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RECEIPT OF APPLICATION
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PROJECT/LOCATION: S W 8&4/;-.9/:/ 12‘/‘JL. ¥ /-70

act® 2011 7)1 92350 ¢ 23500

Items to be checked for on application form at time of submittal:

E(Application type(s)

& Acreage
Zoning .
Location

E(T/ax #(s)
E{Project description
roperty owner w/ contact person, address & phone #
Developer w/ contact person, address & phone #
& Representative w/ contact person, address & phone #
Zl/Signatures of property owner(s) & person completing application
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% General Meeting/Pre-; Date || :/ zzjoz.

Ap];licant _Zhain (0&}75;/ Phone X 3869  TaxParcel# _270!-333-00-94

Location Z7 249%- @ Proposal M Ur,llezg,u Thrk-
Meeting Attendees _|£ Achbeck, 4 @ZPZ{, Ted Ziavonne.

While all factors in & development proposal require careful thought, preparation and design, the following circled items are brought to
petitioner’s attention as needing special attention or consideration. Other items of special concem may be identified during the review
process. General meetings and pre-application conference notes/standards are valid for only six months following the meeting/
conference date shown above. Incomplete submittals will not be accepted. Submittals with insufficient information identified during tt
review process, which have not been addressed by the applicant will not be scheduled for a public hearing. Failure to meet any deadline
for the review process may result in the project not being scheduled for hearing or being pulled from the agenda. Any changes to the
approved plan will require re-review and approval prior to those changes being accepted.

plication Conference Che

ZONING & LAND USE PIANNER’S NOTES
Zoning: e
b. Future Land Use Designation:
Growth Plan, Corridor & Area Plans Applicability:
OFF-SITE IMPACTS
access/right-of-way required
traffic impact
&P street improvements
d. drainage/stormwater management
e/ availability of utilities
SITE DEVELOPMENT
butk requirements
traffic circulation
parking (off-street: handicap, bicycle, lighting)
landscaping (street frontages, parking areas)
screening & buffering
lighting & noise
signage
MISCELLANEOUS
a. revocable permit
b.  State Highway Access Permit
c. floodplain, wetlands, geologic hazard, soils
d.  proximity to airport (clear or critical zone)

@ related files SPR-A5-10%

neighborhood meeting

Ry

A

application fee: & f40+¢7$d plan + B15/ac
Due at submittal, Checks payable to City of GJ
@ Transportation Capacity Payment (TCP):

c

d

e

f

g

h.

Drainage fee:

Parks Impact Fee:

Open Space Fee or Dedication:

School Impact Fee:

Recording Fee:

Plant Investment Fee (PIF) (Sewer Impact):

PROCESSING REQUIREMENTS
~ Documents - ZDC, SSID, TEDS, SWMM

b./ Submittal Requirements/Review Process
¢.  Annexation (Persigo Agreement)

i pendn

*PLEASE RETURN A COPY OF THIS FORM IN THE
COMMUNITY DEVELOPMENT DEPT. REVIEW PACKET*



APPLICATION COMPLETENESS REVIEW
Use “N/A” for i}ems which are not applicable |
Date: f’{ / ‘7/6’ .1
Project Name: 0 { 7l Ex gy (if applicable)

Project Location : LQ C/[/{ g/ f g/-: z"zd (address or cross-sireets)

Check-In Staff Community Development: [% initials of check-in

Development Engineer: staff members
APPLICATION TYPE(S): C/D/(
(e.g. Site Plan Review)
o0
FEEPAID: Application: /%0 ° BALANCE DUE:
Acreage: L 20 °® Yes amount $
Public Works; 35 ° N

o
J(éa“)/ It Derne a—fé} z

COMPLETENESS REVIEW: | :

Originals of all forms received w/signatures? °© Yes © No, list is missing items below

L ]

Missing drawings, reports, other materials: Q‘ﬁo/_" Yes, list missing items below
Note: use SSID checklist

0/

Incomplete drawings, reports, other materials? *No © Yes, list missing items below
Note: Attach SSID checklist(s) w/incomplete information identified




Professional stamp/seal missing from drawings/reports?
? No ® Yes, list missing items below

[

Other:  Please list below

PROJECT ASSIGNMENT AND PROCESSING

Project Manager: Ly/' /g

Special Processing Instructions:




REVIEW AG™NCY COVER SHEET  FILF"0._SPA-2005 -06Z
Community Development Department

250 N 5th St, Grand Junction, CO 81501

Phone: (970) 244-1430

FAX: (970) 256-4031

E-mail: CommDev(@ci.grandjct.co.us

Petitioner Please Fill In: Petitioner Please Fill In:
Review Agency PROPOSAL Cur\v\nn\)lm firk €ast + Corne
, LOCATION s cornir 244 RY+L70
Comrmmnis, Thidsomsid ENGINEER/REPRESENTATIVE
— ) Cyaonne ¥ Rssoc - ﬂcp
Return to Communtiy Developmentby 3, /5'/05 ' PETITIONER Cl‘l__“?m e «Rec
ADDRESS '
Staff Planner /Zr{:,.,[m A—SAIQeLL PHONENO 24 }-o74 G -7 QI

