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Wendy Spurr - Dakota West c c P_ageT] 

From: 
To: 
Date: 
Subject: 

Lori, 

7/2/03 10:47AM 
Dakota West 

John Shaver 
Lori Bowers 

i write in response to your request for an opinion on the June 27, 2003 letter from the Grand Junction 
Drainage District concerning the Dakota West subdivision, FP 2003-079. 

It appears from that letter and the attached deed and aerial photograph that the drainage district has a 
legal interest in, on, along and across a portion of the property that is the subject of this application. While 
the District's letter does not state the width of access required for the District's facilities, the request and 
supporting documentation reasonably appear to be valid. I would advise that you request that the 
Developer meet with the District and clarify what width the district reasonably requires and that the same 
be memorialized on the plat as a "irrigation and drainage easement." 

If you have questions or if I may otherwise be of assistance to you on this or any other matter, please let 
me know. Please enter this e-mai! message as "review agency comments" on the development 
application. 



Lori Bowers - Dakota West Subdivision Pag 

O O 
From: Peter Krick 
To: Lori Bowers 
Date: 6/18/03 2:25PM 
Subject: Dakota West Subdivision 

Lori, 
I have reviewed the revised Title Commitment for this project. I have no additional comments. I am 
forwarding the revised Commitment to John Shaver for his use. 
Peter 



Lori Bowers - Dakota West Pag 

O c 
From: 
To: 
Date: 
Subject: 

6/17/03 4:04PM 
Dakota West 

Peter Krick 
Lori Bowers 

Lori, 
I spoke with John Shaver concerning some title issues (problems) with the current Title Commitment. I 
had a conference with Dennis Shellhorn with Thompson Langford Corp. and he has called the Title 
Company. The Title Company will be issuing a new, updated and revised commitment for this project. It 
should take about 1 or 2 days for this to happen. When I get the new Policy, I will review it with our legal 
department and everything should be ready for signing of the Mylar. However, I do not know at this time if 
the Mylar will change between now and then. The client will be taking a chance if they get all signatures 
now. 
Peter 



Lori Bowers - Re: Dakota West Subdivision Irrigation Pag 

O 
From: 
To: 
Date: 
Subject: 

John Shaver 
Lori Bowers 
6/6/03 2:02PM 
Re: Dakota West Subdivision Irrigation 

Lori, 

As much as they want to drag you in, don't let them. Our issue pertains to the easement and the 
relocation/conveyance of that vis a vis developability; as you know we don't have a dog in the fight over 
who gets water, how much water they get (or don't get) etc. The neighbors have civil remedies that I will 
be pleased to explain to them/encourage them to pursue. 

» > Lori Bowers 06/05/03 09:09AM » > 
John, 
I'm not sure how to handle the numerous phone calls I am receiving regarding Dakota West and the 
Irrigation issues on this property. I sent a letter yesterday to the Cantrells asking them to give me an 
update as to the irrigation issues on this property, but until I hear from them I'm not sure what to do. I 
have received numerous phone calls and have had several people come to the counter complaining about 
the Cantrell's and how they have interrupted/shut-off irrigation water to neighboring properties; have 
crossed driveways without permission; are building headgates on other people's property without 
permission; and it is rumored that they are not going to provide irrigation water to the subdivision because 
it is so much trouble. Laura Lamberty has been fielding most of the irrigation issues but she is out of the 
office this week. I am aware that they were planning a blanket easement for irrigation over the property 
until these issues are resolved. Is this a civil matter or do I need to do something other than what I have 
done? Thanks for any input you can give me. 
Lori 

CC: Dan Wilson 



o o 
appreciate it. I'm not sure how to answer some of the questions that the 
neighbors are asking me because I'm not really sure what has been done and 
what has not. Thanks for your cooperation in this matter. 

Sincerely, 

City of Grand Junction 

Lori V. Bowers, Senior Planner 
Community Development Department 



tic@rJcwestc 

TRANSMITTAL 
To: Lori Bowers 

From: Jeff Mace 

Date: 05/06/03 

Re: Dakota West Subdivision Filing 2 

MAY o 
6 2003 

We are sending you: ^Attached 

Via: DUSPS • FedEx 

•Originals ElPrints dcopies 

D Under separate cover 

S Delivery 

DBpT 

•_ 

• 
Copies Itpm Description and Remarks 

2 Plat for the above referenced project 

.COMMENTS: 

These are transmitted as checked below: 

• For Approval S For your Use SAs Requested 

SFor Review and Comment 

IF ENCLOSURES ARE NOT AS NOTED, PLEASE NOTIFY US IMMEDIATELY 

• Page 1 Document2 
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SUPERPAVE METHOD ASPHALTIC CONCRETE JOB MIX FORMULA 
GRADING "SX\ 76 DESIGN GYRATIONS, PG 64-22 ASPHALT CEMENT 

Elam Construction, Inc. 
Mule Farm Pit 

2003 House Mix 

Prepared For. 

Elam Construction, Inc. 
1225 5.7* Street 

Grand Junction* Colorado 81501 

Prepared by: 

Western Colorado Testing, Inc. 
529 25% Road, Suite B-101 

Grand Junction, Colorado 81505 
(970) 241-7700 

Date: May 8.2003 
Job No.: 102303A 
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WESTtRN 
COLORADO 
TESTING, 
INC 

SUPERPAVE METHOD ASPHALTIC CONCRETE JOB MIX FORMULA 
GRADING "SX", 75 Design Gyrations, PG 64-22 ASPHALT CEMENT 

Elam Construction, Inc. 
Mule Farm Pit 

2003 House Mix 

Prepared F o r 

Elam Construction, inc. 
1225 S. 7* Street 

Grand Junction, CO 81501 

. Prepared by: 

Western Colorado Testing, Inc. 
529 251/2 Road, Suite B101 

GrandJunction,Colorado 81505 
(970) 241-7700 

Date: May 8,2003 
Job No.: 102303A 



9 - 2 5 - 0 3 ; 7 t 4 i A M ; E i e m c o n s t . , l i e . ; 9 7 0 2 4 5 7 7 1 6 * 6 / 1 4 

Elam Construction, I n c . 
SUPERPAVE Method Mix Design 
Grading "SX", 75 Gyrations, PG 64-22 Binder 
Mule Farm P i t - 2003 House Mix 
May 8, 2003; WCT #102303A 

Mixture Aggregate Q u a l i t i e s and Moisture S u s c e p t i b i l i t y 
Specific g r a v i t i e s and absorption properties of the i n d i v i d u a l 
aggregate s t o c k p i l e s and composite mixture blend are; 

5-;.. r.--

Bulk Dry Sp.G., g/cc 2.604 2.591 2.596 2.565 2.595 
Bulk SSD SP.G., cr/cc 2.637 2.630 2.633 2.607 2.631 
Effective Sp.G., g/cc - - - - 2.666 
Apparent Sp.G., g/cc 2.694 2.696 2.696 2.676 2.693 
Absorption, % Water 1.30 1.50 1.43 1.61 1.41 
Absorption, % AC (Pbal - - 1.06 

Supplemental aggregate q u a l i t y t e s t s required by the p r o j e c t 
specifications for the composite material include i 

^>ss!i®=^£S;£^a^ sis § 1 | 
L.A. Abrasion, % Loss,(@500rev) 15 45 Max. AASHTO T-96 

Fractured Faces, % (2 or more) 95 70 Min. CP-45 
Fine Aggregate Angularity 48 45 Min. C P - L 5113 

Sand Equivalent Value 72 AASHTO T - l l f i 

Liquid L i m i t Cr. F. Naturals N/V N/V - — AASHTO T 89 

PI. Index 1 Cr. F. Naturals N/P N/P N/P N/P AASHTO T-90 

Moisture s u s c e p t i b i l i t y t e s t i n g was performed during the f i n a l 
phase of the mixture development. The Resistance of Compacted 
Bituminous Mixture to Moisture Induced Damage "Lottman" t e s t was 
performed to assess the s t r i p p i n g potential of the mixture. The 
result of the t e s t i n g i s summarized below with complete data 
located i n Appendix C of t h i s report. 

Dry Tensile Strength, kpa (psi) 720 (104) 205 (30) Min. 
Wet Tensile Strength, kPa (psi) 599 (87) -
Tensile Strength Retained, % 83 80 Minimum 

4 
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Elam Construction./ I n c . 
SUPERPAVE Method Mix Design 
Grading "SX", 75 Gyrations, PG 64-22 Binder 
Mule Farm P i t - 2003 House Mix 
May 8, 2003; WCT #102303A 

j*p Ki•• J.-s-̂ ~: . . :•• " ; " -&\ 

5/8* Crushed Rock 
;.7.>.^-=-u-- — i — 

(100) 
3/8" Crushed Rock 10 25.0 1 100 (100) 
Crushed Fines 50 19. a H 100 (100) 
Natural Fines 10 12.5 i i 96 (90-100) 

9.5 3/8 84 (6) 

Colds. M l . Bulk Sp.Gr. (Gab) 2.595 
4.75 
2.36 

Ho. 4 
No.8 

54 
37 

(5) 
(5) 

Fine Agg. (-114 Bulk Sp.Gr. 2.S93 1.18 No. 16 27 t- l 
Mix E f f e c t i v e Sp.Gr. (Gse) 2.666 0.600 No. 30 21 (4) 
Agg. Apparent 5p.Gr. (Gsa) 2.693 0.300 No. 50 15 (-) 
Asphalt Absorption, % (Pba) 1.06 0.150 No.100 9 I-) 
5p. Gr. of AC (&) (est.) 1-03 0-075 No.200 5.7 (2) 

The recommended optimum asphalt content i s 6 . 3 percent by t o t a l 
weight of mixture (based on 4.0% voids) . the pro j e c t 
specifications allow f o r a production asphalt content tolerance of 
( + / - ) 0.3% of t h i s value. The properties of the asp h a l t i c concrete 
at t h i s o i l content and design gyrations (except where noted) are: 

HVEEM Stabilometer Value 32 28 Minimum CP-L 5106 

Compacted Mixture Sp.Gr., g/ce (Gmb) 2326 *• CP-L5115. 5103 

Compacted Mature Unit Wt. pcf 144.8 *• 6224 Conv 

Maximum Theo. Sp.Gr., g/cc (Gmm) 2423 - CP-51 

Maximum Theoretical Density, pcf 150.8 - 8224 Conv. 

Effective Voids, % N(mi)[Va) 126 (For Info) CP-L511S 

Effedrve Voids, % N(des)(Va) 4,0 3.5-4.5 CP-L5115 

Voids in Min. Agg.,* N(des)(VMA) 16.0 14.0 Minimum CP-48 

Voids Riled, % N(des) (VFA) 75 65-80 Al, SP-2 

Effective AC Content, % (Pbe) 5.3 - Al, SP-2 

Dust to Asphalt Ratio (DP) 1.1 0.8-1.6 (For Info) CP-S0 

3 

http://5p.Gr
http://Sp.Gr
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Elam Construction/ I n c . 
SUPERPAVE Method Mix Design 
Grading "SX", 75 Gyrations, PG 64-22 Binder 
Mule Farm P i t - 2003 House Mix 
May 8, 2003; WCT #102303A 
Limitations 
The asphaltic concrete job mix formula and recommendations given 
herein are based upon s p e c i f i c materials, gradations and design 
procedures. Variations i n t e s t r e s u l t s f o r laboratory prepared 
mixes due to multi-laboratory precision, v a r i a t i o n s i n materials, 
gradations and design procedures are to be expected. A l l of these 
factors should be considered when job mix v e r i f i c a t i o n of 
laboratory mixes are performed. 

A l l of the physical properties of the mix should be retested and 
re-evaluated for hot plant produced m a t e r i a l . I t i s often 
necessary to make adjustments to the job mix formula due to the 
variations between the laboratory t e s t e d and f i e l d produced 
material. Should the source or physical c h a r a c t e r i s t i c s of the 
materials change su b s t a n t i a l l y , the development of a new or r e v i s e d 
job mix formula i s recommended. 

The information presented i n t h i s report i s s p e c i f i c to the subject 
project only. Any re-use of the information should not be 
considered without the knowledge and written consent of VICT. 

I f there are any questions or additional information needed, please 
f e e l f r e e to contact our o f f i c e / 970-241-7700. 

Respectfully Submitt 
WESTERN COLORADO 

John E. Vasey, P. 
Construction Servi 

JEV/mh 
F#Xtt20O3/1OZ3A Mb Design 
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Elam Construction, I n c . 
SUPERPAVE Method Mix Design 
Grading "SX", 75 Gyrations, PG 64-22 Binder 
Mule Farm P i t - 2003 House Mix 
May 8, 2003; WCT #102303A 

Appendices 

A Superpave Summary - V a r y i n g AC Mix P r o p e r t i e s 

B V a r y i n g AC M i x t u r e P r o p e r t y Graphs 

C D e t a i l e d Lot tman T e s t R e s u l t s 

D Composite G r a d a t i o n Summary S t o c k p i l e Data 

£ Composi te G r a d a t i o n 0 .45 S i e v e Power Graph 
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Muto Farm Pit- Houa* Mbt 
WCTJot) No. 10ZS03A 

May 8.2003 

Appendix A 
S U P E R P A V E V O L U M E T R I C SUMMARY 

V a r y i n g A s p h a l t Content P h y s i c a l P r o p e r t i e s 

Mixture Grad ing Type: "SX". 1/2" Max. Noninal 

SUPERPAVE G y r a t i o n D a t a : tf(ini)- 7 iMtdas)- 7 5 

Measured I n d i v i d u a l Mixture P r o p e r t i e s Varying AC % Result s 
Asphalt Content by T o t a l Wt. of Mix, % (Fb) S.B 6.3 6.B 7.3 
Specimen Height- tf(ini), mm 71.7 70.6 68.9 67.5 
specimen Height- N(des), mm 65.2 64.3 62. B 61.4 
Max. T h e o r e t i c a l Sp. Gr., g/cc (Gram) 2.441 2.423 2.406 2.389 
Max. T h e o r e t i c a l u n i t Wt., p c f 151.9 150.8 149. T 148.7 
Compacted Mix Bulk Sp Gr- N ( d e s ) , g/cc (Gmb) 2.294 2.326 2.349 2.363 
Compacted Mix Unit Wt.- N(des), pcf 142.8 144.8 146.2 147.1 
c a l c . Mix Bulk spGr.- N ( i n i ) , eVee (Gmb) 2.086 2.118 2.141 2.149 
c a l c . Mix u n i t wt.- N ( i n i ) , pcf 129.8 131.9 133.3 133.8 
Calculated A i r Voids- M ( i n i ) , % CVa) 14.5 12.6 11.0 10.0 
c a l c u l a t e d A i r Voids- M(des), % (Va) 6.0 4.0 2.4 1.1 
Calc. Voids i n Min. Agg.~ N(des), % (VMR> 16.7 16.0 15.6 15.6 
c a l c u l a t e d Voids F i l l e d - N(des), 1 (VEA) 64 75 85 93 
E f f e c t i v e Asphalt Content of Mix, * (Pbe) 4.8 5.3 5.8 6.3 
Oust to E f f e c t i v e AC Proportion (DP) 0.9 0.8 o.a 0.7 
Hveem S t a b i l i t y Index 31 32 34 35 

D a t a Used For- V o l u m e t r i c C a l c u l a t i o n s 

T r i a l Max. Theo. Sp. Gr.. g/cc 2,389 AT 7.3 * AC 
Combined Aggregate Bulk Sp. Gr., cj/cc (Gsb) 2.595 
Fine Aggregate Bulk S p e c i f i c G r a v i t y , g/cc 2.593 
Composite Aggregate Blend Pass #200 si e v e , % 5.7 
Calculated Mix E f f e c t i v e Sp. Gr., g/cc IGse) 2.666 
Calculated Asphalt Absorption, t fPba) 1.06 
Asphalt cement Estimated sp. Gr., g/cc (Gb) 1.03 
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Appendix B 
Varying Asphalt Content Mixture Property Graphs 
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Appendix C 
RESISTANCE OF COMPACTED BITOMTKOOg MrXTtTRE 

TO MOISTURE INDtTCED DAMASE 
M i x t u r e M o i s t u r e S u s e p t a b i l i t y - Lottsaan T a s t R e s u l t s 

Teat Procedure: 

_ _ Data. 
Mix Types _ 
Grading: 

75 

CDOT CL-L 5109, Method B (5 minute s a t u r a t i o n ) 

Design Gyration Superpave Method (CDOT CP-L S l l S ) 
1/2" Maximum Nominal Mixture 

PG 64-22 Grade or Asphalt Cement Grade used: 
Asphalt Cement Supplier: Koch Performance Asphalt 
Asphalt Mixing Temp. (C) : 163 Asphalt Compaction Temp. (C ) : 149 
Asphalt Content of specimens by T o t a l wt. of Mix, 4: 
Max. Theo. sp. Gr. (Gmm) of Mix a t AC Content, g/cc: 
A n t i s t r i p p i n g agent Used i n the Mixture: L i q u i d Amine (Agrlgrip) 

6.3 
Z.423 

DI tr S U B S E T WXT S U B S : I T 
Compacted 
Specimens 

T o t a l 
Load 

T e n s i l e 
Strength 

Compacted 
specimens 

T o t a l 
Load 

T e n s i l e 
strength 

Sp. 
Gr., 
g/cc 

Air 
Voids, 

% 
Lbs. kPa p s t 

Sp 
Gr., 
g/co 

Air 
Voids, 

% 
Lbs. kPa P * i 

2.270 6.3 1658 732 106 2.273 6.2 1304 574 83 
2 2.269 6.4 1796 793 115 2.268 6.4 1372 605 88 
3 2.254 7.0 1440 634 92 2.2S4 7.0 1400 617 90 

Ave. 2.264 6.5 1631 720 104 2.265 6.5 1359 599 •7 

a>^.M—>» comaaietftd Hatchfc Data. 
Dry Subset Wet Subset 

1 2.524 i n 2.332 i n 
2 2.526 i n 2.529 i n 
3 [2.532 i n 2.529 i n 

Ave. 2.527 i n 2.530 i n 

Jot Subset S a t u r a t i o n Data. 
average Saturation! t : 74 

I(-)0.3. 

T e n s i l f t Starencrt t i R a t i o (TSRi | 83 | 



Elam Construction 
SUPERPAVE Method JMF 
Grading'ax", 75 Gyrations 

Mule Farm Pit-House Mix 
WCTJobNo. 1023O3A 

May 8,2003 

Appendix D 
MIXTURE GRADATION SUMMARY 

Individual Stockpiles and Combined Mixture 
Test Procedure Used: CDOT CP 31a and 31b 
Grading Specification of Mix: < CDOT "SX" Max. Nominal Pa r t i c l e Size: 1/2 

Individual Stockpiles 
Blend % 30.0 10.0 50.0 10.0 

Sieve Size A B C D E F Conposite Job Mix 
Tolerances 

Grading 
Specification 

37.5nra/l 1/2" 100 100 100 100 100 100 100 
3l.0nn/l 1/4" 100 100 100 100 100 100 100 

aS.OtMB/l*' 100 100 100 100 100 100 100 
19.0am/3/4" 100 100 100 100 100 100 100 
12.5am/1/2" 86 100 100 100 96 90 minimum 90-100 
9.5mm/3/8n 51 86 100 98 64 78-90 -4.15wm/No.4 4 5 88 83 54 49-59 -2.36wn/No.8 1 2 57 76 37 27-37 28-58 

1.18na/No.l6 1 1 38 72 27 - -O.eOOoni/No.30 1 1 27 69 21 17-25 -
0.300n»/No.50 1 1 20 43 15 - -
0.150a»/No.lOO 1 1 13 19 9 - -
0.07Sun/No.200 0.6 0.8 8.8 10. 6 5.7 3.7-7.7 2-10 j 

S t o c k p i l e s 
A™ 5/B" Crushed Rock 30 .0 A, B < C Xnd. Stockpile r e s u l t s were 
B« 3/B" Crushed Rock 10 .0 provided by the c l i e n t from crusher 
C= Crushed Fines 50 .0 control data (design batched to ta r g e t s ) . 
D= Natural Fines 10.0 OR 
E= 0, 0 D Ind. Stockpile r e s u l t s 
F- 0.0 tested by the nix design lab. 



