
@ Request City Lamping of Sewerline VII-4
Asphalt Pavement O Construction Report: Concrete and X-2
3 Traffic Control Facilities Pavement Placement '
Monumentation @ Complete Set of As-Built Drawings C-S to IX-9
Permanent On-Site Benchmark | ® Request for City Initial Inspection VIi-4
(Subdivisions Only) O
4 Warranty Period @ Request for City Final Inspection VII-4

NOTES: 1. Only those submittal items which are preceded by a shaded-in circle are required for the
project. At the time of construction drawing approval, City Engineering will submit to the
developer one signed approved set of drawings and a copy of this form which has been
completed for the specific project, and one completed copy of Form VI-4 and VI-S5.

S ]

City Engineering approval of submittal items is required prior to commencement of
subsequent steps. The City will make every effort to provide timely approvals in order to
accommodate construction schedules. If information is submitted for Step 2 in a timely
manner as construction proceeds, then City Engineering review of remaining items may
be done within % working day.

APRIL 1995 Vi3



o City of Grand Junction
T Construction Approval & Progress

Project Name: _géa?ﬂ@» MM ~ Frens, S
Location:
Developer:
Engineer: Ksnnn Arciyo

A Licensed Professional Engineer is required to oversee construction of public improvements.

Date Construction Plans Approved:
Submittal of four sets of prints is required for approval and signature. Distribution: Development Engineer, City
Inspector, Community Development, Developer/Contractor.

Improvements Agreement in Place:

" = -a.Construction Meeting: %/0/ /

Attefldznce by developer's éngfneer, contractor(s), testing lab, city engineering representative, city inspector is
required. |
seuquit list of contractors and approximate starting dates.
Submit quality assurance plan for testing and inspection. A test location map will be required prior to final
acceptance of work.
4. Notification of city inspector 24 hours prior to commencement of work is required.

Ll

Permit for Construction and Installation of Facilities in Public Right of Way required:

Date of Final Inspection :
Reinspections:
Final Acceptance:
Warranty Period Ends:

Note: City inspection of work does not relieve developer or contractor of their duties regarding inspection,
manitoring, and testing.

APRIL 1995 ' Vi-4



Submittal Requirement “or Final Acceptance of Impro. _ments

{

The following items must be submitted prior to the accei:tnnce of streets, drainage, and utilities by the City of
Grand Junction. -

o* '(ﬁﬂ‘ﬁmA
L
. AN
| Wf‘h
X As-Built Drawings (Reference SSID IX-5,6).8,9)
» Sealed by a Professional Engineer
» Two Blue-line copies

» One Mylar Copy
» One 3 1/2" Floppy Disk with drawing files

2 Report (Reference SSID X-2,3,4)
» Testing Location Map
» Inspection Diaries
» Testing Reports

_Certification of Detention/Retention Basin
(Reference SSID IX-6)
» Sealed by a Professional Engineer

Note: A one-year warranty period begins once public facilities are accepted by the City of Grand Junction. Any
defects or deficiencies which occur during this period must be corrected by the developer. (Reference Zoning
and Development Code 5-4-12, A4)

APRIL 1995 Vi-5



CONST-PLAC

REPORY CHECKLIST AND OUTLINE

CONSTRUCTION REPORT:

CONCRETE AND PAVEMENT PLACEMENT

Size: 8% 211" farmat

Baund: Use bar or spiral binder or staple. Do not use a notehgok

Title Page: Name of repont

Exhibits; Maximum 11: high and 32" wide, bound in report and folded as required for 3¥4x11" size

‘e oo

Maps: Attach or place into baund pocket the maps listed below.
Testing Location Maps

| INSPECTION DIARIES

A, Concrete

Expansion joints

Finishing

Curing and sealing

Freeza2 protaction

Weather conditions

General progress

Other observations
dving

Lift thickness

Joints ({location and type)

Compaction effort

Surface lexture and uniformity

Weather conditions
Il TESTING (Testing frequency and methods shail Se per City Specifications)