COMMENTS - For Review Agency Use Only

Use Additional Sheets If Necessary And Refer To File Number

REVIEWED BY PHONE NO DATE

-
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Kristen Ashbeck - Canyon View Park Exp=nsion B Page 1 |

From: Laura Lamberty

To: Shawn Cooper

Date: 7/8/03 9:46AM

Subject: Canyon View Park Expansion

As | said in my voice mail, this project has not been approved for construction and issues concerning the
extent of the half street improvements and quality assurance requirements for drainage and roadway
improvements need to be met. | understand that your contractor is currently constructing these types of
improvements. STOP WORK on these improvements until you have approved plans and quality
improvement plan in place. Any work which does not have the appropriate testing may need to be
removed or have expensive in situ testing performed.

CC: Bob Blanchard; Kristen Ashbeck; Mike McDill; Rick Dorris



_Pagel]

['Kristen As_h'be;é% - Re: Cultural C‘forhgf

From: Shawn Cooper

To: Ashbeck, Kristen
Date: 5M3/03 4:04PM
Subject: Re: Cultural Corner

Joe has told me that if we need to cut the bank back to get the permit, CUT THE TREES! I'm glad we
don't have to go that far, THANKS!

>>> Kristen Ashbeck 5/13/03 >>>
Just don't touch those trees!

>>> Shawn Cooper 05/13/03 03:58PM >>>
Thanks,
That's what we need, and | will talk with Ted and Bill to see what we can do for the wash.

SC

>>> Kristen Ashbeck 5/13/03 >>>

Shawn

Bob, Kathy and | discussed the concern with the go-ahead for the corner, the treatment of the wash etc,
We are willing to give you clearance to move ahead with the project as bid. HOWEVER (the big
however), Kathy mentioned that you had offered there might be something at least maintenance-wise that
could be done to clean up that area of the wash some in lieu of having to reshape it, etc. We won't hold
up the clearance for it but if you could get back with us on what could possibly be done with perhaps
some weed control and/or other clean-up, it would be greatly appreciated. Please have Ted still respond
to comments as we spoke as to justification for not following the cross-section recommended by the 24
Corridor Standards and Guidelines. Hopefully this gives you enough to go on. [f not, please call or
e-mail. Thanks,

Kris



GRAND JUNCTION DRAINAGE DISTRICT

P.0. BOX 969 GRAND JUNCTION, CO 81502
(970) 2424343 FAX (970) 242-4348

Date: May 2, 2003

To: Grand Junction Community De %Ent Department
Attention; Kristen Ashbeck 74
From: John L. Ballagh, Manager

Subject: Canyon View Park, SPR 2003-062

The District does operate and maintain the presently open drain
known as the MITCHELL DRAIN. The location of the drain which is to be
piped is shown correctly on the plans. The District does not have any
arrangements with City Parks concerning installation of pipes into Canyon
View Park as part of the piping of the open drain with the development of
Spanish Trails Subdivision.

The District has a license from the City for the operation and
maintenance of the drain once it is piped. The District would prefer an
easement.

The activity is over five acres in area so a State Health Department
construction permit will probably be required.

The Drainage District does not have jurisdiction over Corcoran Wash.
The application indicated that the US Army Corps of Engineers had been
contacted and that permits are expected.
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GRAND JUNCTION DRAINAGE DISTRICT

P.0. BOX 969 GRAND JUNCTION, CO 81502
(970) 242-4343 FAX(970) 242-4348 w

Date: May 2, 2003 4\1)0 69

To: Grand Junction Community Dev ;}%Ent Department
Attention: Kristen Ashbeck

From: John L. Ballagh, Manager

Subject: Canyon View Park, SPR 2003-062

The District does operate and maintain the presently open drain
known as the MITCHELL DRAIN. The location of the drain which is to be
piped is shown correctly on the plans. The District does not have any
arrangements with City Parks concerning installation of pipes into Canyon
View Park as part of the piping of the open drain with the development of
Spanish Trails Subdivision.

The District has a license from the City for the operation and
maintenance of the drain once it is piped. The District would prefer an
easement.

The activity is over five acres in area so a State Health Department
construction permit will probably be required.

The Drainage District does not have jurisdiction over Corcoran Wash.
The application indicated that the US Army Corps of Engineers had been
contacted and that permits are expected.
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REVIEW [ "ENCY COVER SHEET FIL NO. S P@ no3 - 062
&2\ Community Development Department

5| 250 N 5th St, Grand Junction, CO 81501
g/ Phone: (970) 244-1430
FAX: (970) 256-4031
E-mail: CommDev@ci.grandjct.co.us
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Use Addltional Sheets If Necessary And Refer To File Number
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" Community Development - CANYON VIEW PARK EAST - ~ Page

From: "jim daugherty" <jdaugherty@utewater.org>

To: “Comm Dev" <CommDev@ci.grandijct.co.us> \ G
Date: Thu, Apr 17, 2003 4:38 PM (}j(})
Subject: CANYON VIEW PARK EAST d( \ '

Ute Water Conservancy District
Review Number
SPR-2003-062

Review Name

CANYON VIEW PARK EAST

* COMMENT

* The proposed 8" water line shall not connect to 24 1/2 Rd. but end at the proposed fire hydrant.