Elam Construction 
SUPERPAVE Method JMF 
Grading "SX", 75 Gyrations 

Mule Farm Pit-House Mbt 
WCT Job No. 102303A 

May 6,2003 

Appendix E 

Mixture Gradation with Sieve Sizes Raised to the 0.45 Power 

Mixture Design Type: 75 Design Gyration Superpave 
Grading Specification: CDOT "SX" Maximum Nominal P a r t i c l e Size: 1/2 w 
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CONSTRUCTION PHASE SUBMITTAL CHECKLISl 

Location: SC?fc T ) Hi \2/i _ , „ Project Name: Lz^s kk-^h 

STEP A C T I V n Y SUBMITTAL ITEMS SSED REF. 

1 Pre-construction 
O 
o 
o 
o 
o 

City Approval of Construction Drawings 
Pre-construction Notice 
Work within Public ROW Permit 
NPDES Permit 
Improvements Agreement/Guarantee 1 

VII-5 
VD-5 
VII-5 
VH-5 
VH-2,3 

2 
Grading 
Street Rough Cut 
Sanitary Sewer 
Water 
Irrigation 
Other Utilities 
Sub-grade 
Base Course 
Concrete Plat 

Sign and date 

Sign and date 
OKAY FOR PAVEMENT 

Construction Report: Grading and Pipeline Phase 
bnstruction Report: Concrete and Pavement Prep. 

^g^J&vjsejlJA£phalt DffKijjn (if nesgssary^/yj&g^ 
'£Jt££fiquest City Lamping of Sewerline & 
^Sy^omplete Compaction Tests for all utilities, 

^kl&ubgiade, base course under concrete. All at 
once just prior to concrete construction. 

I £l<JLetter from water purveyor stating passage of 
p^-pressure and disinfection tests 

Qy^anitary sewer pressure test after wet utility 
^y^Snstallation. 
$(£Redl ined Sanitation Sewer As-Builts . , 
O Redlined Storm Sewer As-Builts P^^3^L^ 
O Complete CompactionTests for b ibercounielinder 

asphalt. All at once just prior to pavement. 
O 
O 

X-4 
X-3 

VII-6 

VII-5 

vn-6 
VII-6 

vn-6 

3 
Asphalt Pavement 
Dry Utilities 
Traffic Control Facilities 
Monumentation 
Permanent On-Site Benchmark 

(Subdivisions Only) 

O 
O 

o 
o 
o 

o 

Complete QA Reports for asphalt and concrete. 
Construction Report: Concrete and Pavement 
Placement 
Complete Set of As-Built Drawings 
Request for City Initial Inspection 
Letter from PE stating passage of sanitary sewer 
pressure test after dry utility installation. 

X -2 

EX-3 to Dt-7 
VII-6 
VU-6 

4 Warranty Period O Request for City Final Inspection vn-6 

NOTES: 
1. Only those submittal items, which *™ weeded by a shaded-in circle, are required for the project. At the time of construction drawing 

• - — , . H Cpf n f reproducible drawings. A copy of this form, which has 
Post-ft* Fax Note 
[To 

approval. City Engineering will si 
been completed for the specific pi 
preconstruction meeting. 
City Engineering approval of sub 
provide timely approvals in ordei 
construction proceeds, then City 

The "OKAY FOR CONCRETE' 
Development Engineer prior to j 
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1. M I N E R A L L U C A i 1UN AND D E S C R I P T I O N : 

A. Site and Major Basin Location: 

The proposed Dakota West Subdivision is located east of 30 3A Road and north of D ; - Road. 
In more legal terms, it lies within the Southeast V* of the Northeast V* of Section 16, 
Township 1 South, Range 1 East of the Ute Meridian. 

B. Site and Major Basin Description: 

The proposed development is adjacent to an area wide basin known as the Lewis Wash 
Watershed. This basin originates in the Bookcliffs area and drains from the northeast to the 
southwest ultimately discharging into the Colorado River. 

The site is made up of three separate parcels all of which are included within a sub basin that 
contributes to the Lewis Wash Watershed. There are existing features that define this sub 
basin. There is a topographical ridge along the northern edge separating it from the 
development adjacent to Gunnison Avenue. To the east, 31 Road forms the watershed 
boundary and 30 V* Road to the west. The southern boundary is formed by D 1 i Road 
between 30 2A Road and 31 Road. The western portion of this sub basin drains into a storm 
sewer that crosses under D Vi Road, runs approximately 1,000 feet to the south and then east 
into Lewis Wash. A culvert under D Vi Road, at the access point of the proposed 
development, conveys flows from the eastern portion into an irrigation ditch that flows south 
and into the same storm sewer. 

The project site is 11.06 acres with approximately 0.9 acres being an existing home site and 
the remainder previously undeveloped ground covered by natural vegetation. According to 
the Soil Survey, Series 1940, No. 19, performed by the U.S. Department of Agriculture's 
Soil Conservation Service for the Grand Junction area, the soils present at the site are a 
combination of Billings Silty Clay (BA) and Billings Silty Clay Loam (B c ) . Billings Silty 
Clay Loam is predominate throughout the Grand Valley with areas of Billings Silty Clay 
occurring toward the Colorado River south and southeast of Grand Junction. Both soil types 
are derived from alluvial deposits that came mostly from Mancos Shale with the Billings 
Silty Clay being harder and in most places darker. Surface runoff is slow to very slow, 
especially in areas with slopes less than one percent. Due to the massive subsoil and low 
permeability, internal drainage is also slow to very slow. A pre-development basin map has 
been included in the Appendix. 

I I . EXISTING DRAINAGE CONDITIONS: 

A. Major Basin: 

The predominant drainage pattern for the Lewis Wash area is characterized by overland flow 
sloping towards the Colorado River at varying grades. Channels and ditches intermittently 
cross the sloping ground surface collecting surface runoff as well as ground water and 

4 



o o 
typically flow from northeast to southwest, the construction ot major arterial roads such as 
D Road and 31 Road also serves to intercept and collect surface water runoff. Consideration 
of these parameters led to the watershed boundary definitions of the major basin. 

The existing drainage conditions adjacent to the project site are defined predominately by 
rural residential characteristics. There is a lack of drainage ways or any other formal 
stormwater conveyance along D Vz Road aside from the storm sewer crossing approximately 
450 feet west. The only existing outfall adjacent to the proposed site is a 12" corrugated 
metal pipe under D Yi Road. 

B. Site: 

The project site is gradually sloping from northeast to southwest with approximate grades 
varying from zero to one percent. Currently, runoff from the western two parcels, Basin H- l , 
sheet flows across the site and collects in abandoned irrigation ditches. These ditches flow 
toward D '/> Road to a 12" CMP at the entrance to the site. The 12" CMP conveys flows 
under D XA Road and into an irrigation waste ditch along the eastern boundary of tlie parcel 
south of D 14 Road. The eastern parcel, Basin H-2, and the adjacent property to the north, 
Basin OS-1, flow to a low point at the southern boundary where it appears to pond. 

I l l PROPOSED DRAINAGE CONDITIONS: 

A. Changes in Drainage Patterns 

Historic drainage patterns will remain intact, where possible, in an effort to minimize the 
impact of the development of this parcel on surrounding properties. At a minimum, the 
fronts of the proposed lots will drain toward the street with an effort to drain as much of the 
lots to the street as grades will allow. Runoff from the majority of the site, Basin D - l , and 
the off site flows, Basin OS-1, will be collected in concrete curb and gutters and conveyed to 
a low point near the proposed entrance at D lA Road and into inlets. Here storm water will be 
retained without release. The remaining area, Basin D-2, will be collected in curb and gutter 
and discharged at less than historic rates at the low point where run off currently collects. 

B. Maintenance Issues: 

Maintenance of the on-site collection and conveyance facilities within the right of way will 
be the responsibility of the City. Facilities outside of the right of way will be maintained by 
the Homeowners Association. 

5 
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IV DESIGN C'Kl 1ER1A AND A F F K U A C H : 

A. General Considerations: 

Storm water runoff for the 2-year and 100-year events wi l l be quantified using the Rational 
Method as detailed in Section V I "Hydrology" of the Storm water Management Manual for 
the City of Grand Junction and Mesa County dated May 1996. 

The overall drainage patterns for the major basin are not being significantly altered. Notable 
differences in drainage will occur in the area of the proposed subdivision and these 
differences will be reflected in the runoff characteristics of the historic conditions versus 
those of the new development. The rate at which storm water runoff is drained from the 
project site will be increased due to the developed conditions. However, due to detention the 
cumulative effect of adding these flows to those of the other undeveloped areas in the major 
basin wil l not appreciably increase the 2-year or 100-year flows for the major drainage basin, 

The 2-year and the 100-year design storms will be considered when sizing all proposed 
drainage features. On-site inlets, pipes, gutters, and swales wil l be sized to carry the 2-year 
storm water flows at a minimum. For events with flows greater than the 2-year storm, excess 
flow will be conveyed by the remainder of the street section. For areas where storm sewer 
pipe crosses through private property, or within easements, the storm sewer will be designed 
to carry the 100-year runoff volume while flowing 80% full . 

The analysis and design procedures as outlined in the Storm water Management Manual for 
the City of Grand Junction and Mesa County (SWMM) wil l be adhered to during the design 
of all on-site collection and storm conveyance facilities proposed for the subdivision. 

B. Hydrology: 

According to the Soil Conservation Service soil survey for the Grand Junction Area, the 
dominant soil type is Billings Silty Clay (B A) and Billings Silty Clay Loam (B c ) having a 
hydrologic soil group index of "B". 

The maximum times of concentration used by the Modified Rational Method to determine 
maximum flow quantities for individual sub-basins will be a cumulative result of overland, 
curb and gutter, asphalt sheeting and storm sewer flow times. 

For the determination of maximum flows, the total area of each sub-basin with its 
corresponding runoff coefficient will be used in tlie calculations. For the existing condition, 
the "natural" sub-basin will have uniform coefficients related to the hydrologic soil group. 
The affects of landscaping wil l be accounted for in the calculation of the composite "C" 
values for the developed area. 
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C. Hydraulics: 

Flow capacity of concrete pans, curb and gutter, and underground conduits will be calculated 
using Manning's Equation with the required flow resistance coefficients taken from 
appendices U G " and " H " of the SWWM. 

D. Retention Basin: 

The total retention volume was determined per the procedure described in Section VJJI.E.3 
on page 13 of the SWMM. The 100-year developed runoff coefficient used in the equation 
for total retention volume was the same value as was used in the calculations for storm water 
runoff and sizing of the hydraulic features of the project and was derived from representative 
values given in Appendix B of the SWMM. The total precipitation value used in the 
equation was taken from Appendix A of the SWMM and the developed area in the equation 
was the total area of the watershed contributing to the retention basin. 

A pumping system will be utilized to assure dissipation of the retention volume within the 
allowable 48 hour time period. The pump will be designed to discharge at a rate which will 
evacuate the pond within the 48 hours without exceeding the historic discharge. 

V RESULTS AND CONCLUSIONS: 

A. Retention Volume 

The values used to determine the total retention volume have been reproduced in the 
following table. 

Total Retention Volume Calculation 

Developed Runoff 
Coefficient, Ciood 

Area 
Acres (ft 2 ) 

Precipitation, Pt0o, 24hr 

in (ft) 
Volume 

(ft 3 ) 
0.39 11.55 (503,118) 2.01 (.1675) 32,866 

The rate required to drain the 24 hour, 100 year storm water runoff out of the retention pond 
within 48 hours is approximately 85 gpm or 0.19 cfs, well below the historic rate of 3.37 cfs. 
The parameters used in this estimation are reproduced in the table below. 
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Soil Percolation Time, 24 Hum. 100 Yc<u Sluilu Event 

Retention Volume 
(f t 3 ) 

Allowable Time 
(hours) 

Minimum Required 
Pump Rate 

(gpm) 

Minimum Required 
Pump Rate 

(cfs) 
32,866 48 85.4 0.19 

B. Runoff Rates for 2 and 100 Year Storms 

Each step of the calculations necessary for the Rational Method - Composite Runoff 
Coefficients, Time of Concentration and Rainfall Intensities, and Runoff Rates - have been 
incorporated into spreadsheets and attached to the Appendix of this report. These results 
were utilized to develop storm water runoff quantities at specific locations in the project site. 
Conveyance values for these points were compared to these results. The drainage plan 
drawings for the proposed conditions attached to this report show the locations isolated and 
analyzed for flow quantities. 

Tabulated Runoff Rates at Specific Design Points for the 100-Year Storm Event 

Design Point No. Developed Runoff Allowable Runoff 
(ft3/sec) (ft3/sec) 

I 7.2 7.2 (street capacity) 
2 1.8 4.0 (Historic) 
3 <3.4 3.4 (Historic) 

C. Overall Compliance 

In conclusion, the retention volume designed on the project drawings has sufficient volume 
to retain total runoff for the 24 hour, 100 year storm event. Additionally, the 100-year storm 
water flow quantities conveyed by the curb, gutter and inlets are within allowable values. 

5 
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APPENDIX 



TIME OF CONCENTRATION and RAINFALL INTENSITIES 
For: Dakota West 
Bas in H1 

Descrip. 
of Flow 

Basin HI 

L 

Length 

ft. 

Overland Flow* 290.80 
Shallow Concentrated Flow** 669.00 

C h a n n e l F l o w * * * 4 2 7 . 5 0 

S 
Slope 

1.62% 
0.56% 
1.15% 

N orw * 

coef. 

0.120 
0.120 

0 . 0 2 5 

Vel. 

fps 

0.75 
2 . 5 0 

•loo 
Vel. 

fps 

0.75 
3 . 7 3 

Tt2 Tt100 Tc2 TdOO 
Travel Travel Time of 
Time Timo Concentration 
min. min, min. min. 

Pg E-2 SWUM 

44.7B 
14.B7 
2 . 8 5 

26.43 [ 
14.87 
1.91 

62.5 43.2 

2 'ion 
Intensity 

Grd. Jctn. 
Curves 

0.33 ] [ 1.69 

* N n Mannings n for Open Channel Flow calculations, N -- Overland Flow Resistance Factor 
taken from Table " E - l " page E-S of the SWMM. 

*« Figure "E-3", Pg, E-9, Storm Water Management Manual was used for shallow flows. 
*** Mannings Equa. was used to determine gutter and natural swale v e l o c i t i e s . 

Mannings n=0. .16 was used for curb and gutter, and n-0.050 was used for natural swales. 
For natural swales a flow of .25 cfs/AC was assumed for a 2 Year Storm and 
a flow of 1.25 cfs/AC was assumed for 100 Year Storm 

RATIONAL CALCULATION OF DESIGN FLOWS 
C Cf 1* A Q 

Basin "H1" 

Composite 
Coefficient 

n/a 

Antecedent 
Precip. F a c . 

n/a 

Rainfall 
Intensity 

in/hr 

Bas in 
Area 
acres 

Volume 

cfs 

2-year 0.18 1.00 0.33 8.29 0.49 c<<<<<<<<<<<<<<<<<<< 
100-year 0.24 1.00 1.69 8.29 3.37 <<<<<<<<<<<<<<<<<<<< 

*The rainfall intensity is based on the formula presented on Table A-3 of the SWMM 

9:17 AM, 2/21/2003, BasinHist.xls 



TIME O F C O N C E N T R A T I O N and R A I N F A L L INTENSITIES 
For: Dakota West 

Basin H2 
Descrip. 
of Flow 

Basin H2 

L 

Length 

ft. 

S 
Slope 

Historic overland* 300 0.85% 
Shallow Concentrated Flow** 161 0.74% 
Shallow Concentrated Flow** 373 0.79% 

N o r w * 

coef. 

0.030 
0.255 
0.255 

v 2 

Vel. 

fps 

0.92 
0.92 

V 100 

Vel. 

fps 

0.92 
0.92 

Tt2 Tt100 
Travel Travel 

Time Time 
min. min. 

Pg E-2 SWMM 

19.60 11.57 
2.92 2.92 
6.76 6.76 

Tc2 TdOO 
Time of 

Concentration 

min. min. 

29.3 21.2 

2 ' ico 
Intensity 

Grd. Jctn. 
Curves 

0.55 ] [ 2.C2 

* N = Mannings n f o r Open Channel Flow c a l c u l a t i o n s , N - Overland Flow R e s i s t a n c e F a c t o r 
taken from Table " E - l " page E-5 of the SWMM. 

** Fi g u r e "E-3", Pg. E-9, Storm Water Management Manual was used f o r sha l l o w flows. 
*** Mannings Equa. was used to determine g u t t e r and n a t u r a l swale v e l o c i t i e s . 

Mannings n=0.016 was used f o r curb and g u t t e r , and n=0.050 was used f o r n a t u r a l swales. 
For n a t u r a l swales a flow of .25 cfs/AC was assumed f o r a 2 Year Storm and 
a flow of 1.25 cfs/AC was assumed f o r 100 Year Storm 

RATIONAL CALCULATION OF DESIGN FLOWS 

Basin "H2" 
2-year 
100-year 

C 
Composite 
Coefficient 

n/a 

0.18 
0.24 

Cf 
Antecedent 
Precip. Fac. 

n/a 

1.00 
1.00 

I* 
Rainfall 
Intensity 

in/hr 

0.55 
2.62 

A 
Basin 
Area 
acres 

6.36 
6.36 

Q 

Volume 

cfs 

0.63 
4.00 

*The rainfall intensity is based on the formula presented on Table A-3 of the SWMM 

9:18 AM, 2/21/2003, BasinHist.xls 



TIME OF CONCENTRATION and RAINFALL INTENSITIES 
For: Dakota West 
Basin OS1 

Basin 0S1 

L S N or N * v 2 Tt2 Tt100 Tc2 TdOO '2 'ico 
D e s c r i p . Length Slope Vel. Vel. Travel Travel Time of Intensity 
of Flow Time Time Concentration Grd. Jctn. 

ft. % coef. fps fps min. min. min. min. Curves 
Pg E-2 SWMM 

Historic overland* 300 0.74% 0.030 20.72 12.23 23.6 15.1 0.63 | | 3.C9 | 
Shallow Concentrated Flow** 161 0.74% 0.255 0.92 0.92 2.92 2.92 

* N M Mannings n f o r Open Channel Flow c a l c u l a t i o n s , N - Overland Flow R e s i s t a n c e F a c t o r 
taken from Table " E l " page E-5 of the SWMM. 

** Fi g u r e "E-3", pg. E-9, Storm Water Management Manual was used f o r shallow flows. 
*** Mannings Equa. was used to determine g u t t e r and n a t u r a l swale v e l o c i t i e s . 

Mannings n 0.016 was used f o r curb and g u t t e r , and n=0.050 was used f o r n a t u r a l swales. 
For n a t u r a l swales a flow of .25 cfs/AC was assumed f o r a 2 Year Storm and 
a flow of 1.25 cfs/AC was assumed f o r 100 Year Storm 

RATIONAL CALCULATION OF DESIGN FLOWS 

Basin "OS1" 
2-yt!ar 
100-year 

C 
Composite 
Coefficient 

n/a 

o.ie 
0.24 

Cf 
Antecedent 
Precip. Fac . 

n/a 

1.00 
1.00 

I* 
Rainfall 
Intensity 

in/hr 

0.63 
3.09 

A 
Basin 
Area 
acres 

3.69 
3.69 

Q 
Volume 

c f s 

0.42 
2.74 

*The rainfall intensity is based on the formula presented on Table A-3 of the SWMM 

9:18 AM, 2/21/2003, BasinHist.xls 



TIME OF CONCENTRATION and RAINFALL INTENSITIES 
For: Dakota West 
BASIN D1 

L S N* 
Descrip. Length Slope Mannings 
of Flow 

ft. V. coef. 

Overland* 300 0.74% 0.120 
Shallow Concentrated Flow** 159 0.74% 0.255 
Curb and Gutter Flow IS .(J() 2 .00% 0.016 
(from SDSK calculator - d= 2" for 2-Yr. & d=5" for 100-Yr.) 

Curb and Gutter Flow 318.60 0. 50% 0.016 
(rrom SDSK calculator - d= •2" for 2-Yr. & d=5" for 100-Yr.) 

Curb and Gutter Flow 593.10 0.50% 0.016 
(from SDSK calculator - d= ••2" for 2-Yr. & d=5" for 100-Yr.) 