A. Congcrete

7 Air content

BANANNENSS

SNANNY S

/7 Slump

7 Compressive strength
B. Asphalt

7 Gradation

7 Asphalt content
7/  Maximum specific gravity
/" Percent relative compaction

COMMENTS

1. Submittal to the City Development Engineer of test results as they are oblained is encouraged to provicde an on-going progress
repart. However, whether submitted previously or nat, a complete set of test results and Test Location Map or exhibits as required
shall be submitted bound together wilh insoection regorts as shown abaove.
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"REPORT CHECKLIST AND OUTLINE
| CONSTRUCTION REPORT:

CONCRETE AND PAVEMENT PLACEMENT
e owecst 1ok e

Size: 8%2"x11° format

Bound: Use bar ar spiral binder or stapie. Co not use a notebook l

Title Page: Name of report

Exhibits: Maximum 11: high and 32" wide, bound in report and folded as required for 8%4"x11" size

Maps: Attach or place into tound packet the maps listed below.
Testing Location Maps .

. outune .|

I INSPECTION DIARIES

Subgrade and base course compaction effort

Materials

Crown

Weather

General progress

QOther observations

il TESTING (Testing frequency and methods shail be per City Specifications)

/7 Subgrade compaction
7 Base course compaction

NANNASANNS

COMMENTS

1. Submittat ta the City Development Engineer of test results as they are obtained is encouraged to provide an on-going progress
report. However, whether submitted previously or not, 2 complete set of test resuils and Test Location Map or exhibits as required
shall be submitted bound together with inspection renorts as shown abave 4
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REPORT CHECKLIST AND OUTLINE
- CONSTRUCTION REPORT:
‘GRADING & PIPELINE PHASE

CHECKLIST , , r— ' : OK NA

Size: 8%"x11" format

Bound: Use bar or spiral binder or stapie. Do not use a notebaak (See Note 1)

Title Page: Name of repert and preparer

 Exhibits: Maximum 11: high and 32" wide, bound in report and folded as required for 8'4"x11” size

| Maps:  Attach or place into bound pocket the maps listed below.
Testing Location Maps 3

INSPECTION DIARIES
A. Grading phase
Best management practices
Compaction effort
Weather conditions
General progress
Other cbservations
ipeline phase
Bedding type and placement
Pipeline material
Backfill material
Manholes
Campaction effort
Weather conditions
General progress
Other observations
i TESTING (Tesling frequency and methods shall be per City specifications)
A. Grading phase
s Compaciicn in structural fill arzas
B. Pipeline Phase
Bedding compaction
Backfill compaciion
Waterline pressure tests
Waterline chlorination
Sawerline pressure tests
Sewerline lamping results
Sewerline ceflection (if required)

NANNSNSN

D

SNNSNANNANS

NANANANANANSN

1. Submittai to the City Development Engineer of test results as they are obtained 1s encouraged o pravide an on-going progress
report. Haowever, whether submilted previously or not, a complete set of test resulls and Test Locaticn Map ar exhibils as required
shall be submitted bound tocether with inspection reports as shown above.
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RAWNG STANDARDS G
AS-BUILT DRAINAGE

3 = a A

Stamped and sealed drawinas by remshered professional competantinshaanvark

A A

o

As-puilt drawings F e

Neatness and leaibility

SECTION Vil

U G DU DESN

ITEM

FEATURES
Use the Storm Drainage Plan and Protile as a base drawing

| oK

NA

All versical, horizontal, and other design information required for primary features in the
Stcrm Drainage Plan and Profile must have corresoonding as-built information providec,
including elevations, station and ofiset, pipe and culvert slopes and distances, etc.

As-cuiit information for all significant changes from the approved design plans

I

Fige 2nZ suivar type

ADD’L INFO
uy

Spacs for approval signature by City Engineering with dat2 and itle.

S RO --th

Ll

e

s As-built skeicnes and drawings must contain the same informaton. Submutzal farmat s citferent, howevyear.