* Relocation of the existing water meter and backflow prevention device serving the existing rest room and
future concession stand would best serve the system by being located near the proposed fire hydrant.

* An existing water meter (3/4") for the G Rd. corner expansion will be credited to this site. Dual checks in
the meter pit will be sufficient for back flow prevention at this site upon approval by our cross connection
department, however if future expansion requires a greater degree of protection the proper device will be
required.

* Mechanical plans for site and facility are required for cross connection review. This set of mechanical
drawings need to be left with Ute for future reference.

* Water meters or wet taps will not be sold until a cross connection review is done from the mechanical
drawings.

* A cross connection review must be completed, and an agreement that proper cross-connection devices
will be installed must occur prior to Ute Water's approval,

* ALL FEES AND POLICIES IN EFFECT AT TIME OF APPLICATION WILL APPLY

If you have any questions concerning any of this, please feel free to contact Ute Water.

Edward Tolen P.E.
Project Engineer, Ute Water

Jim Daugherty
New Services Coordinator, Ute Water

George Jachim
Cross Connection Supervisor, Ute Water

DATE 4/17/03
PHONE OFFICE 242-7491

FAX  242-9189
EMAIL jdaugherty@utewater.org
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From: Peter Krick M
To: Kristen Ashbeck; Wendy Spurr
Date: 4/21/03 8:51AM 'Zl 09
Subject: Canyon View Park L}
Re: SPR-2003-062
Kris,
No comments at this time.
Peter
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REVIEW COMMENTS

Page 1 of 5

May 13, 2003

FILE #SPR-2003-062 TITLE HEADING: Canyon View Park Expansion
LOCATION: SW Corner of 24'2 and 1-70

PETITIONER: City of Grand Junction - Parks & Recreation

PETITIONER'S ADDRESS/TELEPHONE: 250 N 5th St

244-3869

PETITIONER'S REPRESENTATIVE: Ciavonne & Associates — Ted Ciavonne

241-0745

STAFF REPRESENTATIVE: Kristen Ashbeck

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT AND LABEL A RESPONSE
TO COMMENT FOR EACH AGENCY OR INDIVIDUAL WHO HAS REQUESTED
ADDITIONAL INFORMATION OR REVISED PLANS, INCLUDING THE CITY, ON
OR BEFORE 5:00 P.M., AUGUST 13, 2003.

CITY COMMUNITY DEVELOPMENT 5/7/03
Kristen Ashbeck 244-1437

1.

B

L o

= Ooe

Neither the general Project Report nor the plans make reference to or address the 24 Road
Corridor Subarea Plan and Design Standards and Guidelines that apply to this project. of
specific concern is the treatment of Leach Creek and provision of a trail per the
Plan/Standards & Guidelines. These documents need to be reviewed and all pertinent
sections addressed by the project.

Landscape sheets do not include standard note re: requirement for underground,
pressurized irrigation system.

Provide a lighting detail for tennis court lights.

Include tennis court lighting in isofootcandle lighting plan.

Need to lable Corner Site Plan (L0.5 of 8).

Where needed on Landscape set, reference detail of park entry sign that is in Civil set on
Sheet P100.

Need evidence of 401 and 404 permits prior to issuing a Planning Clearance for this
project.

Architectural details of shelters for canyon View East - do have one for comer site.
Bicycle racks? Location and detail.

On Sheet E100ISO - lighting pole detail needs specific reference to full cut-off fixtures.




REVIEW COMMENTS / SPR-2003-062 / PAGE 2 of §

CITY DEVELOPMENT ENGINEER 5/7/03

Laura Lamberty 256-4155

Sheet C102

1. Street improvements need to extend to match street improvement limits on opposite side
of street, approximately 460' to the north. Show irrigation ditch and related improvements
as necessary.

Sheet C105

1. North area of 24 '2 Road (Sta 4+74) shown indicates a Irrigation headwall, frame and

grate to be constructed. No detail is provided on this sheet as indicated.
2 Rock lined swale @1.12% to 1.4%. This slope is flatter than the SWMM minimum.
Sheet L0.5 CV east

1. Sheet has no scale or north arrow.

2. Confirm park sign at entrance off of G Road is not within sight triangle.

Sheet L 103

1. Confirm entrance landscaping does not conflict with sight triangle. Plantings need to be
less than 30" at mature height.

i Noted drawing scale does not match bar scale.

Sheet L 8

1. Confirm entrance landscaping does not conflict with sight triangle. Plantings need to be
less than 30" at mature height.

Drainage Report:

1. Check temporary V-ditch capacity at design slope. Design slope of cobble lined v-ditch
is less than that permitted by SWMM.

2. Provide calculation and detail for outlet scour protection at discharge of Mitchell Drain to
Corcoran Wash and at extension of pipe for Corcoran Wash.