Vel. 

fps 

0.92 
2 .68 

1.34 

1.34 

2-Year 100-v'ear 

Vioo T t 2 T c a T c 1 0 0 1 i 
Vel. Travel Travel Time of Intensity Intensity 

Time Time Concentration Grd. Jc ln . G r d . . ctn. 
fps min. min. min. min. Curves Curves 

62.81 37.07 77.5 46.6 | 0.28 | 1 ne t 
0.92 2.88 2.88 
4 .78 0.47 0.26 

2.39 3.96 2 .22 

2.39 7.38 4.14 

* T 0 based on SCS formula pg. E-2 Storm Water Management Manual 
* * Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows. 
* * * Mannings Equation was used to determine gutter and concrete pan flow velocities 

an N value of 0.016 was used for conrete gutters and pans 

R U N O F F R A T E S (Q) 
F o r : Unaweep Heights 
USING RATIONAL METHOD Q=CxCfxIxA 

B A S I N D I Q 
Volume 

C C f 
Composite Antecedent 

C o e f f i c i e n t P r e c i p . Fac. 

I * 
R a i n f a l l 

A 
Basin 

I n t e n s i t y Area 
c f s n/a n/a in/hr acres 

2-Yr 0. 96 0 .30 1 0.28 11. 55 
100-Yr 7.23 0 .39 1 1.61 11.55 

9:53 AM, 2/21/2003, Devel-Basinsjds Basn DI 



TIME OF CONCENTRATION and RAINFALL INTENSITIES 
For: Dakota West 
BASIN D2 

2-Year tOO-Year 

L S N* v2 
T t 2 T t 1 0 0 T c 2 T c 1 0 0 i i 

Descr ip . Length Slope Mannings Vel. Vel. Travel Travel Time of Intensity Intensity 
of Flow Time Time Concentration Grd. Jctn. Grd. Jctn. 

ft. % coef. fps fps min. min. min. min. Curves Curves 

Overland* 300 0.74% 0.120 62.81 37.07 69.9 42.3 0.30 | 1.7; | 
Shallow Concentrated F low** 161.1 0.74% 0.255 0.92 0.92 2.92 2.92 
Curb and Gutter Flow 75 . 00 2 . 00% 0.016 2.68 4 .78 0.47 0.26 

(from SDSK calculator - d =2" for 2-Yr. & d= 5" for 100-Yr.) 
Curb and Gutter Flow 295.40 0.50% 0 .016 1.34 2.39 3.67 2.06 

(from SDSK calculator - d =2" for 2-Yr. & d= 5" for 100-Yr.) 

* T D based on SCS formula pg. E-2 Storm Water Management Manual 
* * Figure " E - 3 " , Pg. E-9 , Storm Water Management Manual was used for shallow flows. 
* * * Mannings Equation was used to determine gutter and concrete pan flow velocities 

an N value of 0.016 was used for conrete gutters and pans 

RUNOFF RATES (Q) 
For: Dakota West 
USING RATIONAL METHOD Q=CxCfxIxA 

BASIN D2 Q 

Volume 

c f s 

C Cf 
Composite Antecedent 

C o e f f i c i e n t P r e c i p . Fac. 
n/a n/a 

I * A 
R a i n f a l l Basin 
I n t e n s i t y Area 

in/hx a c r e s 

2-Yr 0 24 0 26 1 0.30 < 12 
100-Yr 1 77 0 33 1 1,72 12 

9:53 AM, 2/21/2003, Devel-Basins.xls B a s h D2 
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STORMWATER RETENTION (Within Grand V a l l e y only) 
For: Dakota West 
Date: 1/6/2003 
Job. No.0543-001 

T o t a l Retention (without overflow) 

V ~ P10024hr X A X Ciood 

Pioo24hr= 2.01 (see Table A-2, Pg A-4, SWM 

Area= 11.55 Ac. = 503118.00 Ft 2 

C 1 0 0 d = 0.39 Csee Table B-1, Pg B-3, 5WM 

VCFT3) = Pioo;4hr Cinches) x AREA CFT2) x C 1 0 0 d 

12 
= 3 2 8 6 6 . 1 8 Ft 3 

10:27 AM, 1/8/2003 Retention.xls 



COMPOSITE RUNOFF COEFICIENTS 
For: DAKOTA WEST 
USING 
GRAND JUNCTION RECOMMENDED RUNOFF COEFICIENTS 

Description 
Surface Area 

Hydro. 
Soils 
Group 

Slope 2-6% 
Runoff 

Coeff. 1s 
Sel. 

Coeff. 

B A S I N 

OS 
Devel. 
Unit 
Area 

BASIN 
DI 

Devel. 
Wt'd Unit 
Value Area 

B A S I N 

D2 

Devel. 
Wt'd Unit Wt'd 
Value Area Value 

Pavement and Roofs B 
B 

0.94 
0.96 

a. 94 2-Yr. 
0.96 100-Yr. 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

Residential Areas 
1/4 acre per unit 

B 
B 

0.29 to 0.37 
0.38 to 0.46 

0.33 2-Yr. 
0.42 100-Yr. 

0.00 0.00 
0.00 O.OO 

9.39 3.10 
9.39 3.94 

1.S8 0.52 
1.58 0.66 

Bare Ground 0.14 to 0.37 
0.20 to 0.2B 

0.18 2-Yr. 
0.24 100-Yr. 

3.69 0.66 
3.69 0.89 

2.16 0.39 
2.16 0,52 

1.54 0.28 
1.54 0.37 

Total Basin Areai 
COMPOSITE "C" VALUE (2-year) 
COMPOSITE "C" VALUE (100-yBar] 

3.69 11.55 3.12 
0.1B 0.30 0.26 
0.24 0.39 0.33 

9:51 AM, 2/21/2003, Composite-C.xis 
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vo 
4^ 

CO 
I 

LAND USE OR 
SURFACE 

CHARACTERISTICS 

U N D E V E L O P E D A R E A S 
B . i r e g r o u n d 

C u l l i v a t e d / A g r i c i i l l u r a l 

P a s t u r e 

M e a d o w 

F o r e s t 

O .2'V 

R E S I D E N T I A L A R E A S 
1 8 a c r e p e r u n i t 

1/4 a c r e p e r u n i t 

1/3 a c r e p e r u n i t 

- 1/2 a c r e p e r u n i t 

1 a c r e p e r u n i t 

M I S C . S U R F A C E S 
P a v e m e n t a n d r o o f s 

T r a f f i c a r e a s ( s o i l a n d g r a v e l ) 

G r e e n l a n d s c a p i n g ( l a w n s , p a t k s ) 

N o n - g r e e n a n d g r a v e l l a n d s c a p i n g 

C e m e t e r i e s , p l a y g r o u n d s 

SCS H Y D R O L O G I C SOIL GROUP [SEE APPENDIX " C " FOR DESCRIPTIONS, 

0-2% 

1 0 - . 2 0 
. . J 4 _ _ 2 4 _ 

OK - I K 
. _ H j _ . 2 4 _ 

, 1 2 - . 2 2 

. 1 0 - = 2 0 

M r - i t ; 
. 0 5 - . 1 5 
0 8 - 1 8 

. 4 0 - . 5 0 
. . 4 _ _ _ _ 8 _ 

. 2 7 - . 3 7 

. 2 2 - 32 
,3.1-AX 

1 6 - . 2 6 

j _ _ V 3 J _ 

. 1 4 - . 2 4 

. 2 2 - . 3 2 

. 9 3 

. 9 5 

5 5 - , 6 5 

. 1 0 - . 2 0 

.____lt 
. 3 0 - . 4 0 

_ . 3 4 _ _ 4 _ 4 _ 

. 2 0 - . 3 0 
. , 2 4 - . 3 4 

2-6% 

. 1 6 - . 2 6 

. 2 2 - . 3 2 

. 1 3 
J . 8 

. 2 0 

. 2 5 

. 1 6 

. 2 2 

OH 
11 

. 2 3 

i l l . 
. 3 0 
_3_5_ 

. 2 6 

A2-
18 

.21 

. 4 3 - . 5 3 

. 3 1 - . 4 1 

. 2 6 - 3 6 
, _ _ - _ _ 4 S _ 

. 2 0 - . 3 0 
J 9 _ - _ 3 9 _ 

. 1 9 - . 2 9 

. 2 6 - . 3 6 

. 9 4 

. 9 6 

. 6 0 - . 7 0 

. 7 0 - . 7 5 

. 1 6 - . 2 6 
i _ _ ; ? 2 _ _ 3 2 _ 

. 3 6 - . 4 6 
_ . 4 2 _ _ 5 2 _ 

. 2 6 - . 3 6 

. 3 2 - . 4 2 

6%+ 

. 2 5 - . 3 5 
. . 3 0 _ _ 4 _ 0 

. 1 6 - . 2 6 

. 3 0 - . 4 0 
. - 3 7 _ _ 4 7 _ 

. 2 5 - . 3 5 
J 0 - i 4 0 _ i 

.11 - . 2 1 

. 1 4 - . 2 4 

. 4 6 - . 5 6 
. . 5 5 _ _ 6 5 _ 

, 3 4 - 4 4 
. . 4 2 _ - _ 5 2 _ 

. 2 9 - . 3 9 
..3JL-J.48 
. 2 4 - . 3 4 
. . 3 2 _ _ 4 _ 2 _ 

. 2 2 - . 3 2 

. 2 9 - . 3 9 

. 9 5 

. 9 7 

. 6 4 - . 7 4 
.74 - . 7 9 

- - " - - p — - - - - - - -
. 2 5 - . 3 5 
3 0 - A Q ^ 

. 4 5 - . 5 5 

3 5 - . 4 5 
. 4 0 - . 5 0 

B 

0-2% 

£ .14 -22 : 
^ O - J Z J j 

.11 - 1 9 
Ji._2_4_ 

J 8 - . - 6 

; 1 4 - . 2 2 

J2-Z-2L 
0 8 - 1 6 
. 1 0 - 1 8 

. 4 2 ¬
: 5 0 . 

131 
. 2 5 ¬
. 3 3 ; 

. 1 9 ¬

.2*: 
. 1 7 ¬
. 2 4 -

. 5 0 
; 5 8 _ _ 

.33 
A}_ 
.27 
M. 
2 5 
.32 

. 9 3 

. 9 5 

, 6 0 - . 6 8 
. 6 8 ^ / 7 6 _ 

. 1 4 - . 2 2 

f-2!l-3*L 
. 4 5 - . 5 5 

. 3 5 • . 4 5 

. 4 0 - . 5 0 

2-6% 

. 2 2 - J O 
. . 2 8 _ - _ 3 6 _ 

. 1 5 - . 2 3 
. . 2 l - ^ 2 9 _ 

. 2 8 - . 3 6 
, . 3 _ _ - _ 4 j _ 

. 2 2 - . 3 0 

. 2 8 - J 6 _ 

. 1 1 - . 1 9 
, 1 4 - . 2 2 

. 3 0 - . 3 8 

-•22-Al 
. 2 1 - . 2 9 

_ . 2 8 _ _3_6_ 

. 3 7 - . 4 5 

\.-42l«3L 
. 3 0 - . 3 8 

. • 3 7 _ _ 4 5 _ 

. 1 4 - . 2 2 

. 1 8 - . 2 6 

. 4 5 - . 5 3 
_ _ _ _ _ 6 2 _ 

. 3 4 - . 4 2 
_ . 4 2 O _ 0 _ 

. 2 9 - . 3 7 
_ . 3 8 _ _ 4 J _ 

. 2 3 - . 3 1 
_ . 3 2 _ _ 4 0 _ 

.21 - . 2 9 

. 2 8 - . 3 6 

. 9 4 

. 9 6 

. 6 4 - . 7 2 

-•22-JJL 
.22 - . 3 0 

_ . 2 8 - J 6 _ 

. 4 2 - . 5 0 
_AS-J6_ 

. 3 2 - . 4 0 

. 3 8 - . 4 6 

6%+ 

. 5 0 - . 5 8 
, _ 3 9 ; £ 

. 3 8 - . 4 6 
AJ_JJ_ 
. 3 3 - . 4 1 
. . 4 2 _ _ 5 0 _ 

. 2 8 - . 3 6 
.. 3 6 _ _ 4 _ 4 _ 

. 2 6 - . 3 4 

. 3 4 - . 4 2 

. 9 5 

. 9 7 

. 6 7 - . 7 5 
J5-_SJ_ 

. 3 0 - . 3 8 
, J 7 - . 4 5 

r 
. 5 0 - . 5 8 

_ . J 7 _ _ 6 5 _ 
. 4 0 - . 4 8 
4 7 - . 5 5 

N O T E S : 1. 
2 . 

0-2% 

. 2 0 - . , 2 8 
_ _ I 6 _ _ 3 _ 4 _ 

. 1 4 - 2 2 
_.2Q-OS_ 

, 2 4 - . 3 2 
^ 0 - J J _ 8 _ 

. 2 0 - . 2 8 
. • 2 6 j > 3 _ 4 _ 

. 1 0 - . 1 8 
, 1 2 - . 2 0 

. 4 5 - . 5 3 

32 - . 4 0 
_ . 4 U _ 4 9 _ 

. 2 8 - . 3 6 " 

-•2$zAt 
. 2 2 - T . 3 0 

. 2 0 - 2 8 

. 2 8 - . 3 6 

. 9 3 

. 9 5 

. 6 4 - . 7 2 
._5___P_, 
. 2 0 - r 2 S 

-2§-j?JL 
. 4 0 - . 4 8 

_ _ 4 S _ _ . _ 4 _ . 

. 2 0 . . n 

. 3 6 - , 4 4 

2-6% 

. 2 8 - . 3 6 

. 3 5 - _ 4 3 _ 

. 1 9 - . 2 7 
. . 2 J _ _ 3 _ 3 _ 

. 3 4 - . 4 2 
A2-J0_ 

. 2 8 - . 3 6 
. . 3 5 _ . 4 3 _ 

. 1 3 - . 2 1 

. 1 6 - . 2 4 

. 4 8 - . 5 6 
_ , 5 7 _ _ _ _ 

. 3 6 - . 4 4 
_ . 4 5 - _ _ J _ 

. 3 2 - . 4 0 
_Al-A?_ 
. 2 7 - . 3 5 

_ . 3 5 _ _ i 3 _ 

. 2 5 - . 3 3 

. 3 2 - . 4 0 

. 9 4 

. 9 6 

. 6 7 - . 7 5 
_ . 7 5 ^ _ 8 3 _ 

. 2 8 - 36 
_ . 3 5 _ _ 4 _ 3 _ 

. 4 8 - . 5 6 
_ . 5 5 - _ 6 3 _ 

. 3 8 - . 4 4 

. 4 5 - . 5 3 

6%+ 

. 3 6 - . 4 4 
i 4 0 _ - _ . 4 8 i 

. 2 6 - . 3 4 
_ 3 _ 4 _ _ _ 2 

. 4 4 - . 5 2 

• L52.-_.60. 

. 3 6 - . 4 4 

_ 4 4 _ _ _ 2 

. 1 6 - . 2 4 

. 2 0 - . 2 B 

. 5 3 - . 6 1 
. J S 4 - . 7 2 

. 4 1 - . 4 9 
_ 5 _ 2 _ - . 6 0 

. 3 7 - . 4 5 
_ 4 8 _ - _ . 5 6 

. 3 2 - . 4 0 

.A2.-A°. 
. 3 1 - . 3 9 
. 4 0 - . 4 8 

. 9 5 

. 9 7 

. 6 9 - . 7 7 
i . 7 7 - . 8 5 
r 

. 3 6 - . 4 4 
._42_-_.52 

. 5 6 - . 6 4 
^ 6 4 - . 7 2 

. 4 6 - . 5 4 

. 5 4 - . 6 2 

D 

24-32 
. 3 0 - _ 3 8 _ 

, 1 8 - . 2 6 
J I 4 _ _ 3 2 _ 

. 3 0 - , 3 8 
_ . 3 7 _ _ 4 5 _ 

. 2 4 - . 3 2 

'iH.' .20 
, 1 5 - . 2 1 

. 3 0 - . 3 8 

. 4 0 - . 4 8 

. 2 3 - . 3 1 

. 2 9 • . 3 7 

. 4 0 - . 4 8 

. 5 0 - . 5 8 

. 3 0 - . 3 8 

. 4 0 • . 4 8 

. 4 8 - . 5 6 
_ . 5 G _ _ 6 _ 4 _ 

•35:- 4 3 
^ 3 _ _ 5 _ I _ 

. 3 1 - . 3 9 

• 2 C - . 3 4 
. . 3 4 _ _ 4 _ 2 _ 

2 4 - . 3 2 
..31 - 3 9 

. 9 3 

. 9 5 

. 7 2 - . 8 0 
_ " J 9 _ _ 8 7 _ 

i34>'&2 
v 3 0 _ _ 3 8 _ 

.44 - . 5 2 
, 5 0 - . 3 8 

. 1 6 - . 2 4 

. 2 0 - . 2 8 

5 1 - . 5 9 
J 0 - _ S 8 _ 

. 3 9 - . 4 7 

.•*2-JX. 
. 3 5 - . 4 3 
A}-JX 
. 3 0 - . 3 8 
. . 3 8 j _ 4 _ 6 _ 

. 2 9 - . 3 7 

. 3 5 - . 4 3 

. 9 4 

. 9 6 

. 7 5 - . 8 3 
_ 8 2 j J _ _ 

. 3 0 - . 3 8 
^A0-A»_ 

. 5 0 - . 5 8 
6 0 - . 6 8 

. 3 4 . , 4 2 J . 4 0 - . 4 8 

. 4 0 - , 4 8 I . 5 0 - . 5 8 

. 4 0 - . 4 8 
_ M - _ . 5 S _ 

. 3 1 - . 3 9 

- l L l i 2 . 
. 5 0 - . 5 8 

i 6 2 _ - _ . 7 0 _ 

. 4 0 - . 4 8 

. 2 0 - . 2 8 

. 2 5 - . 3 3 

. 5 7 - . 6 5 

.A9.-_.77_ 

. 4 5 - . 5 3 
_ 5 7 _ . 6 5 _ 

. 4 2 - . 5 0 
_ 5 3 _ _ . 6 _ _ 

J 7 - . 4 5 
M 8 _ _ . 5 6 _ 

. 3 5 - . 4 3 

. 4 6 - . 5 4 

. 9 5 

. 9 7 

. 7 7 - . 8 5 
_8.4_-_.92_ 

. 4 0 - . 4 8 
_ 5 0 _ . 5 _ 

. 6 0 - . 6 8 
_ 7 0 _ _ . 7 8 _ 

. 5 0 - . 5 8 

. 6 0 - . 6 8 
V a l u e s a b o v e a n d b e l o w p e r t a i n t o t h e 2 - y e a r a n d 1 0 0 - y e a r s t o r m s , r e s p e c t i v e l y . 

s u m S ' t S t t F S ^ ° ' e r e a ' e r , h a n 1 " r e p e r a n d »*• - w - W - l areas, use values under M1SC 

RATIONAL METHOD RUNOFF COEFFICIENTS 
JMothficil from Table 4, UC-Davb, which appears lo be n modification of work done by Rawls) T A B L E "B-1" 
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_JLilJintfH^i(v_cJaY Icmiti. 0 (o 2 percent sli»lu;..s.X_Lllk -Th i s soil, 
locrlly called adolio, is one of Lho most, important, and extensive in 
the Grand Valley. I t covers nearly oua-fifth of the Grand Junction 
Area. 'The areas occur on I lie broad Hood plains and very gently 
slo[ iug coalescing alluvial fans along streams. M a n ; largo areas aru 
nor Ji of the Colorado Itiver. 

M ho soil is derived from deep diluvial deposits (.hub came mainly 
fron Mancos sliale but in a few places from lino-grained sandstone 
niatei'ialB. The deposits ordinarily range from 4 to 40 foct deep but 
in places exceed 40 foot. The deposits liavo been built up from Lb in 
sediments brought in by tlie streams that have formed Lhe coalescing 
alluvial fans or have been dropped by lho broad washes that have no 
driiruage channel. 'The thickest, deposit, near Grand Junction, was 
built: up by Indian Wash. 
r i ' l hc color and texture of the soil prolilo vary from place Lo place. 
Tin 8- to 10-iueh surface soil normally consists of gray, light-gray, 
light olive-gray, or light brownish-gray silty clay loam. This layer 
grades into material of similar color and texture that extends to 
dcplis of U or 4 feet, Below this depth Lhe successive dcposilional 
layers show more variation. Although the dominant texture is silty 
olaj loam, the prolilo may have a loam, clay loam, fine sandy loam, 
or I I very lino sandy loam Lex tore. 