COMMENTS

Sea Section V-2
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DRAW. NG STANDARDS |

AS-BUILT GRADING

VLNG

Drainage channel and swaie as-built infermation

ITEN APY ANDA A

J Stamped and sealed drawings by registered orofessional-cemueTenmTimthe—work

0 As-buiit drawings oo

R Meatness and leaibility
=
2 i
Q
o
£y
w
w0

ITEM FEATURES 0K NA
- 1 Use the Grading and Orainage Plan or Grading and Stormwater Management Plan as a
base drawing
2 Provide as-built pad elevations for all lots that arg in or are adjacent ta the 100-yaar
| Ne floadplain

LH
= |3 Detantion/retention basin as-auilt contours (excep: for where on pavement, then use as- i
5] built grading).
8 4 Volume certification of detention/retention tasin
< |s

Space for approval signature by City Engineering with date and title

COMMENTS

As-built sketcnes and drawings must contain the same informanon. Submitial format s citferent, howevear.
See Sacuon VII-2
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Stamped and saaled drawings bv registered rodessioal TOMMUETENC N the wark

As-built drawinas it il i

Neatness and legibility

SECTION VI

mem | featomes O

1 Use the Roadway Plan and Profile as a base drawing
2 All vertical, harizontal, and other design information required for primary features on the
Reacwv2y Plan and Profile mus: have carresponding as-built informaticn grovided,
@) inclucing pavernent width, curbiguiter/sidewalk width and vse, basa coursa, ard
= pavem2nt thickness. gecsyniheucs, sub-grads stabilizaticr, raveticns aorzzatsl ceryc.,
- signalization, etc.
-
O 3 As-built information for all significant changes from the approved design plans
o : ; .
< | @ Space ior approval signature by City Engineering with cate and title

As-puilt sketches and Crawings must contain the same nfgrmanon.

COMMENTS

See Secuon Vill-2
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DRAV"'NG STANDARDS
AS-BUILT WATER & SEWER

ﬂpu A

Stamoed and sealed drawmcs bv remstered orofassmnakccmm_m..—.e work

SHECKLIST

O

As-built drawings ) , K

Neatness and legibility

SECTION Vil

ITEM

FEATUHES

| Use the Watﬂr and Sewer Plan and Proflle as @ base drawmg

All verzical, horizontal, and other desugn mformancm reguired for primary features on the .

water and Sewer Plan and Profile must have corresponding as-built infermation provided,
including elevations, station and offset etc. for manholes, cleanouts, valves, vaults,
bends, tees, crosses, fire hydrants, and other appurienances

Ends of services (subdivisions only] must ba tied to lot corners cr ke located sv siation

and Voffse:

ADD'L ||\r0

rAs-buil: information for all sighificant changes frp}ﬁ the approved design plans

Pipe type and type of pipe connections {MJ, SJ, FL, etc)

'Spacer for approval signature by City Engineering with date and title

As-built sketches and drawings must contain the same information. Submittal format is difterant, however.

COMMENTS

Sea Secuon VII-2
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1441 Moter St. ‘ T TEL: (970)242-8968
Grand Junction, CO 81505 February 27. 2001 FAX: (970)242.1561
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Mr. Don Dela Motte

626 Grandview Dr.

Grand Junction, CO 81506

Re: SUBSURFACE SOILS EXPLORATION
GRANDVIEW SUBDIVISION, FILING 5 & 6
GRAND JUNCTION, CO

Dear Sir:

Transmitted herein are the results of a Subsurface Soils Exploration for the proposed residential
Grandview Subdivision.

Ifyou have any questions after reviewing this report, please feel free to contact this office at any time.
This opportunity to provide Geotechnical Engineering services is sincerely appreciated.
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INTRODUCTION

PROJECT DESCRIPTION

This report presents the results of our geotechnical evaluation performed to determine
the general subsurface conditions of the site applicable to construction of the additional Filings 5 and 6 to the
Grandview residential subdivision in Grand Junction, CO. A vicinity map is included in the Appendix of this
report.

To assist in our exploration, we were provided with a revised Development Plan
prepared by Atkins and Associates, Grand Junction, CO. The Boring Location Plan attached to this report is
based on that plan provided to us.