3, Address improvements at 24& G in Drainage Report. Separate drainage letter may be
adequate.

24&G

L. 24 Road Corridor Plan indicates a 10' separated pedestrian path on the east side of Leach
Creek and channel improvements. Show improvements and compliance with this
adopted plan.

CITY FIRE DEPARTMENT 4/25/03

Norm Noble 244-1414

1. No objections to the proposal.

CITY CODE ENFORCEMENT 4/23/03

Nina McNally 256-4103

Code Enforcement comments and questions are based upon the most frequently addressed code

violations for new construction/uses as they may apply to this project and are subject to

comments of other review agencies.

1. All vegetation, fences, walls and berms must be maintained so that there is no sight
distance hazard nor road or pedestrian hazard. ZD 6.5
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2. Outdoor storage must conform to regulations for this Zone ZD Chapter 3.4.1. referencing
Outdoor Storage, Non-res. ZD Chapter 4.1.1.2.

3, Dumpsters and refuse containers shali be enclosed in a solid, opaque enclosure
constructed of brick, masonry, stucco or wood at least six (6) feet tall.

4. Dust control measures must be taken during construction and for any parking areas

Municipal Code 16-126, and parking areas maintained as required at ZD 6.6.A.9.b.
5 Adequate shielded lighting shall be provided for all parking facilities used at night ZD

6.6.A.8.
6. All outside light sources shall conform to the standards set forth at ZD 7.2.F., Nighttime
Light Pollution.
7 If new signs are necessary a permit is required.
8. Fences require a permit. ZD 4.1.J.
CITY ATTORNEY 4/15/03
John Shaver 244-1501
No Comment.
CITY PROPERTY AGENT 4/21/03
Peter Krick 256-4003
No comments at this time.
CITY TRANSPORTATION ENGINEER 5/2/03
George Miller 256-4123

REVIEW COMMENTS / SPR-2003-000 / PAGE 2 of 4

Proposal is for the east expansion of Canyon View Park, as well as expand facilities (develop
two shelters, horseshoe pits, and Bocce courts) at the NE corner of 24 and G Rds.. The east
section will extend east to 24 }2 Rd, and will have an access to 24 Y opposite the road at the
south side of Vineyards Church.

This eastern road section will connect to the existing park road network to the west, but will
predominantly be used to access the newly developed baseball field and the six tennis courts
immediately adjacent to 24 '2 Rd.

24 '2 Rd is classed as a minor arterial, and is slated to receive bike lane markings by the 2001
Urban Trails Master Plan. G Rd is also classed as a minor arterial, and is slated to be expanded
as part of a future City Capital Improvement project.

Comments:

1. (East Section) Though this has been stated in the project overview, the plans need to
clearly show that there will be only one access point to 24 %2 Rd. Plans show potential
access geometries extending to 24 '2 Rd, and also show an existing access across from
the church.

2, (East Section) With respect to striping requirements, due to projected 24 % volumes, and
possible park access volumes (as well as opposing left turn volumes utilizing the east leg
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of the intersection), a left turn pocket will need to be developed for park access.
Additionally, bike lane width will need to be provided along the entire site frontage.

3. (24 / G, NE Comer) It is not believed that these minimal facility improvements will
generate new traffic to the level to justify any improvements to existing G Rd geometry
at the adjacent park access. However, the Capital Improvements to G Rd will certainly
exceed any capacity or flow issues.

CDhOT 4/16/03

Permit Unit 87230 248-7230

No access or utility concerns to date. Needs to stay out of CDOT right-of-way.

UTE WATER 4/18/03

Jim Daugherty 242-7491

COMMENT

* The proposed 8" water line shall not connect to 24 1/2 Rd. but end at the proposed fire
hydrant.

* Relocation of the existing water meter and backflow prevention device serving the

existing rest room and future concession stand would best serve the system by being
located near the proposed fire hydrant.

* An existing water meter (3/4") for the G Rd. corner expansion will be credited to this site.
Dual checks in the meter pit will be sufficient for back flow prevention at this site upon
approval by our cross connection department, however if future expansion requires a
greater degree of protection the proper device will be required.

* Mechanical plans for site and facility are required for cross connection review. This set of
mechanical drawings need to be left with Ute for future reference.

B Water meters or wet taps will not be sold until a cross connection review is done from the
mechanical drawings.

* A cross connection review must be completed, and an agreement that proper cross-

connection devices will be installed must occur prior to Ute Water's approval.
. ALL FEES AND POLICIES IN EFFECT AT TIME OF APPLICATION WILL APPLY
If you have any questions concerning any of this, please feel free to contact Ute Water.

GRAND JUNCTION DRAINAGE DISTRICT 5/8/03

John Ballagh 242-4343

The District does operate and maintain the presently open drain known as the MITCHELL
DRAIN. The location of the drain which is to be piped is shown correctly on the plans. The
District does not have any arrangements with City Parks concerning installation of pipes into
Canyon View Park as part of the piping of the open drain with the development of Spanish Trails
Subdivision.