Where there are fairly uniform hods of Mancos shale and where 
Lhe soil is not inlhionood by inaLorials deposited by adjoining drainage 
courses, the prolilo varies only slightly within Lhe upper 3 or <1 feel. 
In Liens bordering drainage courses, however, the soil varies more iu 
Lexture and color from Lhe surface downward. 

One small area about 1 miles southeast of Loiua consists of light 
gni/'ish-hrown or pate-brown heavy silty clay loam that shows only 
slight variation in texture to depths of 4 to 0 feet. The underlying 
soil material is more variable. Below depths of (j Lo 10 feel Lho layers 
generally are somewhat thicker and have a higher percentage of 
course soil material. 

Also included with this soil are several small areas totaling about 
I? Hcuare miles that arc domiuanLly palo yellow. Those arc located 
2}{ ,o VA miles northeast of Frui la , 5 miles north of Frui la , 2% miles 
non-beast of I xima, 3 to 5 miles north of Loom, 1 }4 miles northwest of 
Loina, and '1 miles northwest of Mack. In these areas Lho 8- or 
U)-i tch surface soil is pale-yellow silty clay loam, and the subsoil is 
a relatively uniform pale-yollow silty clay foam to depths of <1 to 8 
feet The accumulated alluvial layers are diflicull to distinguish, 
but in a few places transitional to FrniLa soils there arc small areas 
hav.ng a pale-brown Lo light-yellowish brown color. These transi
tional areas are included with Billings silty clay loam because Ihoy 
hav-j n finer textured subsoil than is characteristic of Lho Kavola soils. 

Although moderately fine textured, this Hillings soil permits suc
cessful growth of deep-rooted crops such ns alfalfa and tree fruits. 
Its permeability is normally not so favorable as that of the Mesa, 
Fru. la , and Kavola soils. Its tilth and workability aro fair, but it 
puddles so quickly when wet and bakes so hard when dry that good 
Lill.L can be maintained only by proper irrigation aud special cultural 
practices. JlnnoH' is slow and jnlonial draini^e is very slow. 

IJko all other soils in the area, this one has alow organic, mallei 
..,»>« I I . . .1 1 i !•<• 
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Lration of salts derived from tho parent rock (Mancos shae). In 
places, however, it contains so much salt that gootl yields cannot be 
obtained. Some huge areas are so strongly saline they cannot bo 
used for crops. Generally, Lhis soil is without, visible lime, hut it is 
calcareous. In many places small white flecks or indistinct light-
colored streaks or seams indicate that lime, gypsum, or salts are 
present. 

Use and management.-—About 80 percent or this soil is cultivated. 
The chief irrigated crops arc alfalfa, corn, dry beans, sugar beefs, 
small grains, ami tomatoes and other truck crops. Where tl c soil it; 
located so as to avoid frost damage, tree fruits are grown. 

Most of the field crops are grown in the central and wesle-u parts 
of Lhe valley, or from Grand Junction westward. Tlie entire acreage 
in tree fruits approximately 3 si|tiare miles—lies bot.weer Grand ' 
Junction and Palisade. Because Lho climate is more favoriuilc near 
Palisade, the acreage iu orchard fruits is greater there. A few small 
orchards are located northeast of Grand Junction in the dim-lion of 
Clifton. The main fruit acreage is botwe.cn Clifton and Palisade. 
Peach orchards predominate, bill a considerable acreage is in pears, 
especially near Clifton. Yields depend on the age of the trees and 
other factors, including management, but the estimated potential 
yield is somewhat loss on this soil than on Mesa soils. _ This lUces into 
account the slower internal drainage of Lhis soil and its susceptibility 
to salinity if ovorirrigated. Yields of other crops vary according to 
the length of Lime the land has been irrigated, internal drainage or 
subdrainagc, salt con Lent oT Lho soil, management practices, and 
local climate. 

The uncultivated areas of Lhis soil are mostly inaceessib e places 
adjoining tho larger washes, which occur mainly iu tho western part 
of the area, aud those places that ca nnot he cropped profit ably be
cause Lhey have inadequate drainage and a harmful eoneent.-aLion of 
salts. Tho uncultivated land supports a sparse growth o.' grease-
wood, sallbush, shadscale, rabhitbrush, ryegrass, pepporgniss, and 
sallgrass. From 70 Lo AO acres ar e required Lo posture on J animal 
during a season. 

A number of places shown on the map by small marsh symbols are 
low. and sccpy. They could be ditched, but Lhoir acreage is 1 kely too 
small to justify lhe expense. Left as they are, their salt content, 
makes them worthless for any use except pasture. 

Sizeable acreages of Lhis soil apparently were ovorirrigated in Lho 
past. Irrigation water applied al, higher levels Lo the noi th seeps 
upward in this soil where it occurs in low areas toward I ic river. 
Wvou now, new saline areas are appearing, and existing M O O S arc 
gelling larger. The total acreage alFeclod by salts has remained 
more or less the same for lhe last two decades, but affected : reus will 
continue lo change in si/.e and shape because of seepage. 

Most fields aro diLched where necessary. Some uncultiva.ed areas 
require both leveling and ditching. I n places subdrainagc is in
adequate because irregularities in the underlying shale lend ,o create 
pockets ami prevent underground water from Mowing into the drainage 
ditches. Also, iu some areas where Lhe alluvial mantle is HO L O 40 feet 
thick, tho ditches are not always deep enough Lo drain the soi . Some 
areas arc soeuv because (.burn am m i dil.<-.hi«i r u m i i m r In . n > - • < « ! « n > i , i 
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brig i Led, permeable, medium textured, stratified soils on the upper 
pai l s of 1.1ns fan Lo Lho iiorl.lt. After buing leveled, uncultivated areas 
wou'il have Lo la: cropped for 'A years before their sail. content would 
be reduced enough Lo permit good yields. 

runners can increase Lhe organic-muller eonLeiiL of Lhis soil by 
applying manure liberally ami by growing alfalfa or clovers at. least 
part of the time. A combination held crop and livestock typo of 
fain ing favors improvement of tins soil. Many of tho small imper
fectly drained areas may be kept in pasture. Strawberry clover 
and sweotelnvor are well suited, and mixtures of pasture grasses 
grow well. 

HHIiiiKS silty clay loam, 2 lo 5 percent slopes (Bi>).—This soil 
covers a relatively small acreage in the Grand Yalhvy. The areas are 
widely scattered. KxcopL Tor its stronger slope, the soil is almost Lhe 
sani-i as Hillings silty clay loam, 0 Lo 2 percent, slopes. I n a few places, 
notably noi th of lamia, there ate areas having a palo-jrellow color 
rath ir than the gray Lypical of Lhe Billings soils. 

[lie and management. Only about 15 percent of this soil is culti
vate.!. Many of the areas lie along largo drainage ways or washes 
where they are dillieull to roach. lilvoii a larger number have such 
an uneven surface that considerable leveling would havo to be done 
befo v they could be cropped. The cost of leveling, together with tho 
expanse of controlling erosion and gullying, discourages farmers from 
usin^ (hem. 

Many of the uncultivated areas ha.vn moderate concentrations of 
salte, but they arc not particularly diflicult to reclaim because they 
bun:or natural ditches or washes which afford free dis()osal of irriga
tion water. Ijurlhoriuore, for tho most part, they have a porous 
substratum. 

A"mill, the same crops are grown on this soil as on Billings silty clay 
loam, 0 tit 2 percent slopes. The average yields are approximately 
Lhe name. 

HilliitKs sj|ly clay, ,0 lo 2 percent slopes (BA ) .—This soil, locally 
called heavy adobe, occurs well toward tho Colorado River. I t is on 
allu-'ial materials—<l to about, 40 feet thick—that largely came from 
Mai cos shale. Most of this soil lies east and southeast, of Grand 
Junction and along the railroad between Grand Junction and Fruita. 

Tlie 8- or 10-iuch surface soil consists of lighL brownish-gray, gray, 
or o ive-gray silty clay. The layer is similar to the surface layer of 
Billings silty clay loam soils but it is harder and, in many places, 
darter. The subsoil consists or similarly colored layers of silty clay 
loam, sill loam, and silty clay. In places Lhosoil is silty clay Lo depths 
exceeding '1 foot. 

Tlie en the prolilo is (inn when moist and has a massive structure. 
The subsoil has many small irregularly shaped light-gray specks or 
imliatinah mottles, Poorly defined light-colored streaks indicate tho 
presence of lime, gypsum, or salts. The surface soil and subsoil are 
calcareous, the lime being well disLributod. Tho line Lexturo of Lhe 
soil greatly retards penetration of roots, moisture, and air. 

Surface runo(l'_is Ycl'.Y_gij>w,..lf> shiw, where the slope is less than 1 
poriT.nl. Internal drainage, is very slow because llIe siihsoil is massive 
and very slowly norm cable. ICve.n with ample 71 rain age ditches, the 
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Tilth and workability are not good, because Lho soil has a lino 
texture and a low content, of organic matter. Moreover, some fields 
contain areas 20 Lo fit) feet across that have excessive amount* of salts. 
Slick spots also occur. Those salty areas and slick spots pro luce low 
or negligible yields of most crops and are extremely dilicult Lo 
eh minute. 

Use and mamujement. -About 75 percent of this soil is cultivated. 
Most of the rest is affected by salts. Small grains, bears, sugar 
beets, and alfalfa are tho chief crops. They yield less than oi Billings 
silty clay loam, 0 lo 2 percent slopes. 'Ordinarily, nowlj broken 
holds are cropped to oats or other small grains the first fevi seasons 
so that excess salts can he removed. Afterwards, if drainage is ade
quate, they may bo planted to pinto beans, sugar beets, C O L U , or al-
ralfa. The very slow permeability of Lhis soil makes it unsuitable 
Tor orchard crops. Also, i l is located mainly in areas w icre the 
frost hazard is great. Probably the greater part of the irrigable 
acreage is used for sugar beets. Small grains, alfalfa, and pinto beans 
usually follow in Lhe order named. 

Hillings silty clay, 2 to 5 percent slopes (lln)-—This soil U similar 
Lo Hillings silty clay, {) to 2 percent slopes, i t differs mainly h having 
greater slopes and a slightly finer textured and darker gray surface 
soil. In places, hohnv dopLhs of J! or 4 reel, the silty clay or clay 
material is light, olive gray. 

Tho tilth and workability are poor. Surface ruuolT is medium, and 
internal drainage is very slow. The soil is better suited to iirigation 
than most of the larger nearly level areas of Billings silly chirr, 0 Lo 2 
percent slopes, many of which are affooted by salts. Approximately 
12 acres of this soil is in peach orchards. All the rest is normally used 
for cultivated crops, principally corn, pinto beans, and alfalfa. This 
soil is suited lo about tho same crops as Billings silty clay, 0 -n 2 per
cent slopes, hut it generally produces better yields. 

Hillings silty clay, moderately deep over Green Itiver soil nalerial, 
0 to 2 percent slopes (Bii),—This soil occurs on tho outer margin of 
coalescing alluvial fans whore 1 to <i% feet of line-texlured deposits 
derived from shah; overlies Green Iliver soil materials. 

.ICxecpL for a few strips only a few rods wide that, adjoin low-lying 
areas of Green River soils, this soil has not been altered jy high 
overflows from the Colorado Iliver. I t is not likely that Lhe main 
>art of the soil wiU be covered by lloodwitlers from tho Colorado 
liver, as it lies well above the level of normal overllow. 

Use and nuiimtjevitml.—About, 8(5 percent of this soil is cultivated. 
The principal crops are alfalfa, corn, sugar beets, and pint.*, beans. 
A few poach orchards are on Lhis soil near Clifton. Because the 
underlying strata are coarser, crops produce better on this soil than 
on most areas of the other Billings silty clay soils. DrahiLgo and 
saline conditions have Lo be corrected before lhe soil will iroduco 
well. 

Uncultivated acreages of this soil northwest of Grand Junesion aro 
sal mo, imperfectly drained, or both. Their tilth and workability 
are poor because Lhey have a line texture and a low content of organic 
matter. 

iiiiii!) 14 5fi— ( 
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Exhibit A - l , continued: Hydrologic soil groups for United States soils 

BELMONT B 
3 E L M C S E S 
B E L P B E C 
6 E L S A C 8 
B E L T E D D 
B E L T O H C 
SEL TH AM 1 B 
B E L T S V J L L E C 
BELUGA D 
B E L U G A . O O i I M f i D . C 

S L O P I N G 
B E L V D I R C 
S E L : A R C 
B E M I O J l * 
BEN L D U O M D B 
B E N C H L E T C 
B E N C L A R E C 
BCMCO a 
BENDER B 
BEND I P E C 
SENEVOLA C 
S E N E W A H D 
B E N F 1 E L D C 
B E N G A L C 
BENCE 5 
BENKA N B 
B E N I N P 
B E N I T O 0 
B E N J A M I N B 
B E N K L J H C 
B t N M A H C 
B E N H D A L E B 
B E N N I N G T O N C 
B E N S I D G E a 
S E H S L E T B 
BENSON 0 
B E N T E E N C 

B E N « T e 
BENZ 0 
BEOR D 
B E 0 5 K A B 
8 E D T 1 A B 
B E O V A V E « 
B E 3 U 1 N N 9 
B E B C U f B B 
B C R B A B 
SEREA C 
B E R E N I C E T O N 9 
SESCMDUJ C 
B 6 S G L A H D D 
9 E B G 0 U I S T B 
BESCSTPOM B 
s e a c S Y I K 0 
B E H I N D B 
B S S I T B 
BEBKS C 
B E R K S H I R E B 
B E O L A K E » 
B E OL I H C 
B S B M E S A C 
B C S M U S t A M B 
S I SNA I , z 
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SCOPE 

This report presents the results of a Geotechnical Investigation for the 

proposed Dakota West Subdivision, Phases 1, 2 and 3 to be located north and 

west of D Vz Road and 31 Road, in Grand Junction, Colorado. Our investigation 

was conducted to explore subsurface conditions, provide pavement 

recommendations and provide foundation recommendations for the proposed 

residences. The report includes descriptions of subsoil and groundwater 

conditions found in thirteen exploratory test pits, recommended pavement 

sections, recommended foundation systems and allowable design soil pressures, 

and design and construction criteria for details influenced by the subsurface 

conditions. This investigation was performed in general conformance with our 

Proposal No. 03-011 dated January 14, 2003. 

The report was prepared from data developed during our field exploration, 

laboratory testing, engineering analysis and experience with similar conditions. A 

brief summary of our conclusions and recommendations follows. Detailed criteria 

are presented within the report. 

Dakota West Subdivision, Phases 1, 2 and 3 
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SUMMARY OF CONCLUSIONS 

1. Subsoils found in the thirteen exploratory test pits consisted of silty, 
sandy clay to the maximum depths explored of 5 to 10 feet below 
the ground surface. Groundwater was not encountered to the 
maximum depth explored the day of observation or when checked 
one day later. 

2. We believe shallow footing foundations can perform satisfactorily for 
the proposed residences. A discussion, including detailed design 
and construction criteria are included in the text of the report. 

3. We believe slab-on-grade construction supported by the soils 
encountered has low potential for movement. We recommend 
structurally supported floors in all finished living areas. Non
structural, slab-on-grade construction should be limited to flatwork 
and garage areas. 

4. An asphalt thickness of 5.25 inches or 3,0 inches asphalt over 7.25 
inches base course supported by stabilized / well compacted 
subgrade soils are recommended for interior residential streets, 
ESAL = 54,750. Additional pavement section alternatives and 
design and construction criteria are presented in the text of the 
report. 

5. Surface drainage should be designed for rapid runoff of surface 
water away from the proposed residences and pavements. 

SITE CONDITIONS 

The subject site was located north and west of D Vi Road and 31 Road in 

Grand Junction, Colorado. A vicinity map is included as Fig. 1. The subject site 

was a basically flat and nearly level, grass covered pasture. We noted areas 

Dakota West Subdivision. Phases *. 2 and 3 
North and West of D V: Road and 31 Road 
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where the vegetation was stripped. The ground surface sloped down towards the 

south at 1 percent or less (estimated with hand held Brunton and pacing). An 

abandoned / remnant, north south oriented irrigation ditch was noted in the east 

central portion of the site. Single family residences and a vacant parcel were 

north. Single family residences, fenced pasture and outbuildings were east. 

Single family residences were west beyond a vacant parcel. Single family 

residences were south beyond D Vz Road. The vicinity sloped down toward the 

south, towards the Colorado River at slopes of approximately 1 percent (USGS 

Clifton, Colorado topographical quadrangle, 1962, photorevised 1973). 

PROPOSED CONSTRUCTION 

We understand the subject site is proposed for development and 

construction of approximately 45 lots for single family residential construction. 

Residences will be wood framed, single story structures with no below grade 

construction. Shallow footing type foundations are desired. There will be no site 

grading changes. There will be about 2,200 lineal feet of paving for interior streets. 

There will be a turn lane and deceleration lane addition to D 14 Road. There will 

be no storm water retention/detention area soil testing required. We anticipate 

foundation loads may range from 1,000 to 2,000 pounds per lineal foot of 

foundation wall. If proposed construction is different than what is described above, 

Dakota West Subdivision, Phases 1, 2 and 3 
North and West of • V* Road and 31 Road 
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we should be notified so that we can re-evaluate the recommendations presented 

in this report in light of the differences. 

SUBSURFACE CONDITIONS 

Subsurface conditions at the site were investigated by observing and 

sampling thirteen (13) exploratory test pits. Locations of test pits are shown on 

Fig. 2. Replacement of test pit excavations as a well compacted fill should be 

confirmed at the time of construction. Graphic logs of the soils found in the 

exploratory test pits and field penetration resistance tests are presented on Figs. 3 

through 7. Subsurface conditions encountered in the exploratory test pits 

consisted of silty, sandy clay to the maximum depths explored of 5 to 10 feet 

below the ground surface. 

The silty, sandy clay was very soft to very stiff, dry to very moist, brown and 

tan with sulfates noted and a scattered porous fabric noted in the upper 3 feet. 

Clay samples tested had moisture contents of 5.0 percent to 22.4 percent and dry 

densities of 87 pcf to 103 pcf. Six samples were tested for Atterberg limits. These 

samples ranged from exhibiting liquid limits of 22 to 33, plasticity indices of 2 to 15 

and 65 to 92 percent passing the No. 200 sieve (silt and clay sized particles). 

Seven clay samples were tested for one-dimensional swell / consolidation 

Dakota West Subdivision, Phases 1. 2 and 3 
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characteristics. These samples ranged from compressing 0.5 percent to swelling 

1.1 percent when wetted under a confining pressure of 500 or 1,000 psf. 

Groundwater was not encountered to the maximum depths explored or when 

checked one day later. Results of laboratory testing are included in Figs. 8 

through 12 and summarized on Table I. 

SITE DEVELOPMENT 

We understand there will be no site grading changes. We believe utility 

installation in the silty, sandy clay soils may be accomplished using conventional 

excavation equipment to the depths investigated. Utility trenches should be sloped 

or shored to meet local, State and Federal safety regulations. Based on our 

investigation, we believe soils at this site may be classified as either Type A, Type 

B and / or Type C, based on OSHA standards. Excavation slopes specified by 

OSHA are dependent upon types of soils and groundwater conditions 

encountered. Contractors should identify the conditions encountered in the 

excavation and refer to OSHA standards to determine appropriate slopes. 

Water and sewer lines will be constructed beneath pavements. 

Compaction of trench backfill can have a significant effect on the life and 

serviceability of pavements. We recommend trench backfill be placed in thin, 

loose lifts, moisture conditioned to within 2 percent of optimum moisture content 

Dakota West Subdiv.sion, Phases 1, 2 and 3 
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and compacted to at least 95 percent of standard Proctor maximum dry density 

(ASTM D 698). The placement and compaction of utility trench backfill should be 

observed and tested by a geotechnical engineer during construction. 

We did not identify groundwater during this investigation to depths of 5 to 

10 feet below the ground surface. We anticipate groundwater levels may rise 

during irrigation season. As a result, there may be groundwater concerns during 

construction, which were not identified by this investigation. Soft and very soft 

soils were identified in the central and east portions of the site at depths of 3 to 6 

feet. Utility trench bottom areas may require stabilization if soft conditions are 

encountered at the time of excavation. Our representative should be called to 

observe recommendations for stabilization at that time. 