We understand that the proposed construction will probably consist of single and two
story, wood framed residential structures with either half basement or no basement type construction. The no
basement construction will probably entail a crawl space or a concrete slab on grade. The half basement
construction will probably utilize a concrete slab on grade. Due to the potential of increasing water table
elevations due to development of a school site to the east and a City park to the northeast, we do not
recommend that full basements be placed on this site unless special precautions are taken to protect from
ground water infiltration. Grand Junction Lincoln DeVore has not seen any building plans proposed for this
area, but structures of this type typically constructed in the Grand Junction area develop wall loads on the order
of 400 to 2000 plf and column loads on the order of 3000 to 15000 kips.

Thecharacteristics of the subsurface materials encountered were evaluated with repard
to the type of construction described above. Recommendations are included herein to match the described
construction to the soil characteristics found. The information contained herein may or may not be valid for
other purposes. If the proposed site use is changed or types of construction proposed, other than noted herein,
Grand Junction Lincoln DeVore should be contacted to determine if the information in this report can be used

for the new construction without further field evaluations.

PROJECT SCOPE

The purpose of our exploration was to evaluate the surface and subsurface soil and
geologic conditions of the site and, based on the conditions encountered, to provide recommendations pertaining
to the geotechnical aspects of the site development as previously described. The conclusions and recom-

mendations included herein are based on an analysis of the Jata obtained from our field explorations, laboratory



testing program, and on our experience with similar soil and geologic conditions in the area.

The scope of our geotechnical exploration consisted of a surface reconnaissance,
subsurface exploration, obtaining representative samples, laboratory testing, analysis of field and laboratory
data, and a review of geologic literature.

Specifically, the intent of this study is to:

1. Explore the subsurface conditions to the depth expected to be influenced by the proposed construction.

2 Evaluate by laboratory and field tests the general engineering properties of the various strata which
could influence the development.

3. Define the general geology of the site including likely geologic hazards which could have an effect on
site development.

4. Develop geotechnical criteria for site grading and earthwork.

5. Identify potential construction difficulties and provide recommendations concerning these problems.

6. Recommend an appropriate foundation system for the anticipated structure and develop criteria for
foundation design.

FIELD EXPLORATION AND LABORATORY TESTING

A field evaluation was performed on 2-9-0l, and consisted of a site reconnaissance
by our geotechnical personnel and the drilling of 4 shallow exploration borings. These 4 exploration borings
were drilled within the proposed building envelopes near the locations indicated on the Boring Location Plan.
The exploration borings were located to obtain a reasonably good profile of the subsurface soil conditions, All
exploration borings were drilled using a CME 45-B, truck mounted drill rig with continuous flight auger to
depths of approximately 16 to 33 feet. Samples were taken with a standard split spoon sampler, thin wall
Shelby tubes and by bulk methods. Logs describing the subsurface conditions are presented in the attached
figures,

The boring logs and related information show subsurface conditions at the date and
location of this exploration. Soil conditions may differ at locations other than those of the exploratory borings.
If the structure is moved any appreciable distance from the locations of the borings, the soil conditions may
not be the same as those reported here. The passage of time may also result in a change in the soil conditions

at the boring locations.



The lines defining the change between soil types or rock materials on the attached
boring logs and soil profiles are determined by interpolation and therefore are approximations. The transition
between soil types may be abrupt or may be gradual.

The following laboratory tests were performed on representative soil samples to

determine their relative engineering properties.

ASTM D-2487 Soil Classification

ASTM D-2435 One Dimensional Consolidation

ASTM D-4546 One Dimensional Swell or Settlement Potential for Cohesive Soils
ASTM D-2937 In-Place Soil Density

ASTM D-2216 Moisture Content of Soil

ASTM D-2844 R-Value of Soils (Hveem-Carmany)

Tests were performed in accordance with test methods of the American Society for
Testing and Materials or other accepted standards. The results of our laboratory tests are included in this
report. The in-place soil density, moisture content and the standard penetration test values are presented on the

attached drilling logs.