The District has a license from the City for the operation and maintenance of the drain once it is
piped. The District would prefer an easement.
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The activity is over five acres in area so a State Health Department construction permit will
probably be required.

The Drainage District does not have jurisdiction over Corcoran Wash. The application indicated
that the US Army Corps of Engineers had been contacted and that permits are expected.

Comments not available as of 5/13/03:
Bresnan Communications

Parks & Recreation Department

City Utility Engineer

Grand Valley Irrigation

Grand Valley Rural Power

Qwest

Xcel



REVIEW COMMENTS

2™ Round
Page1of 5
July 9, 2003
FILE #SPR-2003-062(2) TITLE HEADING: Canyon View Park Expansion
LOCATION: SW Corner of 24'; and [-70

PETITIONER: City of Grand Junction - Parks & Recreation

PETITIONER'S ADDRESS/TELEPHONE: 250 N 5th St

244-3869

PETITIONER'S REPRESENTATIVE: Ciavonne & Associates — Ted Ciavonne

241-0745

STAFF REPRESENTATIVE: Kristen Ashbeck

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT AND LABEL A RESPONSE
TO COMMENT FOR EACH AGENCY OR INDIVIDUAL WHO HAS REQUESTED
ADDITIONAL INFORMATION OR REVISED PLANS, INCLUDING THE CITY, ON
OR BEFORE 5:00 P.M., JULY 16, 2003.

CITY DEVELOPMENT ENGINEER 6/20/03
Laura Lamberty 256-4155

L

Drainage and sight distance issues resolved satisfactorily - no response required.

2. Half-street improvements on 24 1/2 Road are still required per previous comments. I
believe CDOT's comments are either poorly worded or taken out of context as in
discussion with CDOT regarding the comment they did not feel it was intended to have
that meaning.

CITY TRANSPORTATION ENGINEER 5/2/03

George Miller 256-4123

Comments pertain to plan set and comment response from 5-03.

1.

24 Y2 Rd left turn lane design is incomplete (details of north leg striping changes needed).
Area plan will be used to develop striping plan. This edited sheet will be provided to the
planner (Kristen Ashbeck). In brief description, the park frontage will have to be
widened north of the proposed entry access for a minimum distance with which to
provide an on-street bike lane (see comment 3), as well as a median in which to provide a
minimum 50' long full width turn lane. North of the turn lane width, the striping pattern
will be revised so as to provide a 30:1 returning taper back to the existing centerline
placement.

Landscaping details aren't clear on mature planting heights. Sight distance needs must be
referenced at both park entrances. Please reference TEDS sections 5.2.6 and 6.2.3.
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3.

Earlier discussions about meeting Urban Trails needs for a bike facility along 24 4 Rd
led me to believe there would be a bike trail loop extending from 24 % Rd into the park
property and running from the north to the south boundaries of this project. As there is
no such loop shown, lets just stay with the Master Plan requirement for an on-street lane
extending along available width of this project's 24 1/2 frontage.
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FILE #SPR-2003-062 TITLE HEADING: Canyon View Park Expansion
LOCATION: SW Comer of 24); and 1-70

PETITIONER: City of Grand Junction - Parks & Recreation

PETITIONER'S ADDRESS/TELEPHONE: 250 N 5th St
244-3869

PETITIONER'S REPRESENTATIVE: Ciavonne & Associates — Ted Ciavonne
241-0745

STAFF REPRESENTATIVE: Kristen Ashbeck

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT AND LABEL A RESPONSE
TO COMMENT FOR EACH AGENCY OR INDIVIDUAL WHO HAS REQUESTED
ADDITIONAL INFORMATION OR REVISED PLANS, INCLUDING THE CITY, ON
OR BEFORE 5:00 P.M., AUGUST 13, 2003.

CITY COMMUNITY DEVELOPMENT 5/7/03
Kristen Ashbeck 244-1437
1. Neither the general Project Report nor the plans make reference to or address the 24 Road

Corridor Subarea Plan and Design Standards and Guidelines that apply to this project. of
specific concern is the treatment of Leach Creek and provision of a trail per the
Plan/Standards & Guidelines. These documents need to be reviewed and all pertinent
sections addressed by the project.

Petitioner Comment: Page 2 of the noted document includes Standards “required unless it can
be demonstrated that an acceptable alternative meets one or more of the following
conditions:"”

e “The alternative better achieves the stated Purpose”- The original Master Plan for
Canyon View Park predates the 24 Road Corridor Plan. In this Master Plan a north-
south 8'wide concrete trail through the park was proposed and constructed internal
to the park and not along its west boundary (24 Road). The current proposal
reinforces the connection of the existing park trail system by extending it to G Road.

o “The purpose will not be achieved by application of the Standard in this
application”- An estimated 90% of the above noted internal park trail has been
constructed for a number of years. Further more, significant completed facilities and
improvements (parking lots, sport courts, the Corcoran Wash wetland mitigation}
predate the 24 Road Plan and now prohibit the placement of the trail and/or the
widening of Leach Creek along the majority of the 24 Road frontage.
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o “Unique site factors make the Standard impractical”- The above noted factors
reinforce that the Standard is impractical. In addition, the corner area proposed for
development has unique historic and cultural values associated with the Basque
Community. The row of trees that exist along the east edge of Leach Creek have been
carefully avoided to honor the wishes of with the Basque Community.