RESIDENCE FOUNDATIONS 

This investigation indicates subsurface conditions at anticipated foundation 

levels consist of soft to very stiff, silty, sandy clay soils. The soft / very soft soils 

identified may be due in part to recent irrigation on the subject site. These soils 

may become less soft over time with the discontinuation of irrigation. We 

recommended no further irrigation on the subject site. One method of support to 

help reduce settlement concerns is the use of deep foundations such as drilled or 

Dakota West Subdivision, Phases 1, 2 and 3 
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helical piers bedded in an underlying competent stratum. This investigation did not 

identify an underlying competent bearing stratum. Additional investigation would 

be required to provide deep foundation recommendations, as requested. We 

understand shallow footing foundations are desired. In our experience, shallow 

foundations have been used in this area with satisfactory performance for 

conditions similar to those identified at this site. We recommend that shallow 

foundations bear as shallow as practical (12-inches to 24-inches maximum depth). 

To provide a more uniform foundation subgrade, we recommend the subgrade be 

well compacted. Areas of soft to very soft conditions were encountered and 

stabilization may be necessary across the site. We also recommend the subgrade 

be "proof rolled" using a heavy, pneumatic tired vehicle to identify soft areas. 

We present design and construction criteria for spread footing foundations 

below. These criteria were developed from analysis of field and laboratory data 

and our experience. The additional requirements (if any) of the structural engineer 

and structural warrantor should also be considered. 

Spread Footing Foundations 

1. Spread footing foundations, bearing on well compacted native soils, 
can be designed for a maximum soils bearing pressure of 1,000 psf. 
Footings should bottom as shallow as practical and no deeper than 
24-inches below the existing ground surface. Loose soils should be 
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completely removed from foundation bearing areas, prior to placing 
concrete. 

2. The completed excavation, within 2 feet horizontally of bearing 
areas, should be scarified 10 inches, moisture conditioned to within 2 
percent of optimum moisture content and compacted to at least 95 
percent of standard Proctor maximum dry density (ASTM D698). 
Our representative should be called to test compaction of subgrade 
soils and observe a proof roll of entire subgrade, performed by a 
heavy pneumatic tired vehicle such as a 10-wheeled, loaded dump 
truck prior to forming. If soft or yielding conditions are encountered 
then stabilization may be required. Our representative should make 
specific stabilization recommendations depending on conditions 
encountered, at the time of our site visit. If porous fabric is noted up 
to 2 feet of soil removal beneath foundations may be required, 
replaced with a well compacted structural fill. 

3. We recommend a minimum width of 18 inches for continuous 
footings. Isolated pads should be at least 30 inches by 30 inches. 
Foundation walls should be well reinforced top and bottom. We 
recommend reinforcement sufficient to span an unsupported 
distance of at least 12 feet. Reinforcement should be designed by 
the structural engineer. 

4. Exterior walls must be protected from frost action. We understand 2 
feet for frost cover is typically assumed in the Mesa County area. 

5. The completed foundation excavation should be observed by our 
representative prior to placing forms, to verify the foundation 
bearing conditions and test compaction. 

FLOOR SYSTEMS 

We believe the near-surface soils which will support slab-on-grade floors 

exhibited low movement potential. Some movement must be assumed from an 

increase in moisture by residential development and associated landscaping and 
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irrigation. To our knowledge, the only reliable solution to control floor movement is 

the construction of a structurally supported floor with at least a 12-inch air space 

between the floor and subgrade. In our opinion, structural floors should be used in 

all finished living areas. Structurally supported floors are normally not used in 

garage areas. A slab-on-grade floor can be used in garages provided the builder 

and owner is aware of and accepts risk of potential movement. Driveways, 

sidewalks and exterior patio slabs are also constructed as slabs-on-grade. 

We recommend the following precautions for construction of slabs-on-grade 

at this site. These precautions will not prevent movement in the event the 

underlying soils become wetted; they tend to reduce damage if movement occurs. 

1. Slab-on-grade construction should be limited to areas such as 
garage and exterior flatwork. 

2. Slab subgrade areas should be scarified, moisture conditioned and 
compacted as described earlier in the "RESIDENCE 
FOUNDATION" section of this report 

3. Slabs should be separated from exterior walls and interior bearing 
members with a slip joint which allows for free vertical movement of 
slabs. 

4. The use of slab-bearing partitions should be minimized. Where 
such partitions are necessary, a slip joint allowing at least 1.5 inches 
of free vertical slab movement should be used. The home owner 
should be advised of potential movement and re-establish this void 
if it closes. Doorways and stairwells should also be designed for 
this movement. Sheetrock should not extend to slab-on-grade 
floors. 
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5. Underslab plumbing should be eliminated where feasible. Where 
such plumbing is unavoidable, it should be thoroughly pressure 
tested during construction for leaks and should be provided with 
flexible couplings. Gas and water lines leading to slab-supported 
appliances should be constructed with flexibility. 

6. Plumbing and utilities which pass through slabs should be isolated 
from the slabs. Heating and air conditioning systems supported by 
the slabs should be provided with flexible connections capable of at 
least 1.5 inches of vertical movement so that slab movement is not 
transmitted to the duct work. 

7. Frequent control joints should be provided to reduce problems 
associated with shrinkage and curling. The American Concrete 
Institute (ACI) and Portland Cement Association (PCA) recommend 
a maximum panel size of 8 to 15 feet depending upon concrete 
thickness and slump, and the maximum aggregate size. We 
advocate additional control joints 3 feet off and parallel to grade 
beams and foundation walls. 

8. Exterior patio and porch slabs should be designed to function as 
independent units. Movement of slabs-on-grade should not be 
transmitted directly to the residence foundations. Stucco finish (if 
any) should terminate at least 6 inches above any flatwork. 

BELOW-GRADE CONSTRUCTION 

No below-grade construction is anticipated at this site. Typically, foundation 

drains are not required for construction of this type. Crawl space areas should be 

sloped so that potential moisture will not collect in these areas, but flow out of the 

crawl space. Crawl space areas (where applicable) should also be well ventilated 

to mitigate potential musty odors. We can provide foundation drain details if 

requested. 
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PAVEMENT 

The pavement subgrade soils include stiff to very stiff, silty, sandy clay. We 

visually classified each sample obtained from the test pits and tested samples in 

our laboratory. We tested a combined sample from exploratory test pits, TP-1 

through TP-6 at 0 to 5 feet for pavement design purposes. The sample was tested 

for Atterberg limits, gradation, standard Proctor, and California Bearing Ratio 

(CBR). The sample tested exhibited a maximum dry density of 111.0 pcf, optimum 

moisture of 15.0 percent and a California Bearing Ratio (CBR) of 9.1. We used a 

design CBR value of 5.0. The results of laboratory testing are shown on Table I 

and included in Figs. A-1 and A-2. 

Our design utilized the computer program WinPAS, based on the 1993 

AASHTO Guide for Design of Pavements Structures, 30 year design period, and 

our experience. We understand pavements will be used to for interior residential 

streets and acceleration / deceleration lane improvements. We used a 30 year 

Equivalent Single Axle Load (ESAL) of 54,750 for the interior streets (converted 

from an equivalent daily load application, EDLA=5) for interior streets. We 

obtained an average daily traffic (ADT) of 3786 for D Vz Road west of 31 Road 

from the City of Grand Junction. We used this ADT to calculate a 30 year ESAL 

for flexible and rigid pavements for the turn lane and deceleration lane addition. 

We calculated an ESAL of 1,204,500 for flexible pavements and an ESAL of 
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1,806,750 for rigid pavements for these D 14 Road improvements. A non-linear 

relationship developed by CDOT to relate the CBR value to the subgrade resilient 

modulus (Mr) was used for flexible pavement. Using this relationship, we 

calculated a Mr value of 6,607 psi. We converted the subgrade resilient modulus 

(Mr) to the modulus of subgrade reaction (k) using the relationship K = Mr /19.4, 

for rigid pavements. Using this equation, we calculated a k value of 340 psi / in. 

We used a regional factor of 2.0 and a design serviceability index of 2.0 (interior 

streets) and 2.5 (D 14 Road improvements). Pavement design calculations are 

included in Appendix A. Table A below shows our recommendations. 

TABLE A 
SUMMARY OF RECOMMENDED PAVEMENT SECTIONS 

Anticipated 
Traffic Type 

Asphaltic 
Concrete 

Asphalt and 
Aggregate 

Base Course 

Asphalt, Aggregate 
Base Course and 

Aggregate 
Sub Base Course 

Portland 
Cement 

Concrete 

Interior Streets 
(ESAL = 54,750) 

5.25" 3.0" +7.25" 
4.0" + 4.0" 

— 5.0" 

D y2 Road 
Improvements 

ESAL=1,806,750 
or 

ESAL-1,204,500 

8.5" 3.0"+ 18.25" 
4.0" + 15.0" 

4.0"+ 6.0"+ 10.75" 8.0" D y2 Road 
Improvements 

ESAL=1,806,750 
or 

ESAL-1,204,500 

The pavement subgrade should be scarified a depth of 10-inches, moisture 

conditioned to within 2 percent of optimum moisture content and compacted to at 

least 95 percent of standard Proctor (ASTM D698) maximum dry density. Soft 
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areas that require stabilization may be encountered. A Geotechnical Engineering 

Group, Inc. representative should be called to observe a "proof roll" of the 

completed subgrade, made by a heavy pneumatic tired vehicle. Soft subgrade 

conditions that require stabilization may be identified. Care should be taken to 

avoid excessive construction traffic. 

Our experience indicates asphalt pavement in areas which will be subjected 

to heavy trucks stopping and turning does not perform satisfactorily. On residential 

interior streets, (ESAL = 54,750), we recommend placing a 5 inch thick Portland 

cement concrete pavement in all areas where this heavy truck traffic may occur, 

including access aprons and trash dumpster locations. On turn lane / deceleration 

lane improvements (ESAL=1,806,750), we recommend placing an 8.0-inch thick 

Portland cement concrete pavement in all areas where this heavy truck traffic 

occur. 

The design of a pavement system is as much a function of paving materials 

as supporting characteristics of the subgrade. The quality of each construction 

material is reflected by the strength coefficient used in the calculations. If the 

pavement system is constructed of inferior material, then the life and serviceability 

of the pavement will be substantially reduced. 
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The asphalt component of the pavement was designed assuming at least 

1,650 pounds Marshall stability. Normally, an asphaltic concrete should be 

relatively impermeable to moisture and should be designed with a well-graded 

sand/gravel mix. The oil content, void ratio, flow and gradation need to be 

considered in the design. We recommend a job mix design be performed and 

periodic checks are made to verify compliance with these specifications. 

If construction materials cannot meet the above requirements, then the 

pavement design should be evaluated based upon available materials. We 

recommend the materials and placement methods conform to the requirements 

listed in the Colorado Department of Transportation "Standard Specifications for 

Road and Bridge Construction". All materials planned for construction should be 

submitted and tested to confirm their compliance with these specifications. 

A primary cause of early pavement deterioration is water infiltration into the 

pavement system. The addition of moisture usually results in softening of 

untreated base course and subgrade and eventual failure of the pavement. We 

recommend drainage be designed for rapid removal of surface runoff. Curb and 

gutter should be backfilled and the backfill compacted to reduce ponding adjacent 

to pavements. Final grading of the subgrade should be carefully controlled so that 

design cross-slope is maintained and low spots in the subgrade which could trap 

water are eliminated. Seals should be provided between curb and pavement and 
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at all joints to reduce moisture infiltration. Landscaped areas and detention ponds 

in pavements should be avoided. 

We have included construction recommendations for flexible and rigid 

pavement construction in Appendix B. Routine maintenance, such as sealing and 

repair of cracks annually and overlays at 5 to 7-year intervals, are necessary to 

achieve the long-term life of an asphalt pavement system. If the design and 

construction recommendations cannot be followed or anticipated traffic loads 

change considerably, we should be contacted to review our recommendations. 

CONCRETE 

One soil sample (TP-1 through TP-6 at 0 to 5 feet depth bulk combined) 

was tested in the laboratory for water soluble sulfate content. Test results indicate 

that the sample had a water soluble sulfate concentration of 6,500 ppm. Sulfate 

concentrations in this range are considered to have a severe effect on concrete 

which comes into contact with the soils. We recommend a Type V cement be 

used for concrete that comes into contact with the subsoils. We understand a 

locally available Type I / II modified cement is typically used for similar conditions 

as Type V. In addition, concrete should have a maximum water-cement ratio of 

0.45. 
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SURFACE DRAINAGE 

Performance of foundations and concrete flatwork is influenced by surface 

moisture conditions. Risk of wetting foundation soils can be reduced by carefully 

planned and maintained surface drainage. Surface drainage should be designed 

to provide rapid runoff of surface water away from the proposed residences. We 

recommend the following precautions be observed during construction and 

maintained at all times after the construction is completed. 

1. The ground surface surrounding the exterior of the residences 
should be sloped to drain away from the residence in all directions. 
We recommend a slope of at least 12 inches in the first 10 feet 
around the residences, where possible. In no case should the slope 
be less than 6 inches in the first 5 feet. The ground surface should 
be sloped so that water will not pond adjacent to the residences. 

2. Backfill around foundation walls should be moistened and 
compacted. 

3. Roof downspouts and drains should discharge well beyond the limits 
of all backfill. Splash blocks and downspout extenders should be 
provided at all discharge points. 

4. Landscaping should be carefully designed to minimize irrigation. 
Plants used close to foundation walls should be limited to those with 
low moisture requirements; irrigated grass should not be located 
within 5 feet of the foundation. Sprinklers should not discharge 
within 5 feet of foundations. Irrigation should be limited to the 
minimum amount sufficient to maintain vegetation; application of 
more water will increase likelihood of slab and foundation 
movements. 
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5, Impervious plastic membranes should not be used to cover the 
ground surface immediately surrounding the residences. These 
membranes tend to trap moisture and prevent normal evaporation 
from occurring. Geotextile fabrics can be used to limit the weed 
growth and allow for evaporation. 

CONSTRUCTION MONITORING 

Geotechnical Engineering Group, Inc. should be retained to provide general 

review of construction plans for compliance with our recommendations. 

Geotechnical Engineering Group, Inc. should be retained to provide construction 

monitoring services during all earthwork and foundation construction phases of the 

work. This is to observe the construction with respect to the geotechnical 

recommendations, to enable design changes in the event that subsurface 

conditions differ from those anticipated prior to start of construction and to give the 

owner a greater degree of confidence that the proposed construction is 

constructed in accordance with the geotechnical recommendations. 
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LIMITATIONS 

Thirteen exploratory test pits were observed; seven in proposed residence 

areas and six in proposed pavement areas, The test pits are representative of 

conditions encountered only at the exact test pit locations. Variations in the 

subsoil conditions not indicated by the exploratory test pits are always possible. 

Our representative should observe open foundation excavations and test subgrade 

and fill compaction to confirm soils are as anticipated from the test pits and 

foundation soils are prepared as recommended herein. 

We believe this investigation was conducted in a manner consistent with 

that level of care and skill ordinarily used by geotechnical engineers practicing in 

this area at this time. No other warranty, express or implied, is made. If we can be 

of further service in discussing the contents of this report or the analysis of the 

influence of the subsurface conditions on the design of the proposed construction, 

please call. 
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Sincerely, 
GEOTECHNICAL ENGINEERING GROUP, INC. 
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^P^jejcJ_Eng 

Reviewed by: 

• -ettgen, P .E . - , 
i n e e r ^ W A l ^ 

1/ 
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t 

John P. Withers, P.E. 
Principal Engineer 

GGP:JPW:cb 
(2 copies sent) 

1 cc: Thompson Langford Corp. 
Mr. Jeff Mace 
529 25 14 Road, Suite B210 
Grand Junction, CO 81505 
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Geotechnical Investigation 
Dakota West Subdivision, 

Phase 1, 2 and 3 
North and West of D 1/2 Road 

and 31 Road 
Grand Junction, Colorado 
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Legend 

Clay, silty, sandy, very soft to very stiff, dry to very moist, brown, tan, 
scattered porous fabric in upper 3 feet, sulfates noted (CL) 

Indicates location of penetration test. The symbol 28/12 indicates that 
_ 28 blows of a 15 pound hammer falling 26 inches were required 

to drive a 1.0 inch diameter penetrometer 12 inches. The symbol 
HD indicates hand drive using modified California (2.0-inch O.D.) liner. 

_ Indicates location of bulk sample collected from test pits. 

Notes 

1. Test pits were observed and sampled on January 15, 2003. 

2. Elevations of borings were determined using an automatic level 
and the temporary benchmark (TBM) shown on Fig. 2. 

3. These logs are subject to the explanations, limitations and 
conclusions as contained in this report. 
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JOB NO. 1,288 

KeufMthnittuI 

l|lLW«r»up, Inc. TABLE I 

SUMMARY OF LABORATORY TEST RESULTS 

HOLE DEPTH 

(FEET) 

NATURAL 
MOISTURE 

(%) 

DRY 
DENSITY 

(PCF) 

Atterberg Limits Swell / Consolidation PASSING 
NO. 200 
SIEVE 

(%) 

WATER 
SOLUBLE 

SULFATES 
(ppm) 

SOIL TYPE HOLE DEPTH 

(FEET) 

NATURAL 
MOISTURE 

(%) 

DRY 
DENSITY 

(PCF) 

LIQUID 
LIMIT 
(%) 

PLASTICITY 
INDEX 

(%) 
SWELL 

(%) 

CONFINING 
PRESSURE 

(PSF) 

PASSING 
NO. 200 
SIEVE 

(%) 

WATER 
SOLUBLE 

SULFATES 
(ppm) 

SOIL TYPE 

TP-1 
trrough 6 

bulk 
combined 

0°-5D 6.1 29 9 92 6,500 Clay, silty, sandy (CL) 

TP-7 3 8.4 87 -0.5 500 Clay, silty, sandy (CL) 
5 5.9 95 26 6 91 Clay, silty, sandy (CL) 

TP-8 3 9.7 — 33 15 91 Clay, sandy (CL) 
6 9.7 92 -0.4 1,000 Clay, silty, sandy (CL) 

TP-9 3 8.0 103 27 11 65 Clay, silty, sandy (CL) 
5 12.0 96 -0.5 1,000 Clay, silly, sandy (CL) 

TP-10 3 11.2 95 +1.1 500 Clay, silty, sandy (CL) 

TP-11 0 14.7 101 79 Clay, silty, sandy (CL) 
3 18.3 100 +0.4 500 Clay, silty, sandy (CL) 
5 16.9 97 26 8 78 Clay, silty, sandy (CL) 
8 22.4 94 Clay, silty, sandy (CL) 

TP-12 3 5.0 95 22 2 84 Clay, silty, sandy (CL) 
6 9.1 99 +0.2 1,000 Clay, silty, sandy (CL) 

TP-13 3 9.0 92 -0.1 500 Clay, silty, sandy (CL) 
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APPENDIX A 

PAVEMENT DESIGN CALCULATIONS 



IGeotechnical Engineering Gr^np, Inc. 
llll^MoistiirL- Density Relationship 

Project Name: Dakota Subdivision 

Sample Location: TP-1 through TP-6 @ 0 
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Test Method: ASTM D698, method A 
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Silt & Clay: 92 % 

Zero Air Voids 

GS= 2.70 

GS= 2.65 

15 20 
Moisture Content - % 

Job No. 1,288 Fig. A-1 
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^ G e o t e c h n i c a l 

hE n g i n e e r i n g 

I W G r o u p , I n c . 