FINDINGS

SITE DESCRIPTION
The project site is located in the west half of the northwest Quarter in the northeast

Quarter of Section 6, Township 1S, Range 1E of the Ute Principal Meridian, Mesa County, Colorado. More
specifically the site is bordered on the north by Cortland Avenue and on the south by the extension and the
north building lots along Hawthorne Avenue within Grandview Estates, Filing 1. These filings are positioned
in a north-south direction and bisected by the extension of Tamarron Drive. Filing 5 is approximately the south
half of the tract and Filing 6 is the approximate north half of the tract, both of which are separated by the
extension of Ridge Drive. It is anticipated that approximately 45 to 50 lots will be plated within these two
filings.

The topography of the site is relatively flat, with a slight overall gradient to the south,
southwest. This site has been utilized for agricultural purposes in the past and may have been subjected to
minor land leveling activity. The exact direction of surface runoff on this site will be controlled by the
proposed construction and therefore will be variable. In general, surface runoff is expected to travel into
Tamarron Drive and then be collected by and transported within the subdivision wide drainage system. The
surface runoff will eventually enter the drainage system along 28 Road and then into a drainage system
incorporating improved gullies, primarily of the Ancient Indian Wash. The drainage water is expected totravel
to the southwest, eventually entering the Colorado River approximately 3 : miles away. Surface and

subsurface drainage on this site would be described as fair to poor.

GENERAL GEOLOGY AND SUBSURFACE DESCRIPTION

The geologic materials encountered under the site consist of approximately 12 to 31
feet of soft, fine grained, unconsolidated alluvial deposits which overlie the Mancos Shale Formation which
is part of a very thick sequence of sedimentary rocks. Ihe geologic and engineering properties of the materials
found in our 4 exploration borings will be discussed in the following sections.

The surface soils on this site consist of a series of silty sands and gravelly sands
which are a product of mud flow/debris flow features which originate on the north-facing slopes and canyons
of the Colorado National Monument. These mud flow/debris flow features are a small part of a very extensive

mud flow/debris flow complex along the base of The Colorado National Monument, extending across the



Redlands Area and eventually to the Colorado River. Utilizing recent events and standard evaluation tech-
niques, this tract is not considered to be within with an active debris flow hazard area.

The surface soils are an erosional product of the sandstones, mudstones and
metamorphic Rock Formations which are exposed on the slopes of the Colorado National Monument. The soils
contained within these mud flow/debris flow features normally exhibit a metastable condition which can range
from very slight to moderate. Metastable soil is subject to internal collapse and is very sensitive to changes in
the soil moisture content. Based on the field and laboratory testing of the soils on this site, the severity of the
metastable soils can be described as slight to moderate.

Soil Type I was classified as a silty clay (CL-ML) under the Unified Classification
System. The Standard Penetration Tests ranged from 8 blows per foot to 10 blows per foot in the upper 10 feet
of the soil profile. Penetration tests of this magnitude indicate that the soil is slightly stiff and of generally low
density. The moisture content in the upper 10 feet of the soil profile varied from 4.9% to 10.7%, indicating a
dry (desiccated) to slightly moist soil. This soil is encountered as thin strata at greater depths and is generally
found at a very moist to saturated condition below {0 feet. This soil is slightly plastic and is sensitive to
changes in moisture content. These soils, during desiccation from the former seasonally wet condition during
the episodes of agricultural irrigation, have shrunk during drying, have slightly densified and are slightly
expansive when moistened but will undergo collapse/consolidation upon saturation. The near surface soils
must be considered as somewhat over consolidated. These soils will tend to expand upon small moisture
increases. Expansion/Consolidation tests using the Consolidation Apparatus, ASTM D-4546, Method C, were
performed on relatively undisturbed samples of the soil, using slightly damp porous stones. Expansive
pressures on the order of 660 psf, at constant volume were found to be typical, prior to sample inundation.
With subsequent decreased moisture, these soils will tend to shrink, with some cracking upon desiccation. This
material will also consolidate upon saturation or excessive loading. Upon test saturation, collapse of 0.63%,
which should be added to the collapse of 0.7% experienced during the swell phase, was measured, with 1.33%
consolidation occurring at an applied load of 1025 psf. Upon further test loading, 2.58% consolidation occurred
at ap applied load of 2050 psf. If recommended bearing values are not exceeded, such settlement will remain
within tolerable limits. The allowable maximum bearing value was fouad to be on the order of 1800 psf. A
minimum dead load of 700 psf will be required for the native soils. If these soils are over excavated, water
conditioned, reworked and compacted according to recommendations contained in this report, the minimum