2. Landscape sheets do not include standard note re: requirement for underground,
pressurized irrigation system. h

Petitioner Comment: This note has been added.

3. Provide a lighting detail for tennis court lights.

Petitioner Comment: Tennis court lighting is not currently a part of the construction. The tennis
courts were bid as a ‘design-build’ portion of the project, with the contractor providing
the appropriate foundations and conduit for future lighting.

4, Include tennis court lighting in isofootcandle lighting plan.

Petitioner Comment: Tennis court lighting has not been designed, nor budgeted.

5. Need to lable Comer Site Plan (L0.5 of 8).

Petitioner Comment: Completed.

6. Where needed on Landscape set, reference detail of park entry sign that is in Civil set on
Sheet P100.

Petitioner Comment: Completed.

7. Need evidence of 401 and 404 permits prior to issuing a Planning Clearance for this
project.

Petitioner Comment: Copies of Permits are included.

8. Architectural details of shelters for canyon View East - do have one for comer site.

Petitioner Comment: Shelters have not been designed, nor budgeted, however they will maintain
the Architectural theme of the Phase 1 shelters.

9. Bicycle racks? Location and detail.
Petitioner Comment: Bicycle racks will be similar to Phase 1. Locations have been added to the
Site Plans.

11.  On Sheet E100ISO - lighting pole detail needs specific reference to full cut-off fixtures.
Petitioner Comment: This information is on the Lighting Drawings, but it is not clear. Please
see the attached letter from Burke Associates confirming this.

CITY DEVELOPMENT ENGINEER 5/7/03
Laura Lamberty 256-4155
Sheet C102

1. Street improvements need to extend to match street improvement limits on opposite side
of street, approximately 460’ to the north. Show irrigation ditch and related improvements
as necessary.

Petitioner Comment: There are a number of reasons for not providing the noted improvements:
o We stopped the improvements at the Federal Highway ROW line on the west side
of 24 %2 Road.
e CDOT comments in this document state, "'Stay out of CDOT ROW."



REVIEW COMMENTS / SPR-2003-062 / PAGE 3 of 7

e the future configuration of the highway overpass is unknown, but is assumed to be
widened to the east because the centerline of 24 % Road is east of the centerline
of the existing overpass;

o if widening of the existing overpass is determined, and a walkway along the west
side is desired, this work would be part of future construction of the park. It is
not in this Phase.

Sheet C105

1. North area of 24 %, Road (Sta 4+74) shown indicates a Irrigation headwall, frame and
grate to be constructed. No detail is provided on this sheet as indicated.

Petitioner Comment: The note on this sheet has been changed to reference Sheet C106.

2. Rock lined swale @1.12% to 1.4%. This slope is flatter than the SWMM minimum.

Petitioner Comment: The rock- lined swale will be addressed below under “Drainage Report”.

Sheet L0.5 CV east

1 Sheet has no scale or north arrow.

Petitioner Comment: This has been provided.

2. Confirm park sign at entrance off of G Road is not within sight triangle.
Petitioner Comment: This has been confirmed.

Sheet L 103
1. Confirm entrance landscaping does not conflict with sight triangle. Plantings need to be
less than 30" at mature height.

Petitioner Comment: This has been confirmed

2. Noted drawing scale does not match bar scale.
Petitioner Comment: This has been corrected.

Sheet L 8

1. Confirm entrance landscaping does not conflict with sight triangle. Plantings need to be
less than 30" at mature height.

Petitioner Comment: This has been confirmed

Drainage Report:

1. Check temporary V-ditch capacity at design slope. Design slope of cobble lined v-ditch
is less than that permitted by SWMM.

Petitioner Comment: Since the ditch is temporary we were not concerned about capacity, only
nuisance flows. The ditch is cobble lined, not riprap lined, so I didn’'t believe it fell under
the dictates of this criteria. The swale is at this slope because that is the slope the paved
area will be when completed. There is no way to steepen the grade without destroying
the subgrade that is being prepared for future construction.

2. Provide calculation and detail for outlet scour protection at discharge of Mitchell Drain to
Corcoran Wash and at extension of pipe for Corcoran Wash.

Petitioner Comment: Calculations for the riprap at the Mitchell drain outlet are attached.
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3. Address improvements at 24& G in Drainage Report. Separate drainage letter may be
adequate.

Petitioner Comment: See letter attached.

24& G

(s 24 Road Corridor Plan indicates a 10' separated pedestrian path on the east side of Leach
Creek and channel improvements. Show improvements and compliance with this
adopted plan.

Petitioner Comment: See response to Community Development Department Comment #1.