C a l i f o r n i a B e a r i n g R a t i o 

0 0 . 1 0 . 2 0 . 3 0 , 4 0 . 5 0 . 6 

Penetration (inch) 

CBR @ 0.1" Penetration 9.1 
CBR @ 0.2" Penetration 10 6 
Maximum Dry Density (pcf) m.o 
Optimum Moisture Content (%) 15.0 
Dry Density (pcf) 109.5 
Dry Density (% Maximum) 98.6 
Surcharge Weight (lbs) 10.0 
Swell (%) 
Before Soaking Moisture Content 15.0 
After Soaking Moisture Content: 

Top Inch 20.2 
Average 17.6 

JOD No. 1,288 Fig. A-2 
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WinPAS 

Pavement Thickness Design According to 
1993 AASHTO Guide for Design of Pavements Structures 

American Concrete Pavement Association 

Flexible Design Inputs 

Agency: 
Company: GEG Job No. 1,288 

Contractor: 
Project Description: Dakota West Subdivision, Accel / Decel Lane 

Location: N & W D V4 Road and 31 Road 

Flexible Pavement Design/Evaluation 

Structural Number 3.39 Soil Resilient Modulus 6,607.00 psi 
Design ESALs 1,204,500.00 Initial Serviceability 4.50 
Reliability 80.00 percent Terminal Serviceability 2.50 
Overall Deviation 0.45 

Layer Pavement Design/Evaluation 

Layer Layer Drainage Layer Layer 
Material Coefficient Coefficient Thickness SN 

Asphalt Cement Concrete 0.40 1.00 8.47 3.39 
Crushed Stone Base 0.12 1.00 0.00 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

ZSN 3.39 

Job No. 1,288 Pavement Design Calculations Fig. A-3 
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WinPAS 

Pavement Thickness Design According to 
1993 AASHTO Guide for Design of Pavements Structures 

American Concrete Pavement Association 

Flexible Design Inputs 

Agency: 
Company: GEG Job No. 1,28a 

Contractor: 
Project Description: Dakota West Subdivision, Accel / Decel Lane 

Location: N & W of D 14 Road and 31 Road 

Flexible Pavement Design/Evaluation 

Structural Number 3.39 Soil Resilient Modulus 6,607.00 psi 
Design ESALs 1,204,500.00 Initial Serviceability 4.50 
Reliability 80 00 percent Terminal Serviceability 2.50 
Overall Deviation 0.45 

Layer Pavement Design/Evaluation 

Layer Layer Drainage Layer Layer 
Material Coefficient Coefficient Thickness SN 

Asphalt Cement Concrete 0 40 1.00 3.00 1.20 1 

Crushed Stone Base 0.12 1.00 18.22 2.19 
Granular Subbase 0.10 0.00 0.00 0.00 

0.00 0.00 0 00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

ZSN 3.39 

Job No. 1,288 Pavement Design Calculations Fig. A-4 
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WinPAS 
Pavement Thickness Design According to 

1993 AASHTO Guide for Design of Pavements Structures 
American Concrete Pavement Association 

Flexible Design Inputs 

Agency: 
Company: GEG Job No. 1,288 

Contractor: 
Project Description: Dakota West Subdivision, Accel / Decel Lane 

Location: N & W of D Vi Road and 31 Road 

Flexible Pavement Design/Evaluation 

Structural Number 3.39 Soil Resilient Modulus 6,607.00 psi 
Design ESALs 1,204,500.00 Initial Serviceability 4.50 
Reliability 80.00 percent Terminal Serviceability 2.50 
Overall Deviation 0.45 

Layer Pavement Design/Evaluation 

Layer Layer Drainage Layer Layer 
Material Coefficient Coefficient Thickness SN 

Asphalt Cement Concrete 0.40 1.00 4.00 1.60 
Crushed Stone Base 0.12 1.00 14.89 1.79 
Granular Subbase 0.10 1.00 0.00 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

ZSN 3.39 

Job No. 1,288 Pavement Design Calculations Fig. A-5 



c o 
WinPAS 

Pavement Thickness Design According to 
1993 AASHTO Guide for Design of Pavements Structures 

American Concrete Pavement Association 

Flexible Design Inputs 

Agency: 
Company: GEG Job No. 1,288 

Contractor: 
Project Description: Dakota West Subdivision, Accel / Decel Lane 

Location: N & W of D Vi Road and 31 Road 

Flexible Pavement Design/Evaluation 

Structural Number 3.39 Soil Resilient Modulus 6,60" 00 psi 
Design ESALs 1,204,500.00 Initial Serviceability 4.50 
Reliability 80.00 percent Terminal Serviceability 2.50 
Overall Deviation 0.45 

Layer Pavement Design/Evaluation 

Layer Layer Drainage Layer Layer 
Material Coefficient Coefficient Thickness SN 

Asphalt Cement Concrete 0.40 1.00 4.00 1.60 
Crushed Stone Base 0.12 1.00 6.00 0.72 
Granular Subbase 0.10 1.00 10.66 1.07 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

ZSN 3.39 

Job No. 1,288 Pavement Design Calculations Fig. A-6 
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WinPAS 

Pavement Thickness Design According to 
1993 AASHTO Guide for Design of Pavements Structures 

American Concrete Pavement Association 

Rigid Design Inputs 

Agency: 
Company. Job No. 1,288 

Contractor: 
Project Description: Dakota West Subdivision Accel / Decel Lane 

Location: N & W of D !4 Road and 31 Road 

Rigid Pavement Design/Evaluation 

PCC Thickness 7.68 inches Load Transfer, J 3.20 
Design ESALs 1,806,750,00 Mod. Subgrade Reaction, k 340 psi/in 
Reliability 80.00 percent Drainage Coefficient, Cd 1.00 
Overall Deviation 0.35 Initial Serviceability 4.50 
Modulus of Rupture 500 psi Terminal Serviceability 2 50 
Modulus of Elasticity 3,375,000 psi 

Modulus of Subgrade Reaction (k-value) Determination 
Resilient Modulus of the Subgrade 6,607.00 psi 
Resilient Modulus of the Subbase 0.00 psi 
Subbase Thickness 0.00 inches 
Depth to Rigid Foundation 0.00 feet 
Loss of Support Value (0,1,2,3) 0 00 

Modulus of Subgrade Reaction 145.00 psi/in 

Job No. 1,288 Pavement Design Calculations Fig. A-7 
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Win PAS 

Pavement Thickness Design According to 
1993 AASHTO Guide for Design of Pavements Structures 

American Concrete Pavement Association 

Flexible Design Inputs 

Agency: 
Company: GEG Job No. 1,28a 

Contractor: 
Project Description: Dakota West Subdivision, Interior Streets 

Location: N & W of D 14 Road and 31 Road 

Flexible Pavement Design/Evaluation 

Structural Number 2.05 Soil Resilient Modulus 6,607.00 psi 
Design ESALs 54,750.00 Initial Serviceability 4.50 
Reliability 80.00 percent Terminal Serviceability 2.00 
Overall Deviation 0.45 

Layer Pavement Design/Evaluation 

Layer Layer Drainage Layer Layer 
Material Coefficient Coefficient Thickness SN 

Asphalt Cement Concrete 0.40 1.00 5.13 2.05 
Crushed Stone Base 0.12 1.00 0.00 0.00 
Granular Subbase 0.10 1.00 0.00 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

I S N 2.05 

Job No. 1,288 Pavement Design Calculations Fig. A-8 
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DAKOTA WEST SUBDIVISION PHASE 2 
A REPLAT OF LOTS 10 AND 12, BLOCK 1 OF DAKOTA WEST SUBDIVISION 

CITY OF GRAND JUNCTION, MESA COUNTY, COLORADO 
VICINITY MAT 
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1+00 
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E.G.TC. 

W 5 0 

STREET R O W L I N E _ g - | -

LOT • INF 

EASEMENT LINE — 

CENTERUNE * STATION MARKERS 3 

CENTERUNE C O U U O N T R E N C H - E L E C T R C A L . TELEPHONE. & CABLE T V 

UNDERGROUND TELEPHONE LINE AND PEDESTAL 

EXIST>NG OVERHEAD UTILITY LINES St POLES 

CONO.JIT J N E . TRANSFORMER W/SERV1CE TO LOT. SWITCH BOX, 
POLE W/DROP 

STREET .iGHT 

CAS LINE. 1** DIAMETER (UNLESS OTHERWISE NOTED) 

PROPOSED WATER.:NE. TEE tV THRUST BLOCK. INLINE VALVE, FIRE 
HYDRANT. RElJCER. WATER METER. BlOW-OFF , j . 1 6 6 , 

f^Hm=^0ffW: 16.60L 

c 
-M-

- ier> IACK or a n 

VALVE, PROPOSED, RISER. AND EXISTING RISER 
IRRIGATION LINE. TEE 4c THRUST BLOCK {pressure lines only), INLINE 

CURB INLET W/DIRECTION OF FLOW 

5TORM SEWER, INLET, MANHOLE. OUTFALL (SMALLER THAN 30") 

BENCHMARK LOCATION 

EXISTING WATER JNE, TEE & THRUST BLOCK. INLINE VALVE. 
FIRE HTtlRANT REI1UT.ER WATER METER, BLOW-OFF 

PROPOSED SAN TART SEWER, MANHOLE, SERVICE CONNECTION, WYE, 
SPECIAL PIPE 4c PLUG 

LOT B 

COORDINATES 

LOCATION ID WM PIT SEWER 5 5ERVICES 

PHASE BLOCK 
LOT i ROADWAY 

STATIONING 
ROADWAY 
OFFSET STATIONING OFFSET 

2 1 

1 
2 

3 3 + 2 1 . 3 7 
3 2 + 0 7 . 2 5 

24 ,50 R 
24.50 R 

CONSTRUCTED AS PART Or PHASE 1 
CONSTRUCTED AS PART OF PHASE 1 

2 1 

3 31+97.37 24 .50 R CONSTRUCTED AS PART OF PHASE 1 

2 1 
A 3 0 + 8 3 . 2 5 24 .50 R CONSTRUCTED AS PART OF PHASE 1 

2 1 5 3 0 + 7 3 . 3 7 2 4 . 5 0 R CONSTRUCTED AS PART OF PHASE 1 2 1 
e SEE saow CONSTRUCTED AS PART OF PHASE 1 

2 1 

7 SEE BELOW CONSTRUCTED AS PART OF PHASE 1 

2 1 

8 0 + 5 1 . 8 2 24 .50 L 0 + 6 1 . 6 1 36.00 L 

2 1 

9 1+33 .15 24 .50 L o + 7 i . a t 36.00 L 

2 2 

1 3 2 + 7 0 7 9 2 4 . 5 0 L CONSTRUCTED AS PART OF PHASE 1 

2 2 
2 3 2 + 6 0 7 9 24 .50 L CONSTRUCTED AS PART OF PHASE 1 

2 2 3 31+<9.66 24.50 L CONSTRUCTED AS PART OF -PHASE 1 2 2 
4 31+39 66 24 .50 L CONSTRUCTED AS PART OF PHASE 1 

2 2 

5 3 0 + 6 8 . 8 4 24 .50 L CONSTRUCTED AS PART OF PHASE 1 

2 3 
1 2 2 + 3 7 . 4 7 24 .50 L 1+10 .77 I 36.00 L 

2 3 2 2 2 + 2 7 . 4 7 24 .50 L CONSTRUCTED AS PART OF PHASE 1 2 3 
3 2 1 + 0 3 . 0 5 24 .50 L CONSTRUCTED AS PART OF PHASE 1 

2 A 

1 2 1 + 6 0 . 3 6 24 .50 fi CONSTRUCTED AS PART OF PHASE 1 

2 A 
2 2 1 + 7 0 . 3 6 24 .50 R CONSTRUCTED AS PART OF PHASE 1 

2 A 3 0 + 4 0 . 2 9 23 .00 R CONSTRUCTED AS PART OF PHASE 1 2 A 
A 1+34 .68 25 .70 R 1+B5.B7 87.83 R 

2 A 

5 2 + 3 9 . 6 1 31.01 R 1+95 .87 S7.76 R 

2 s 

1 2 + 3 4 . 6 1 24 .50 L 1+92 .71 36.00 L 

2 s 
2 1+31.13 24 .50 L 1+82.71 36.00 L 

2 s 3 1 + 21.13 24 5 0 L 0 + 6 9 . 3 8 36.00 L 
2 s 4 0 + 0 7 . 6 * 24.S0 L 0+59.36 36.00 L 2 s 

5 0 + 0 2 . 3 6 24 5 0 R 0+54 .11 36.00 R 
2 s 

6 1 + 10.77 24 5 0 R 0 + 6 4 . 1 1 36.00 R 

ID N e 

fl»7 

BLOCK I LOTH 
SvC CUST. mart 

••so 
m s*c « L 7 J 

BLOCK t LOT 7 SvC OIST. I 

PROJECT BENCHMARK 
INTERSECTION OF D 1/2 AND 31 ROADS 
MESA CNTY BRASS CAP NE CORNER OF 
NE 1/4. SE 1/4. SEC 16 
N: 36806.17 
E: 1158*4.96 
ELEV *643.73 

UTILITIES WilL BE PROVIDED TO THE 
3TF BY THE F m nyiNff VENDORS 

GAS A N D ELECTRIC XCEL ENERGY 
WATER: CLIFTON WATER DISTRICT 
CABLE TELEVISION AT&T 
SANITARY SEWER CENTRAL GRAND VALLEY SANITATION DISTRICT 
TELEPHONE: OWEST 
IRRIGATION GRAND VALLEY IRRIGATION DISTRICT 
DRAINAGE GRAND JUNCTION DRAINAGE DISTRICT 

( IN FEET ) 
1 " t h • UJ IS. 

CONTOUR INTERVAL: 1' 

CALL UTILITY NOTIFICATION 
CENTER OF COLORADO 

1-800-922-1987 
CALL 2 BUSINESS DAYS IN ADVANCE 

BEFORE YOU DIG, GRADE, OR EXCAVATE 
FOR THE MARKING OF UNDERGROUND 

MEMBER UTILITIES 

n w r r P T F n Fr-P m MS-RUCTION F 3 H M YfJA 3 FROM THIS Q f l T r i ACCEPTED FOB CONSTRUCTION FQH ONE YEAR FROM THIS OATT-
1 * — ' " * TT 1 lAjMBllWt • • tMlt • •V l oWII » . 1 lit**! IP* «•**•»•*+ « - » ' * * * •-fiMtl fn*" C c£NT«iL MAW V * L L £ * iii irtATlQi" DISTRICT 

INITIAL ACCEPTANCE 
CENTRAL V*l,L(¥ MNtTJLTiQ** DISTRICT 

ACCgPTEO AS CONSTRUCTED 

C MP- Lig iM»»»t * l f l H * t k H 

CNW-0 ALL WATERUNE CONSTRUCTION SHALL BE DONE IN ACCORDANCE WITH THE 
CUFTON WATER DISTRICT; STANDARDS AND SPECIFICATIONS. 

CNW-1 CONSTRUCT 8" OP—IB PVC WATER LINE. MIN 4 2 " BURY 

CNW-2 INSTALL fl"«6" TEE. 6* GVicB. HYDRANT ASSEMBLY. AND THRUST BLOCK. 

CNW-3 CONSTRUCT WATER METER AND PIT. WATER SERVICE STATIONING AND OFFSET 
ARE TO CENTER OF METER PIT AND RELATIVE TO STREET CENTERUNE STATIONING 
CONTRACTOR IS TO EXTEND WATER SERVICES AN ADDITIONAL 11.5 FEET TO THE 
MULTI-PURPOSE EASEMENT LINE. 

CNW-4 INSTALL B" GVfcB. 

CNW-5 INSTALL BLOWOFF PLUG 4 THRUSTBLOCK 

CNW-6 INSTALL 8'«a".8" TEE. ( 1 ) - 8 " GV&B & THRUST BLOCK. 

CNW-7 REMOVE PLUG * BLOWOFF AND CONNECT TO EXISTING WATER UNE. 

CNW-8 INSTALL 9 f f BEND AND THRUST BLOCK. 
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DALOTA WEST SUBDIVISION PHASE2 

BOOr. 2 5 6 4 PAGE 6 6 9 
BOOR 2 5 2 2 PAGE B26 

BOOK 2711 PAGE 720 

A 

cnce. in 

FOLTO BRASS :AP MESA COUHTV SURVEY MARKER 

FOUND 3 -1 / J - ALUM. CAP 

SET f S REBAR.TAP PLS IBJ7S IN CONCRETE 

SET *5 REBAR/CAP PLS JB47B 

FOLK) PIN £ -LUNIHUM CAP AS NOTED 

FOUND PJN G RASTIC CAP AS NOTED 

f iViijM o f -ftfrvce 'l r\-/>a/>^ 

'UtZS-ytOrx aS +t> S t T ^ i f i 

CflAPHIC i H U 

ISl^L^SS"' ° Cola™ l > n a u t « 

' — J c i • n m n w rr<a tm rata af 
area anr legal Kiln mag ra •'tar yog ilrai rnaco**- +xs\ nr ailia in m u m - H »« o-Ufiuusn S H i SEE SHTET 1 FOR SURVEYORS CERTIFICATE 

p S E S S S S S S s S E S L 
oonwr of Bu t ton 16. Th . m a u i n j k u r l n , o f t * t a » n . 

DAKOTA WEST SUBDIVISION 
PHASE 2 

G & R WEST LLC 
SECTIDNSEI/A N E l / J S l S I T m S W ! 5 ^ ^ - , Eeat l HERIDIAM UTE 
t T T T T A I m n r t w •» • L _ —-—• 
THOMPSON-LANGFORD C O B P 0 R A . O T 

QR&ND JIJNOTLON 0 0 8 1 S O B TLC^CRWOIRT.COM. 
S r t a r v i y V O S f l OCR 1 * a t \ D l a ( J « « ' I . w , f - > ^ 



c DAKOTA WEST SUBDIVISION PHASE 2 
A REPLAT OF LOTS 10 AND 12, BLOCK 1 OF DAKOTA WEST SUBDIVISION 

CITY OF GRAND JUNCTION, MESA COUNTY, COLORADO 
VICINITY MAP 

aaparat* •natnatiant̂  atriMMator. to ba fninttwi by 

CONTROL DIAGRAM 

N B T i ' i r t 1321. aa-

S C A L E r -SOO' 

5E1MMEHS.W 

PHA6E2 

PHA3E1 

U n a i-_ 
taxutMr) 

"HASE2 

HtWll't 1320.47' 

- U W I A A U M M r W 

Mrttce jtartloQ to Colons) imm K U am. L I H I I in any I n , -.lion baaad mm mry enact an tnu ftrjrr within ttnt yam a'tar you i*m otKcir uxt\ othct In no wmt aa? attJor D M H icm my otfaci m thu aû ar W • iiw wi yaar* im u* Alt o* u» mr-tif teal ion tmn haraan. 
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owffwrof thatraaJ uiLiwittf ht^L^Mwiv^ Mao*. 3t*ta o f eatorarfo.*Wrlb*rfat rCdeâ tprt Ndo 2060110.2090907.2094700 and 2T22S+Sof tha rwjorrf* Oftha M H « Courty Oar* and |f̂ x#d*r, and a* ihflwti on th* arecntpartybig plat, uU propartfy babta. mora' y*ftl*M)*'rtiTrf*Mf*r»ao **3 fofcaaw 

Lot IO OlectL Daktt-Wrrt S U W M * * ^ 

AW 
Lot T2 Sloe* t, Dakota w*at ftuWKf^orX aeeen^ raecrrfarf at rjcaptt-n Gar* ami Kaoorrfor 

That; **4rf &»n*r hw by th«** LII aaam* laid out. plat̂ arf ana" auto*****1 tha m+ov* rfaaoifbarf real prx»p#ftfy aa •hewn IWaon, anrf rftalgnarta* ih* aama aa D a DAKOTA WA2ST 
SUSOMS-OW rHASE 3. • mubAMton of tha Oty of Gratia Junction, Mawa County, Cotorarfaatrirfopa hanAygâ  
* An atraota ana roMo ahewn haraon, Mnf Abanaaan Lana. &t#™rck etrwt and WaaJtbufn ^trttart to tHf fal h4rfth of ztwh" ptarttdwrf rt*)ht*~of'*w*y ara harorfey d nodi fi af »d to thaCĥ of (aV-Brna) Jurv̂ ^ aCntWH, artal fbr dralnaaa ana unalafyruM Utflfcy pwppaja, 
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* <rrt#A*Oon aaaa*rWrt t'a**jvaa' ay t*a p»*rwpr»ji for th# b#n#iTt of juijônknp pv>«̂ rti>TT. 
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o*vrtoru of lc»u* Vttrmby p L r w a ^ t>Kj»Jl not inWaaW Qpgrarata aart aaM aapn̂ ant* by araetana er pUcdnf any Piicrawnanta t" — anal aaraaa to ana •Vet*, twa aaaaimiiCt 
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W WTTNE3S WHtRCCF Mil owrara havacauaaJ t̂ rrwnMWpf hafwuntd- aofcamtt*̂  
OIK Wa*t> LLC a Catoraaa Umtoa t 

Otatacf 
Cpumyaf 
Tha foraajeaifl B>fcgtwfan̂  PvaUeareten Maa aatrmrfaalaaJ aafera ma 
by r\fnpf ft Q . CfMllf j \ \ aa M#**«1n« rart««- of O K vvwt. LLC 
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UEMHOLDERS rtAIWCATUH Of FLAT 
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ty "» _ V."1^ Ô mmaat- .rftt, th..«horfty of Bo Board of Dlmeto™. 
t h M 2 2 £ f i l < i « y o r 2 0 O a . 