bearing may be reduced to 300 psf. This soil was found to contain sulfates in detrimental quantities.
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Sail Type Il was classified as a lean cley (CL) under the Unified Classification
System. The Standard Penetration Tests within the upper 10 feet ranged from 4 blows per foot to [0 blows per
foot. Penetration tests of this magnitude indicate that the soil are soft ta slightiy stiff and of lew to occasionally
medium density. The moisture content varied from 5.4% to0 20.67%, indicat ng a slightly moist to very moist
soil. At depths below 10 feet, these soils were found (o be of low 10 cccasi nally medivin density and very
moist to saturated. This soil is plastic and is sensitive t» changes in noi: tur. coucent. Some strata in the uppes
10 feet of the soil profile are desiccated and have shrunk during the drying pro.ess. Some of these thin strata
may experience expansive<haracteristics and should be considered a5 slightly to rroderately ovzr consolidated.
This material is of low plasticity, of low to moderate permeability. oud vas encoutered in a n.adiun density,
moist condition. I this soil is found in a refatively dry condition, it may u 1dergo slight expansion vrith the entry
of small amounts of moisture, but will undergo collapse/long-tern consolidation upon the addition « f larger
amounts of moisture. "This material will consolidate/collapse upon saturation or excessive loading. Onc
Dimensions| Consolidstion tests using the Consolidation Apparatus, ASTM D-2435, were performed on
relatively undisturbed sarnples of the soil. Upon test saturation, virtuall: no :ollapse was measured, with 2.14%
consolidation occurrin« atan applied load of 1025 psf. Upon further t=st loading, 3.19% consolidation occurred
at an applied load of 2050 psf. Some of these stratz were found to be very compressible and may experience
slight collapse if encountered in a desiccated condition. The maxinum allo veble bearing capucity for this soil
was found to be 1900 psf, with 250 minimum dead load pressur: recommenced in the native condition. Ifthese
soils are over excavated, moisture conditioned, reworked and compact.d according (o recommendatirns
contained in this report, the maximum allowable bearing capacity can be in.reased t.. 1600 psf. A mininum
dead loas of 250 psf will be required. The finer grained portion of “«il Tvpe Nn. il .ontains sulfates it
detrimental quantities.

The surface soils ar: deposited over the weathcred 1o dense formatioal material of
the Mancos Shale of Cretaceous Age. The Mancos Shale is described us -1 thin beddad, drab, light to dark gray
marine shale, with thinly interbedded fine grain sandstone and siltstone layers. Soine portiuns of the Manco:
Shate are bentonitic, and therefore, are highly expansive. The majority uf (e shale, ilowever, has only a low
to moderate expansion potential. The formational shale wes encountered ir Test Borig No. ¥ at a depth of
12 fact and at greater depths in the other exploration borings. It is anuc.pat=d that tai: furmat.onal shale will
no: affect the construction and the performance of shallow foundiaiions b the site 2nless full basement

construction is utilized in the vicinity of Test Boring No. 3.



The shale surface has varying elevations, due to being an erosional surface and the
presence of ancient gullies in this area. The shale was found to be reasonably close to the surface (12 feet) in
the vicinity of Test Boring No. 3 and was significantly deeper (22 to 31 feet) in the other three exploration
borings.

The Mancos Shale Formation is often highly fractured, with fillings of soluble sulfate
salts (Gypsum & Anhydrite) being very common. The samples obtained in this drilling program indicated
many of the fractured faces and bedding planes in the shale contain sulfate salt deposits. Some seams of
sulfate salts up to 1/16 inch thick were cbserved.