CITY FIRE DEPARTMENT 4/25/03

Norm Noble 244-1414

1. No objections to the proposal.

CITY CODE ENFORCEMENT 4/23/03

Nina McNally _256-4103

Code Enforcement comments and questions are based upon the most frequently addressed code
violations for new construction/uses as they may apply to this project and are subject to
comments of other review agencies.

1. All vegetation, fences, walls and berms must be maintained so that there is no sight
distance hazard nor road or pedestrian hazard. ZD 6.5

2 Outdoor storage must conform to regulations for this Zone ZD Chapter 3.4.1. referencing
QOutdoor Storage, Non-res. ZD Chapter 4.1.1.2.

3 Dumpsters and refuse containers shall be enclosed in a solid, opaque enclosure
constructed of brick, masonry, stucco or wood at least six (6) feet tall.

4. Dust control measures must be taken during construction and for any parking areas

Municipal Code 16-126, and parking areas maintained as required at ZD 6.6.A.9.b.
5. Adequate shielded lighting shall be provided for all parking facilities used at night ZD

6.6.A.8.

6. All outside light sources shall conform to the standards set forth at ZD 7.2.F., Nighttime
Light Pollution.

% If new signs are necessary a permit is required.

8. Fences require a permit. ZD 4.1.J.

Petitioner Comment: No comment Required

CITY ATTORNEY 4/15/03
John Shaver 244-1501
No Comment.

CITY PROPERTY AGENT 4/21/03
Peter Krick 256-4003

No comments at this time.
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CITY TRANSPORTATION ENGINEER 5/2/03

George Miller 256-4123

REVIEW COMMENTS / SPR-2003-000 / PAGE 2 of 4

Proposal is for the east expansion of Canyon View Park, as well as expand facilities (develop
two shelters, horseshoe pits, and Bocce courts) at the NE comner of 24 and G Rds. The east
section will extend east to 24 2 Rd, and will have an access to 24 % opposite the road at the
south side of Vineyards Church. h

This eastern road section will connect to the existing park road network to the west, but will
predominantly be used to access the newly developed baseball field and the six tennis courts
immediately adjacent to 24 ¥: Rd.

24 Y Rd is classed as a minor arterial, and is slated to receive bike lane markings by the 2001
Urban Trails Master Plan. G Rd is also classed as a minor arterial, and is slated to be expanded
as part of a future City Capital Improvement project.

Comments:

1. (East Section) Though this has been stated in the project overview, the plans need to
clearly show that there will be only one access point to 24 2 Rd. Plans show potential
access geometries extending to 24 % Rd, and also show an existing access across from
the church.

Petitioner Comment: A note has been added to Sheet C102 stating that the existing access points
will be removed in this phase.

2. (East Section) With respect to striping requirements, due to projected 24 % volumes, and
possible park access volumes (as well as opposing left turn volumes utilizing the east leg
of the intersection), a left turn pocket will need to be developed for park access.
Additionally, bike lane width will need to be provided along the entire site frontage.

Petitioner Comment: A striping plan is attached showing the northbound left turn lane.

3. (24 / G, NE Comer) It is not believed that these minimal facility improvements will
generate new traffic to the level to justify any improvements to existing G Rd geometry
at the adjacent park access. However, the Capital Improvements to G Rd will certainly
exceed any capacity or flow issues.

Petitioner Comment: No comment Required

CDOT 4/16/03
Permit Unit 87230 248-7230
No access or utility concemns to date. Needs to stay out of CDOT right-of-way.
Petitioner Comment: No comment Required

UTE WATER 4/18/03

Jim Daugherty 242-7491

COMMENT

» The proposed 8" water line shall not connect to 24 1/2 Rd. but end at the proposed fire
hydrant.

Petitioner Comment: The line has been removed from the hydrant to the proposed connection in
24 % Road.
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* Relocation of the existing water meter and backflow prevention device serving the
existing rest room and future concession stand would best serve the system by being
located near the proposed fire hydrant.

Petitioner Comment: A new water meter and backflow prevention devise will be installed at this
location in Phase II.

* An existing water meter (3/4") for the G Rd. comner expansion will be credited to this site.
Dual checks in the meter pit will be sufficient for back flow prevention at this site upon
approval by our cross connection department, however if future expansion requires a
greater degree of protection the proper device will be required.

Petitioner Comment: Understood

¥ Mechanical plans for site and facility are required for cross connection review. This set of
mechanical drawings need to be left with Ute for future reference.

Petitioner Comment: We understand that this is provided at time of Building Permit.

" Water meters or wet taps will not be sold until a cross connection review is done from the
mechanical drawings.

Petitioner Comment: Understood

* A cross connection review must be completed, and an agreement that proper cross-
connection devices will be installed must occur prior to Ute Water's approval.

Petitioner Comment: Understood

* ALL FEES AND POLICIES IN EFFECT AT TIME OF APPLICATION WILL APPLY
If you have any questions conceming any of this, please feel free to contact Ute Water.