B Fort Bonk of CC4OTM4O , Insisted <b~£ 

County of rrkto.) 
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DAKOTA WEST SUBDIVISION PHASE 2 

BOOK2522rAGE 826 UWE/CUKVE T A B L E 

6 0 . 9 9 ' 

BLOCKS ; LOT 6 

BOOK 2236 TAGE 679 

80O'D3T4'W 45027 
BCHT4 ICSArt 
ILLMBLB AAi* 

3."reA»T 

6 0 . 6 7 ' 

°j CLOCK, z flr; BLOCK 2 r-utrs 
|n> unatan 

pDRPBSI 

LOT 2 
jg BLOCK. Z 

• LOT1 
S 7S3rean 

BOOf; 2711FASE 720 
500*0313^rV 368.56' 

6 1 . 7 5 ' 

S BLOCKS 
LOTS 

B 1 . 7 5 " 

BLOCKS 
LOT 4 

o era MPT 

61.75' 
BLOCKS 

^02 

6 1 . 7 5 ' 

a BLOCKS 72 BLOCKS ™ 
L0T2 - j , a msoaarT 

NOP 'os*ire 
WASHBURN STREET 

1 1 9 . 5 0 ' 

B 3 . 8 7 ' 
BOO'06'12-H 168 BP 

c s 

— g y w — 
BLOCKS 

urn 3 5 0 0 - 0 8 ' I B ' H 

5 7 ^ — 
BLOCKS 

UJTZ « V 0902 90 r r \ ) 

Kr-'sOO 'i 

: BLOCKS J J , 

LOTS **] 

|^JSL0CK1(Yf| 

cr BLOCK 4 
LOTS 

l 
NOP ' O B ' i a * E 

IOTT-SB-
BLOCK 4 LOT 2 
J W o M f t 

• - i - l ^ - M ^ r f 13-1 -1™-,^ 

r». • *-«*». K fin n j ' BLOCK 4 L0T1 
nman 

1 0 7 . B B ' 

A 

sasrer̂ e-E LOT a 

SO OJ" 

LOTS 
DAKOT/i 

PAGE 34B 
soctoiirw 

12025' 

L0T7 
WEST SUB 

L I N E ARC RADIUS DELTA CHORD BEARING CHORD 
L I 1 9 . 1 8 ' 5 4 4 * 4 1 ' 1 8 - E 
L 2 19.IB' N 4 4 ' 5 7 ' 4 2 " E 
L 3 1 9 . 1 8 ' S 4 5 * 1 B ' 4 3 * H 
C I 1 9 . 1 5 - 13 5 0 - 8 1 ' 1 5 - 3 B ' S 4 0 ' S 0 - 4 9 ' E 17 58* 
C2 6 7 . 1 6 ' 4 8 . 0 0 - 80 " 0 9 ' 4 5 " N40 'S3'43'rt 6 1 . 8 1 
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C4 1 7 . 5 5 ' 1 3 . 5 0 - 7 4 • ^ g • 0 B - S44 -ooaa -w 1 6 . 3 4 ' 
C5 1 . 5 6 - 1 3 . 9 0 ' 6 ' 3 7 ' 4 2 - S 0 3 ' 2 7 0 3 - H 1 . 5 6 ' 
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L3 6 0 . 7 6 ' s o o ' o a i s - w 
L 6 2 6 . 0 0 - NB9 'Sl-JB-W 
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VOEGELY MINOR 5UBDMSKJN 
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' C O L O R A D O 

serving the community together 

junction 

C O M M U N I T Y 
DEVELOPMENT 

June 15, 2004 

Rob and Gina Cantrell 
G & R West, LLC 

RE: Fencing in tledicated right-of-way / Fences over the allowed height in the 
;front-yard setback 

Dear Rob & Gina:. 

- For permission 1o allow the current illegal fencing to remain in the Dakota West, 
Subdivision, two permits will need to be applied for: 1) A Revocable Permit for • 
the fencing to remain in and across dedicated rights-or-way; 2) a variance to 
allow over height fencing to remain in the front-yard setback until the fencing in ; 
the right-of-way is removed. I am enclosing both checklists that are required for-
these processes. 

The first process will be the Variance, which will be reviewed by the planning 
• Commission. If the variance is granted, Staff will recommend that it be 

conditioned. When the fences in the right-of-way are to bo removed, tho fences? 
in the front-yard setback will have to be removed or lowered to meet the current 
Code requirements for fencing in the front-yard setback. 

The second process will be the Revocable Permit, which wili be reviewed by the 
City Council. You can submit' the materials for review at the same time, but they 
will be iwo separate processes. 

As ! mentioned to you earlier, there is no precedent for issuing a Revocable 
Permit for fencing across a dedicated right-of-way. If the Variance for the fences 

• in the front-yard setback is denied by the Planning Commission, the procesc will 
stop there and the Revocable Permit wiii not proceed to the City Council. 

Should you have any further questions regarding this process please faetrree io 
contact me at 256-4033. 

Lori V. Bowers, Senior Planner 
Community Development Department 

I S O N O R T H 5TH S T R E E T , GRAND J U N C T I O N , C O 815.OI P [970] 244 I43O F [970] Z$6 4O3I WWW.gjcity.org 
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FEE $10.00 r- PERMIT # 12211 

FENCE PERMIT 
GRAND JUNCTION COMMUNITY DEVELOPMENT DEPARTMENT 

THIS SECTION TO BE COMPLETED BY APPLICANT 

PROPERTY ADDRESS 3flB % 
TAX SCHEDULE NO dfiW ~llol " 60'I *1 

*t« PLOT PLAN 

.PROPERTY OWNER %,•/,« y-T^fe) Co^rtl 

OWNER'S PHONE (<77o) kSS- mk± 
OWNER'S ADDRESS 

CONTRACTOR CALUlS £ a ndSCapi rtGf 

CONTRACTOR'S PHONE 

CONTRACTOR'S ADDRESS j? fO 3 f e # i - ^ -

FENCE MATERIAL CedtXK KmCe. 

FENCE HEIGHT rS f_t /^O" 
j r 

A Plot plan must show property lines and property dimensions, all easements, all rights-of-way, all structures, 
all setbacks from properly lines, & fence he!ght{s). NOTE: PROPERTY LINE IS LIKELY ONE FOOT OR MORE 
BEHIND THE SIDEWALK. 

a- THIS SECTION TO BE COMPLETED BY COMMUNITY DEVELOPMENT DEPARTMENT STAFF »» 

ZONE A l T Y p - ^ T . ^ 1 
SPECIAL CONDITIONS,/^ QÂ - f$Ql AMtjJi j f e 

SETBACKS: Front \ from property line (PL) or 

Side CY 

from center of ROW, whichever is greater. 

from PL Rear Of from PL 

Fences exceeding six feet in height require a separate permit from the City/County Building Department A fence constructed on a-corner 
lot that extends past the rear of the house along the side yard or abuts an alley requires approval from the City Engineer (Section 4.1.J 
of the Grand Junction Zoning and Development Code). 

The owner/applicant must correctly identify all property lines, easements, and rights-of-way and ensure the fence is located within the 
property's boundaries. Covenants, conditions, restrictions, easements and/or rights-of-way may restrict or prohibit the placement of 
fence(s). The owner/applicant is responsible for compliance with covenants, conditions, and restrictions which may apply. Fences built 
in easements may be subject to removal at the property owner's sole and absolute expense. Any modification of design and/or material 
as approved in this fence permit must be approved, in writing, by the Community development Department Director. 

I hereby acknowledge that I have read this application and the information an/Tplot plan are correct; I agree to comply with any and att 
codes, ordinances, laws, regulations, or re^'ctpns wWtd^ap^T I t^Tderstan/that failure to comply shall result in legal action, which may 
include but not necessarily be limrtedto-r^moval ofymetfenee(s) ar the crwrjexs cost. 

Applicant's Signature 

0^ 
Community Development's Approval _̂  < 

City Engineer's Approval (if required) 

Date 

Date 

Date 

2 A . 
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DAKOTA WEST SUBDIVISION PHASE 2 

BOOt 2884 rACEcflS 
BOOK.2522 PAGE 826 UNE/CUKVE TABLE 

BOOK. 2711 PAGE 72fl L I N E ARC RADIUS DELTA CHORD BEARING CHORD 
L I 1 9 . 1 8 ' 5 4 4 * 4 1 ' 1 B - E 
L 2 1 9 . 1 8 - N 4 4 ' 5 7 ' 4 2 ' E 
L 3 1 9 . I B ' S 4 5 M B 4 2 ' H 
C I 1 9 . 1 5 ' 13 5 0 8 1 • 1 5 - 3 8 " S40 ' 2 0 ' 4 9 ' E 1 7 . 5 8 ' 
C2 6 7 . I B ' 4 8 . 0 0 ' 8 0 ' 0 9 ' 4 5 ' N40 - 5 3 - 4 5 - K 6 1 8 1 
C3 6 8 . 7 5 ' 4 8 . 0 0 " B S ' 0 3 - 5 5 - N 4 0 ' 1 3 - 0 S " E 63 o a 
C4 1 7 . 5 5 ' 1 3 . 5 0 " 7 4 ' 2 s - o a - S44-O0 2 B - H 16 34 
C5 1 .56" 1 3 . 5 0 ' 6 - 3 7 - 4 2 - S03 ' 2 7 ' 0 3 - W 1 .56" 
L 4 1 9 . I 8  s 4 5 * o a l e - E 
L S 6 0 . 7 6 " SOO'Of l - I 2 - N 
LE 2 6 . 0 0 - N 8 9 * 5 I 4B~H 
L 7 1 6 . 0 0 ' M 0 0 * 0 8 ' 1 2 - E 
C6 5 9 . 6 9 " 3 B . 0 0 90 ' O O ' O O - N 4 4 * 5 1 ' 4 B - M 5 3 . 7 4 -
C7 5 9 . 5 4 ' 3 B . 0 0 B 9 ' 4 6 - 3 0 ' N45 - o r a 7 - E 5 3 . 6 3 ' 
c a 4 5 . 0 8 ' 3 8 . 0 0 ' 67 - S B ^ " S56 ' 0 6 ' 0 2 ' E 4 2 49 
C9 1 5 . 9 6 " 1 3 . 5 0 ' 67 ' 4 5 ' 02 • S55 ' 5 9 - I 7 - E 1 5 . 0 5 " 
LS 2 7 . 1 0 ' S 8 9 * 5 1 - 4 B " E 4 

-Af- f a t a bRASS ..AP r*TSA COUNTr SURVEV MARKER 

FOUNO 3 - 1 / 4 ALUM. CAP 

SEr »5 FEBAft.'CAP PLS I B 4 7 6 I N CCNCRET£ 

S E T # 5 REBA -̂CAP PLS 1 B 4 7 B 

FOLtO P ! N £ .H.UMINW CAP A S NOTED 

FOUND PIN S r tASTte CAP A 5 IOIED 

WTICT Icurtilng u f&Urxa law raj U I eoaEarr* tnr lewl action Dosed 
imnff ty defect in thu w n j «ttuiw t r r » vara altar you ilrat otacavar aicn 
Mfact In no event aa, wry action baud uoon *T*r ealact UI tfila Mrvay ta 
nrowcad asrt tran tan taar* tma tna ait* D I t i » caruficauon jroei hereon 

BASS Or BUMMOB STATEMeHT: O u ^ l ara a n d a , arU north of 
tho lAaao County Local CoonlauM tV«am, locoiV 4eiarinA«M by 0 r » 
c*»*r¥«tlona on the anew oaf Maaa County away loartarat th.Cmtar-
^ a t o o ^ r t a . ^ o o w . i ^ B v . h ^ c . p U ^ Q ^ ^ e u n ^ r t t J -ê JJJSSJJ"* °°™ — B * * " " t*» maaaiiraalk.an^oft«allria 

SEE St€ET I FOR SURVEVCR-E CERTIFICATE 

DAKOTA WEST SUBDIVISION 
PHASE 2 

G & R WEST LLC 
SECTI0KSE1/4 HE1/4 8 16 |TnTOP- | B W f t | R N 6 £ - 1 E « t | r€RI01AM UTE 

THOMPSON-LAUGFOBD COEPORATION 
B S 9 S B 1 / 8 R O A D - B - S I O C 9 7 ) 8 4 8 - 6 0 6 
QRAND JUNOTLON OO 6 1 BOB TLOCTLAWEST.CXJM 
S:\Su-vey\0543 55 Hest \n1atPH2jrc I Je t No 0543-002 
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DAKOTA WEST SUBDIVISION FP-W^OSS 

OF PARCELS SITUATED IN THE SE1/4 NE1/4 S.16, T . l S., R.1 E . , UTE MERIDIAN 
CITY OF GRAND JUNCTION, MESA COUNTY, COLORADO 

VICINITY MAP STATEMENT or OVSNEHSWT AND DEDICATION 
Thr t tha i a i r ' - - '"ad. G&X Wane LLC. a Cotjrpdo l imi ted Uatmtty Company. la the 
ownarof t fea . J J K n a r f e h t h o County ofMaaa, Sta ta ofColorado, aaaoraad a t 
K^oapttot Nrfa. ZnBtviaO. 20SC007. 2CA47SO and2!22»>*a of t h . r«JOT« rf tha 
Mao* CountyOa+ and KaoordW. *tU aa ahown on tha aooompanylna p l o t o«U 
property t*>ri« mora particularly *>acrr«»J aa fotowa: 

fJaajimilna; o t a pet i t aMeh baarv nraat 400 f o r t from tho E o n Cajartar Comor 
o f SooOen IS, Taimohtof 1 South . Korajo l t o o t of lho l i t . Uarldlan. 
thanoa Waat U S faatj 
thanoa M o t h S4&4S b a n 
thanoa Eoot T£rt faatt 
thanoa South &4e\46 foot co t h o r*otit of Boiowtoif. 
exCEfT n»*d r-^rrc of way o r tr— 5o\,-*>. 
AND 
r M m i hare EMC o f t h o Bouthmart Comor of tha 6E1M of tho 
NE1M of aald l a m 1ft 
-thanoa North C c n t W E M 1S20.0I f a r t t o tha North ana of aald 
SE tM of tha I SV4 of Baoslon Vf t 
thanoa E a a t K V T O f a a t . 
thanoa South faan 
t J m a W a a t l 2 r V 3 f . r o , 
t h a n Sour* 34e\4S faaa 
thanoa ¥A«ta>1.*Jfaat t o t f t o r c l n t of Baatavnrj 
EHCOTBaatirantaKthaecirthiivatCorna^ 
whoa. South Una aaura South SCTOLTOO" E a o t a M i 06 baartna. aerrtakiad 
haraai t a ta raarthr thorites 
t h a n South OCHXXXr Eaat 4 8 f J O foatt 
c h « j « Mcnr, OCroOCT Eaat S C O raat ft»- t * . U v » rc*rt; Baakirtni; 
t h a n . North OLf IS'LHJ' Eaat-417.0 fare, 
thanoa South TOWtKT E a « t 104,79 f a r t j 
t h a n S o i ^ 0 C T O t C T W a a r ! . + r 7 J r a t t i 

thanoa North rXJWOCr Waat « * . 7 0 b a t tha tha t ™ Tolrrt of Baajnnta*. AMP 
Baalra*na o t a pou t pana BS7 .00 faa t NrXTOCKaTE and TS&PCI faat 
H9Cr-0CKXrw o f T>H SE oontar 

* Mflrtajn oaaarnant looatad on tha north peuridaryof 
aapanjta InatnjmanT, 

ouMMalon to aa « ran tad py 

and ooraaparaia tha Boas M a o f tho NETM B*«»»» l t \ Toirnarap 1 South, 
Kanaa T EaanVOJ* t o K a r MOCTCcnxrE and a l Paartran) o o r « l n o d harnm 
t a a> rrartA-a'i-Jrto; 
tbaneo ao&QCrtXrZ VTOO f o o t t o tha moot nortrtarVruEcamtarog tho lona 
a w t r i n O o * 20EZ a t Paaa B I B i 
t r * ™ T « c ' T > o x i c r w : r a « ) f W t t 
thonaa WXrtXStxrT KTOOO fooa 
t h a n N B C r O O W I BIOQO f a r t 

*^D*ltr*t^i*t^t*irtinmtLcaiTm-c**pBr(HlortM*^ l i n r n m i n a 
T ârnaiTOy aaaa raoordad r> Soul; ST92 a t raoa EH4 of tha Moao County 

CONTROL DIAGRAM 

W W 
SKftMta 

r 
n w « e i m » 

S E V r MEM 6.16 

SCALE i"-200' 

s r n o i » 
U C * H « o 

ThancaaJono y-o artanaton of tha South tnaof tha t paTOal ataaia I>a4 
ai aoarl Boat 319* a t ro«o OVh North S o ^ S t r « " Waot, a jBotanooof 2 * 1 
f o o t t o t h o E o o t ana of a laaroa^ erf lara< aaaiorfaoal r l a aauioilPyalaaalrannna'arf 
In U o t a Z t S i r t r a a a a B e V i e a i 
Thonoo atom «M Eaot kia o f thart M r t a i atoaca^oad to aaU Doult SSIS o t 
Paajoo B B / a U . North OCOBTW Ejaot, a iHatamaa of S0OJ97 faat to tha 
South ana of n aaaajal of aatal aWtfrftaM ai o aaarrooty jiaaa) paoanaaj ai 
B o o k 2 2 S S « t raajaSTBj 
Thanoa atom tha South ana o f thart ooroal a a a w M ai aa>U Boot 22SS a t 
raaa S7B. North CtT'eTZa' Eaot . a alatanoa of f a r t t o tha Waat nna of 
t h a t paroeJ jUaortaaal ai aaU Book STSZ a t r a t a 014i 
Thanoa alona aaU Waal ana. South Ot>10!n4'1>o»rt.ao»otoniioof S S S i S 
f a a t t o tha ro io t of Baa M n a . 

Tha t aatal Owiar has ay thaao ptaaaanta) laM out, alattaal anal ouooVataal 
alaavrovai njad ar-^oarty aa a r«awnha>aer i . a r J j l ao la r i a l^ thaaa f rMiaoD 
S i H W r W I O H a aupaMaton of t fa t City of Crramal Jurarston. Maaa CourrtTj 

I auaaVataal tha aaova 
una aa DAKOTA WEST 

t CTty of CJranat Junction. Maaa Courrby. ColoraJo. 
and «loao hanrry mmkM tha fD4o»ma AMltc jmcr . an4 onam^ 

* AH otroata ana noaaa ahoaw raanaon. aaarwj Aaanlun tana. Pannarca r>traot. mnd 
P - V a i l a a w l M a i a f i a 1 i > l a Y h o f t t l a a r a t j t ^ 
City a f A a n d Junotkai f o r t h , u o . o f tho pubtts Itarwar ao puMlo atraata, andftar 
aVaanaaa anal unaarajiniayl upMty purpoaaa. 