Sulfate Salts exhibit variable strength, depending upon surrounding moisture
conditions and their chemistry as related to water. In addition, Sulfate Salts are soluble and may be physically
removed from the soil by ground moisture movement. Such removal may leave significant amounts of void
areas within the Mancos Shale, which may affect the load bearing capacity of the formation. Many of the
fractures in the Mancos Shale Formation are open, allowing the rapid transmission of water to occur. Some
sandstone and siltstone strata within the Mancos Shale Formation also exhibit elevated permeability.

The soils of the weathered Mancos Shale Formation (Soil Type III) were classified
as lean clay (CL) under the Unified Classification System. The shale was found to have a very weathered
surface approximately 1 to 1 % feet thick and then became very stiff to hard. The upper 2 to 4 feet appear to
have significant amounts of soluble sulfate salts which have affected the strength and swell characteristics.
The moisture content was found to be 14.8% in the weathered zone within Test Hole No. 3. In the other three
exploration borings, the shale surface was found to be soft and saturated and then became more stiff to hard
with depth, with a corresponding decrease in the soil moisture content. This soil is plastic and is very sensitive
to changes in moisture content. Upon increasing moisture, these soils will tend to expand. Expansion tests using
the FHA PVC Meter were performed on remolded samples of the soil and expansive pressures on the order of
1183 psf, at 2.9% Swell were found to be typical. Expansion tests using the Consolidation Apparatus, ASTM
D-4546, Method C, were performed on relatively undisturbed samples of the soil and expansive pressures on
the order of 1140 psf, at constant volume were found to be typical. After reaching the maximum constant
volume swell, the swell pressure ‘fell back’ or reduced to 440 psf. This is interpreted as the significant
amounts of soluble sulfate crystals under going crushing or collapse during the swell phase of the test. The
sample was subjected to additional test loads and total consolidation of 3.16%, at an applied load of 8200 psf
was measured. With subsequent decreased moisture, these soils will tend to shrink, with some cracking upon

desiccation. The allowable maximum bearing value for the weathered shale was found to be on the order of



7000 psf. A minimum dead load of 1500 psf will be required in the upper 2 feet of the shale profile. At greater
depths into the relativiey unweathered shale, the maximum allowable bearing capacity should significant
increase, however, the minimum dead load will also increase, probably in close proportion to the increase in

bearing capacity. This soil was found to contain sulfates in detrimental quantities.

GROUND WATER

A free water table came to equilibrium during drilling at 13 'z to 15 feet below the
present ground surface. This is probably very close to the true phreatic surface rather than a perched water
table. In our opinion the subsurface water conditions shown are a permanent feature on this site. The depth to
free water would be subject to fluctuation on this site depending upon external environmental effects.

Because of capillary rise, the soil zone within a few feet above the free water level
identified in the borings will be quite wet. Pumping and rutting may occur during the excavation process,
particularly if the bottom of the foundations are near the capillary fringe. Pumping is a temporary, quick
condition caused by vibration of excavating equipment on the site. 1f pumping occurs, it can often be stopped
by removal of the equipment and greater care exercised in the excavation process. In other cases, geotextile
fabric layers can be designed or cobble sized material can be introduced into the bottom of the excavation and
worked into the soft soils. Such a geotextile or cobble raft is designed to stabilize the bottom of the excavation
and to provide a firm base for equipment.

Due to the proximity of the Mancos Shale Formation, there exists a possibility of a
perched water table developing in the alluvial soils which overlie the Mancos Shale Formation. This perched
water would probably be the result of increased irrigation due to the presence of lawns and landscaping, roof
runoff and future development of the school site to the east and the City park to the northeast. The exploration
holes indicate that much of the top of the Mancos Shale Formation is relatively flat and that subsurface
drainage would probably be quite slow.