' A l mia^Tpurpoua laaamant. aWanrarad to tha Q t y of gfaaid Juriotaonforthauaaof 
CWy apamaal put Ho utlft laa aa oaraotual aaaamaifa fo r tho Iran^iation. ayanruon. 
rnaantanaaoa and raeata'of uraTlaaa and ap^wtanancaBitharoto Intauaawj out not 
arnrcad t a dactrto fciaa. oaWa TV ana*, naaund a*a. araaanaav aarrtary aanar Unaa. wart mn*m\ talaaliMM hraa. ai l fat lan awaa. draaaaaa. and aWo f o r t h a Inataiatlan and 
m*!rrt^n*f»a of t r j f f V : sannd f»c»rUa*. atraat »arn>ia. t roa* aru* tr*A* mTtvcujr**. 
*LltltByaaaaiiiaiia dodaiaaaaJ-tathaBayof tanaaal jMitaaJawfaa-tiialaTaofCaa/ 
appro^adpuafjo u t t l a a aa aarpataaal aaaanwito f o r tho lrartaaartlon.oearation 
m a a r n a n a r » ary raaaar of u H l f ^ 
awlnaiatWaaaaJrBlaalfc 
• • t o r Dnaa. and tnlaphona tmm\ 

- AH draaiaaa aaaaiiaMTta aro t o ho aaaafaad r j f aoparato rnatrumarrt To tha Potato Waot 
htamapfc-iara Aaajtfat lon ao parpatual aaoalfarltafaraojaBayaiaaoaf riaiaff aafaaa-aaaBh 
orhjlnatoo f r m t ^ p r e o a r t y 
raarcrlotlona aat fnr th ki aadd, 

r aunnad. aubjaot t a tho « r t r » i crwwltaona and 
d r a m un i i i aW m r > . ^ « r a a * t^f-Q 

.J 

*T|ragt<A1»t»lr-»«XWTtT^ 

hprvvy f t e t u d . or fnnti i M t r a a m TMI. t i x w g h rttttursl or WĴWTUIJ* teeWtctf^rirf fb r 
raowatrtfcnd twy 

t v t w i n * w t ftorth In MU ITI*̂  
* AH iwwBMtita in - r u * t h * rt$tn PT i n f r i H m l t%rr>w p i t Mtonfl, o w . urate-, f t - r a i t * 
•nrf «e re*a by t h i I W I t l i r t H , t t u r i i w w r i . DTHIIIM, haYrtrWwftfc t h * r t f lw 
M r r t w or r w w w htaHWhif tr-wa MM! pnwbi ^ r w U i d hfl»-»wpr. t h a t tiwNwpaaliiiwr 
t w n » m •h»B u t f t r i t h * MMM hi > M i t t h i r i t i w pr\jdm,t mmim*r. WurthAKrrvr*. rrm BM-W ofmtU k>-> twraity piMtMd « n a l not kiniUn or ow+uniUn HIU M M n w n t * by 

mnd 4*fjrM« to a n j from M —iwninit> 

thJp •LaTV ŷ dot* not p o n r t l t u t * j i T ^ » * t t T r t t*y thhi w j r v q p r o i ' 7hony*cw-
. Al Iwltorarwtlon t^Mrdtnm flww »hlp. ri#>t#-of^w^, 

IV » f rom J"" 

- I ^ V O U S E f t M a U f l V 

• t t d « 4Jur«j|IHJHHiLpmrod by P l m AnwrKswi 
Juna t2. ZOOS. 

ot tm* rn„ property 
hWft««« TrtW No- .34413, 

HJItCt- JUTBTDr: lo CulcTSM l>M M l M l CLOWMIM my Ugkt K tUn tflHtj 

LOXI anr t»rnrt »i tPu *v>*r wirAjn g f ywr* you f i n t 9WOT*IP WUJI 

owrwrw ri»ri*t- a*vfyxttwta- llarihflU>r#arm r i y w i i i t w l h«r#pn. 

IH WTTNEge WHEKECF M M pwtt*r» h t w o*iaWth*l r i iwiie* t o bw h a w i w • 

- T C P 

S t a t a o f 

Countyof ) 

Thafaraardruj <tataraantof Oaniaroluuaild Oaaiiaatlon aaa ai liawlailaad" bofora ma 

py R f t V i r f - 4 - f n n - r f t O O Man*,m« ramva- of 3 1 It Wooc LLC 

'd ay o f . \ l * r t f * r i aPOPfortlioa*oral TI ••• i i r -"T*«** 

WX-LAJCATION Of CCaVtHAWTB 

TMP pnypot-iy ta fcjfcjtwt t v tho. %*rmm at tha aeaYfmanU. eonrfhdOM. and nmxricUonmy 

UCNIiOLOStO RAITCATION C f PIAT 

Th* ut^<»r«l|rH«J ha>rvt>sj o»rtJfU* ta+iart feted hoUar ITT JI » # M f t y 
h t w i t iiBBft t h * prepartv httm-n ^ • a r a w J f i t . .Jo— Nraby 
Jo(n in a««i. i » n w ^ 
d« r f . r t k rn by t h * owtwrp T̂ wraof JH-I >«^r»t t h a t I U »Mfl»w1lw 
I r r u r w t Mfiuh I * i wiin ̂  In Book 9971 * t rma* OO* pf t h * 
puWte fTWOtwV* o f M * M Coumy. Colprwtfj W >MaVvrw(1n4rW 
Co t h * 4*dte»*tlprt*' *nrM«i hinran. 
U f a j ^ W r u . ^ ^ l ^ j / y 
.nAhsrIlryof luPoand of Dlt«ptor-j. t M * 

«a*ril ttnt 
tiiVatZOOS. 

FOR 9*nk of Cdktmda 
TTOE OTmflCATIOH 

W*. U*r*-jl*»»n Lacvl TM*. LLC, * t*B*J Irr*ur«rw4 cornpany, •** dvki 
BC-J»TTM<I In Lh* Stjttdj rrf Cotorado, rSm^t^ CJrrWfy l>t»«. w« <̂j>v« 

WJ« t a » w prop-rly r* v « M t o 0<1X iV»frt, U-C * CctoriUc LlmrtW 
Uabttly C**rrrpawryi Thac t h * currtTTc UKM h*v* b**n HdU: TVwt *JI 
m o r t i n * * not **rrt*n*d or r*l****<l atwweard w r o A * r M * * t i n i t j a w d 
by L**v *r* •hewrri h*r*cfi J»nd chtte thtmt «r* no othttr mnan^i- m a w of 
nponrfa Th*t * l M i i m t n t f , tw*«gvmtkmm mnd H f h t e of w H r f r*Odr* i r f 

PATE. J n H f >T, M M . 
f A N D TITLE 

MortdlaB Land mta. LLC 

CTTY AfTlCCVAL 

Thlo plat of PAXDTA HC9T BUBPrVTSION. a auadMalon of tha City of Grand 
Junction. County of Maaa. S ta t a of Colorado, MM appnvad 
r W a g i ^ a a y o f 1*-- 8 0 0 8 

C W M M ^ a ? ^ 

CLEKK AMP KECOIU?ajtB CEmTfTCATE 

S ta t a of Cctorado T ^ 

Countyof Maaa ) 

TWa plat haaj aopagtad far fmnm al tha ofTfaa of tho da r t and [taaoralar of 

Maaa County. Colorado, a t ' i'otxk on thai 

\ ^ " ^ W l * T ^ 200O, AJJ, *nd w«* rMOftitd at R*«pOcm 

No. anq«iv» „ r « B ^ i 3 « r a i ? ^ d l l L 

B»!_ 
d a r t ond Eananjlai 

SLnWETOTO BTATEMBHr 

Paouty 

t Parana R. Shaahorn. a naalotared fWaoatonal Land Purvayor ai tha Stata 
of Colorado, do honaby atata t ha t tha aoeormanyoia plat o f PAWTTA WEST 
BUBDIVISIOH a auaaMaton o f a par t of tha OBy o f t ^ r j Junction. Ciilpruao. 
haaaaajl PhMaalod rymo ond/or utfc4arrnydaiaetaupornalanoiidiu^iuaoiilai 
a ftaUaurvaypf thaaama. Tha) plat flonfta ma t o tho naajulranua ita for oubdMafon 
Plata ajaaanlad N tha Q t y of Orand Junction Pandopnaait Coda and tha 
appooaha law. of tha S ta t a of Colorado t o tho lajanof aa/Uiaaaaaja 

i t la en^ appftoaMa t o tha a m y data hanpon. 
• na rranty or opaaon aa t o oamara*ap. nanhoUara. 

DAKOTA WEST SUBDIVISION 
G & R WEST LLC 

5 E C T I 0 H g l / 4 MEI/4 S IS | r h r & p - j 5outn|fTCE: 1 E « t l r g U p j l i t " 

TEOMPSON-LANQPORI) CORPORATION 
B 8 0 S B 1 / 8 R O A D - B - S I O C07O) 8 4 3 - 0 0 0 7 
GRAND JUNOTTON OO S I BOB TJOQTICF»RAGT.OOM 
S\SirveyMTS43 GCT Mwr -s. :at n n J t t No 0543' v l 
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DAKOTA WEST SUBDIVISION 

BOOK 2564 PAGE 6 8 9 
BOOH 2322 PAGE 926 

BOOK 2238 PAGE 678 

BOOK 2711 PAGE 720 

soo'Ps,ry.y;rea56' 

S C O * 0 3 T 4 " W * B 0 a 7 

1 
L HOO-OB ia -E so- U T I L I T V EASEMENT 33B^~ 

BLOCK 1 
LOT 10 

e n a r s a r T 
£BM Acres 

/ j 
/ 

I S J 
H b d - q B i ; E 1 3 1 . 6 8 |H rats.ra 

BLOCK 1 
LOT 12 

ases ACHES 

BISMARCK 
(a NOO -OE'IS-E fig M 

107 BE' 
BLOCK I i 

L0T8 , , 
Ansa rr 

X 9 4 . 0 7 %b* 

I SOW 559 PASE 346-. 
•̂.TTDBTT'E * r a r s 3 ^ 6 0 . 0 4 : 
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DAKOTA WEST SUBDIVISION PHASE 2 
A REPIAT OF LOTS 10 AND 12, BLOCK 1 OF DAKOTA WEST SUBDIVISION 

CITY OF GRAND JUNCTION, MESA COUNTY, COLORADO 
VICINITY MAP 

MOT TO SCALE 

' Irritation aa earner* l u M on t h * north Ina ianry of eufcdhnelen t o k* c r a n u d by 

CONTROL PIAGRAM 

r 
MtHa-t 1321.33-

SCALE 1--S00-

SE1M NEW 5.16 

PHASE 2 

rn 
PHASE1 

H . J -

PHASE2 

OECH 
UCWrHS 

IM •»•»•• IIM.J7 

t 

I CIM 

OTtct: teaming to Colomoj lor tgu u t oananco mt l ea l i c l k n band 
ocn any arhct m tnla ar«*y wlthl/i Urae mam a t a r yaj l lrat dueonr e j j i 
erect In re avant a n tnt action taaact i*wn any Okfect ln una airvev ta 
oaaanad nana tnan tan yta-i troa tr* data ol t m eartiricaiLGn anean raraen, 

- L V O L S E i L M n V W r - -

a m i c TV/Jt. 
s o n 

STATEMENT OP OWMBKOHir AMP rjCPlCATlDH 

KNOW ALL MENOYlrieoIl»ltJ!aEMT»c 

That the unaerelaned. £34* Waat. LLC a Colorado Lkntted Ua W l t y Company, la tha 
c a m or c h a t m l property In tha County o f Maaa. ena teofColc»aa lo .d \ reeno*dec 
KocapMon Moa 206*135. 2DcV>76« and 21220+S o f the rncor-u of t h . 
Maaa County Clark and Raeordar. ana1 a* ahoafl on t i « aooompanyns plat. aaU pfwoarty 
bam* mora partlcuuirty aanalaja aa fbaoaaa 

l a * « J Hook t Dakrta n f j e t SukatMekm 
AND 
Lo* a mast t . Dakota Waat OuWMaton. a ac r»Bh* w the plat thereof 
naaa-alaat a t Eaoaptm Hcv i O U * « * In t h o ofnee of tha Maaa County 
Clark anal Kaoanaar 

ThataaM Owner hee by tfcaaa pra a l aU out , purged and au*dMe*d tha a a w 
deauceed neal property a* ehown hereon, anal dailaneteath* earn* aa DAKOTA WEflr 
SUBDIVISION PHASE 2 . a o u W t 4 t o o f t « Chv of G n ^ J ^ r t f c a ^ Ua—Count*. 
Colorado, end doee haroay maha Che folowwyj aodtoatJtone and erantei 

* All a traet* ana* roade ehawn harem, betn* Aberdeen Lane. Blemarck Street, ana 
VAeehburn S t ree t t o tha f u l width of their plana*! Ha>t*n>fnw OTharaty aaCcata*' 
t o tha O t y of Orend Junetton for tha gaa of t h * pubae fonawr aa puHo atraota, ana 
for dretnaea anal undergrard u tn ty Carpono*. 

*A» rrMtt).piaTJoa*aaaotnanta narar atari t o t h * OBy of Orand Junctton for t r * ua* of 
CaTyaayawMpMaeteinTal^aaia^ 
tnaaitanansa and ropatr o f utnWaa anal appartananca* tharato MeUaCnf hu( not 
fcnltad t o alactrle Bnaa. cabal TV nhaa. natiaat | aa alaaanaa. aaeetejy aanar Una*, —tar 
ana*.telephone aha* emot ion Una*, arahtaaa. a n l a w far aha Inatalatlon ami 
maartanahe* of t raff ic oontna leamee. etreet Beht*^ traaa and e.red* avuetureo. 

* A* dnnnaaw aaaawaalaa aw t o a* arentad ay ooparato Inowumonc t o tho Dakota Weet 
Nomapwpara A*aoct*t*7ry*J porpatuat eeeement* for cerwayerico of mnoff water n h t h 
orlf lnete* f rom the pnjewrrylienaly plat ted. *upj*ct t o tho t e ^ a , ccrWIttlane end 
reatrietlon* a « t f o r t h In wad t 

/ 1 t m n t . Grant ruooi Uo* In Boot j j t j t a t Taaa J J i , 
* ItTlaatlon aaaaniaHtraaorr** ay tha camara f o r tha hanant ar**JohHnf propartlaa. 

* A l aaaairaalta awluaatha nah to f n < r a a « ana- aajtaaa on. alan*. ovar. onaar. throaah 
ana actio** ay t h * aanafWaifaa. thaar aunoaaaora. or motltnth taaathar nath tha right 
to t r i m or n rnon t M a r f a r M j tnaaa anal bnaalt priMaWhoaaarw.that OwbonondaHa*/ 
caynar**h#lutll laatfta*arfiaria raaaonarl* and pruaant mannar. Pg r t lw lno r^ tho 
cwvara of aaU lo ta hanaty p a tua l aha) not bunion or ovarinvnaan aaU aaaanunt* ay 
•raetfrif or plaeaif any IrnW rvarnant* thataon in^ilch n i ^ anaMntnaaaonaMa Inajnaaa 
ana1 aanvaa t o an* from th* naaamant. 

Dalai canajra fa r t twr oartlfy t ha t an aanhcAaara araraproaiimad honon, 

IM WTT>fSflft ViWEXEOP oat* oaavra hana cmtttmd thnV nmmmm t o a* haraunto outaaorfaaali 

g a K Waat. LXJC. a Ctaoraao U n a t a d J J a W r ^ e y ^ a i v j . 

S t a t a o f 

Caanayof 

Tnafgraatang Bt J r tafa»inTa ' r ]H < i i atoa anal CWhuraon —a apanoinaaaaa hofaro rr» 

» fafrtQ.fnfrrtf,^ 
" L F < * * . \ -\ 

a, BOOS f p f th* WT\>tiiWlIaf*ntaOta»»I pUrpPH—. 

C V r / n / f l i f 

UEMMOlcera HATTCATIOJ OP PLAT 

Tha undanplan** lHaaay oartHW* t h a t I t la a holaarof * oaeurRy mtaraat upon 
U"> jasaaray haronn daaarHU* and ao*a haraty Jom m ana conaan t t s tha 
daaTcatlon of tha UndaaaonSad In aaldaaaUoatton oy tnaoa twa thanaof and 
afraa t h a t I ta ooourtty hTHraat which la raeonaad m SootS37l a t Pad* SS4-of 
fliapuHle n a n of Maaa Cwnty. C^anao a n a l a* aohonflnatad t a t h a da*1oa«ona 

cauaad tha** praaanta to ba 
M t h t h * authority of I t * Board of 

In attnaa* fharaof, tha aaid psooratlon baa 
by i t * _ ^ C t _ E i S a a « o £ _ _ _ r * * 
t h t a i a o l day of ZOOS. 

zeros- 0 7^ 

DECLARATION OP COVENANTS 

rhw property la auajact t o tho t e rm* pf tha covana rn« c s n d l t a w and raatnettona 
oontaMad Hi an aiatrumant raeonaad ki Boat 3JL3£ a t Paao j J j Q _ 

TTTLE CERTIFICATION 
Wa, MartaTaal Land TMa. L L C a t l t l * biaunanoa ooiiajamaa duly 
Boanaad In tha fitata of Colorado, haraey oartlfy chat uahav* 
anammad tha t i t l e t o tha h a r m l aaaanM propartv. t h a t * * Bad tha 
Ut t a t a tha prooarty la vaatad t o CnW Maat, LLA a Calorado Utrttad 
L^arMty C o n ^ w That t i w cnjrront taaoa havo boon paldi That aU 
morriaaaa not aanaaflad or ralanaad of racord nor nthanrla* w w n a t a d 
bylaw ara ahoaai haraan and t ha t thar* am no othar anounahanoa* of 
njoandt That a l aaaaamancav 1 aaarvarclona and rajhea of lady pf racord ara 

PATS •Imr 13 * » 0 T 

crrr ATfUDVAi 

s t * UMImt 1> WHT 
AME ANPTJfLE T l T l / fUfUUSA 

MortoTan Land TTtlo. L L C » * l f * W * 0 

TOa plat of DAKOTA rVlfflT SUBDIVISION PHASE £ a avbdh^lon c^tno Qty o fOfand 
Junction. County of Maaa. S ta t* of Colorado, aanaapprarad 
th.2i£. d a v o f ^ X j 

CLEKX AND KECOKDEPS CERTIrlCATE 

Sta ta of Colorado j 

County of Maaa j 

ptirt trmm macttjruMi f b r ffin<|lrj the afnctt »?f the Gtrtt -*ntt KKanLtr of 

MCDURI; 
I f o r m n a j j t 

Maaa County. Colorado, fdock E, M . on thto ̂ i C ^ d a y of 

•a jU . ! 2003. A g . and waa raoordad a t g*c*ptlon 

Mc J / 3 4 al 3̂  m f l a t B o o t e f j a t P a a a 3 2 L > T p r a » i . r rto. 

Oerk and Kaoordar 

suievrroea STATEMCHT 

Deputy 

L Panmp « , Bhaahom. a raajatered f i afaaadandl Land SurHrynr In tha s t a t a 
of CUonado. do haraay e t e t e t h a t tha a a a a M n n y M a k n o T DAKOTA WEST 
S ^ » C l M B I O N P H A s e a . a auaaMaaaiot a p a r t of th*CHy of Grand Junction. 
Calorada. haa haen pnapanad by me anaVor under my daaot aupervWon and 
rapraeemaaflaUaurvryof tho aama. Thta putteonforma t o tha iWra rnan t a 
far aubaWon plat* aeaaflad In the Oty of g r and Junction Dotalupinant Coda 
*nJ t h . .ppacabyUaaa <X t h . S ta t* ot QSorado t o u„ b ^ t ^ tnc^Udas 

— 1 appbaable t o the oaevey da ta haraan, 
^ cr opinion a e t o oamanaMp, lanholdan*. 

Thl* eurvay do** notoonetnuta a t l t h 
Laiajflnd Cm pmvlon* A I aiformatlort 
oaeamenta of rroord. adjomar*. and 01 

eaansh ay tlaeeurveyar or Thpmpaan. 
reaardaid ownoiahlu. riajtcanarnway. 

othar documanta That may af fac t tha auarrty 
k y r 

La*3c*iana,a 
of t i t l e t o thle pnaperty la from a OB* oamnetmarrt ptaaarad 
Herttaaa TWe Campany. N a COW017B, aatad March Z r i MarUan Land 
Title. I X C No. S9STO. dated March SO. and Meridian Land Title. LLC 
No. 0O249, dated May 1. ZOOZ. 

. Pert Dank o f Colorado 

Sta te of C^l«*V*^ 

County of (feso.) 

Th. foraaolnt UjnhoMar-* Itoafleation of l l a t wa* aeknonlod,ii 

by fflfcfafj i l ba f . V l C d r W t JcVtf ^ n . . , ^ ^ L. 

fcrthaaforomantlflnad purpeeeo. 

A foundation obeervatlen report by a Beeneed Enalnaar la 
naaulred for aurTdbyj conatnuctton. 

Notary PuMlo 

My m a ^ n t o 

DAKOTA WEST SUBDIVISION 
PHASE 2 

G & R WEST LLC 
SECTlOrtSEl/4 h E l / d S 16 | rwNSIP-l S0UUi|lNI3E. I E w > | MBirOlAft 

THOMl^N-IMGFORD CORPnUATrnw 
j n « * - i — 