While it is believed that under the existing conditions at the time of this exploration
the construction process would not be effected by any free-flow waters, it is very possible that several years
after development is initiated, a troublesome perched water condition may develop which will provide
construction difficulties. In addition, this potential perched water could create some problems for existing or
future foundations on this tract. Therefore it is recommended that the future presence of a perched water table
be considered in all design and construction of both the proposed residential structures and any subdivision

improvements.



CONCLUSIONS AND RECOMMENDATIONS

GENERAL DISCUSSION

No geologic conditions were apparent during our reconnaissance which would
preclude the site development as planned, provided the recommendations contained herein are fully complied
with. Based on our investigation to date and the knowledge of the proposed construction, the site condition
which would have the greatest effect on the planned development would be the metastable condition of the
upper, desiccated soils.

Since the exact magnitude and nature of the foundation loads are not precisely known
at the present time, the following recommendations must be somewhat general in nature. Any special loads
or unusual design conditions should be reported to Grand Junction Lincoln DeVore so that changes in these
recommendations may be made, if necessary, However, based upon our analysis of the soil conditions and

project characteristics previously outlined, the following recommendations are made.

OPEN FOUNDATION OBSERVATION

Since the recommendations in this report are based on information obtained through
random borings, it is possible that the subsurface materials between the boring points could vary. Therefore,
prior to placing forms or pouring concrete, an open excavation observation should be performed by
representatives of Grand Junction Lincoln DeVore. The purpose of this abservation is 1o determine if the
subsurface soils directly below the proposed foundations are similar to those encountered in our exploration
borings. If the materials below the proposed foundations differ from those encountered, are unstable, or in our
opinion, are not capable of supporting the applied loads, additional recommendations could be provided at that

time,

EXCAVATION & STRUCTURAL FILL

Subgrade Site preparation in all areas to receive structural fill should begin with the removal of all topsoil,
vegetation, and other deleterious materials. Prior to placing any fill, the subgrade should be observed by
representatives of Grand Junction Lincoln DeVore to determine if the existing vegetation has been adequately
removed and that the subgrade is capable of supporting the proposed fills. The subgrade should then be

scarified to & depth of 10 inches, brought to near optimum moisture conditions and compacted to at least 90%



of its maximum modified Proctor dry density [ASTM D-1557]. The moisture content of this material should
be within + or - 2% of optimum moisture, as determined by ASTM D-1557.

Structural Fill In general, we recommend all structural fill in the area beneath any proposed structure or
roadway be compacted to a minimum of 90% of its maximum modified Proctor dry density (ASTM D1557).
We recommend that fill be placed and compacted at approximately its optimum moisture content (+/-2%) as
determined by ASTM D 1557. Structural fill should be a granular, coarse grained, non-free draining,
non-expansive soil. This structural fill should be placed in the overexcavated portion of this site in lifts not to
exceed 6 inches after compaction. This Structural Fill must be brought to the required density by mechanical
means. No soaking, jetting or puddling techniques of any type should be used in placement of fill on this site.

Non-Structural Fill We recommend that all backfill placed around the exterior of the building, and in utility
trenches which are outside the perimeter of the building and not located beneath roadways or parking lots, be

compacted to a minimum of 85% of its maximum modified Proctor dry density (ASTM D-1557).

Fill Limits To provide adequate lateral support, we recommend that the zone of over excavation extend at
least 3 feet beyond the perimeter of the building on all sides. The Structural Fill should be a minimum of 3 feet
in final compacted thickness.

No major difficulties are anticipated in the course of excavating into the surficial soils on the site. It is probable
that safety provisions such as sloping or bracing the sides of excavations over 4 feet deep will be necessary.
Any such safety provisions shall conform to reasonable industry safety practices and to applicable OSHA

regulations. The OSHA Classification for excavation purposes on this site is Soi} Class C for the native soils.

Field Observation & Testing During the placement of any structural fill, it is recommended that a sufficient
amount of field tests and observation be performed under the direction of the geotechnical engineer. The
geotechnical engineer should determine the amount of observation time and field density tests required to
determine substantial conformance with these recommendations. It is recommended that surface density tests

be taken at maximusm 2 foot vertical interval,
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