Petitioner Comment: Understood

GRAND JUNCTION DRAINAGE DISTRICT 5/8/03
John Ballagh 242-4343

The District does operate and maintain the presently open drain known as the MITCHELL
DRAIN. The location of the drain which is to be piped is shown correctly on the plans. The
District does not have any arrangements with City Parks concemning installation of pipes into
Canyon View Park as part of the piping of the open drain with the development of Spanish Trails
Subdivision.

Petitioner Comment: Extensions will be performed by the Park’s contractor.

The District has a license from the City for the operation and maintenance of the drain once it is

piped. The District would prefer an easement.

Petitioner Comment: So noted, negotiation and preparation will be handled through the real
estate division of the public works department.

The activity is over five acres in area so a State Health Department construction permit will
probably be required.
Petitioner Comment: A construction permit is being processed

The Drainage District does not have jurisdiction over Corcoran Wash. The application indicated
that the US Army Corps of Engineers had been contacted and that permits are expected.
Petitioner Comment: This is correct. Permits have now been secured.
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Comments not available as of 5/13/03:
Bresnan Communications

Parks & Recreation Department

City Utility Engineer

Grand Valley Irrigation

Grand Valley Rural Power

Qwest

Xcel
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RESPONSE TO REVIEW COMMENTS

2" Round
Page 1 of 1
July 16, 2003
FILE #SPR-2003-062(2) TITLE HEADING: Canyon View Park Expansion
LOCATION: SW Corner of 244 and I-70 RE C E | VE D
PETITIONER: City of Grand Junction - Parks & Recreation JUL 1 6 200 3
CoMmuTy o
PETITIONER'S ADDRESS/TELEPHONE: 250 N 5th St EVELOPMEN
DEpT T
244-3869
PETITIONER'S REPRESENTATIVE: Ciavonne & Associates — Ted Ciavonne
241-0745

STAFF REPRESENTATIVE: Kristen Ashbeck

NOTE: THE PETITIONER IS REQUIRED TO SUBMIT AND LABEL A RESPONSE
TO COMMENT FOR EACH AGENCY OR INDIVIDUAL WHO HAS REQUESTED
ADDITIONAL INFORMATION OR REVISED PLANS, INCLUDING THE CITY, ON
OR BEFORE 5:00 P.M., JULY 16, 2003.

CITY DEVELOPMENT ENGINEER 6/20/03

Laura Lamberty 256-4155

1. Drainage and sight distance issues resolved satisfactorily - no response required.

2. Half-street improvements on 24 1/2 Road are still required per previous comments. I
believe CDOT's comments are either poorly worded or taken out of context as in
discussion with CDOT regarding the comment they did not feel it was intended to have
that meaning.

Petitioner Comment: Half-street improvements on 24 % Road will be built with Phase Two of
this project, as per discussions between Joe Stevens and Tim Moore on July 16, 2003.

CITY TRANSPORTATION ENGINEER 5/2/03

George Miller 256-4123

Comments pertain to plan set and comment response from 5-03.

1. 24 '3 Rd left turn lane design is incomplete (details of north leg striping changes needed).

Area plan will be used to develop striping plan. This edited sheet will be provided to the
planner (Kristen Ashbeck). In brief description, the park frontage will have to be
widened north of the proposed entry access for a minimum distance with which to
provide an on-street bike lane (see comment 3), as well as a median in which to provide a
minimum 50' long full width turn lane. North of the turn lane width, the striping pattern
will be revised so as to provide a 30:1 returning taper back to the existing centerline

placement.
Petitioner Comment:See comment to City Development Engineer, above, and item #3, below.




2. Landscaping details aren't clear on mature planting heights. Sight distance needs must be
referenced at both park entrances. Please reference TEDS sections 5.2.6 and 6.2.3.

Petitioner Comment: Landscaping.has been designed to comply to required sight triangles in the
TEDS manual with plant materials that normally do not exceed thirty inches in height.

REVIEW COMMENTS / SPR-2003-062 / PAGE 2 of 2

3. Earlier discussions about meeting Urban Trails needs for a bike facility along 24 2 Rd
led me to believe there would be a bike trail loop extending from 24 ‘2 Rd into the park
property and running from the north to the south boundaries of this project. As there is
no such loop shown, lets just stay with the Master Plan requirement for an on-street lane
extending along available width of this project's 24 1/2 frontage.

Petitioner Comment: The current road section includes a bike lane. The future road section for
Phase 2 will provide a full bike lane.



SUBSTANTIAL COMPLETION INSPECTION CHECKLIST
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PI'OjeCt C/AWNYON VIE (v At BAPRA P2 DN City of Grand Juncﬁon' Colorado
o 250 N. 5% Street
DATE: _ “4-1-04 81501-2668

i FAX: (303) 244-1599

[CJPavement

[Cconcrete
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Final acceptance of the Streets and Drainage Facilities will be made when the above items have been corrected and
inspected. Please call 256-4031 when ready for final acceptance.
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|Rick Dorris - CanyonView expansion (bike lane, impact study) Page 1

From: George Miller

To: Dorris, Rick

Date: 5/29/02 5:57PM

Subiject: CanyonView expansion (bike lane, impact study)

| checked with Jody, and she confirmed that the Parks dept. does need to provide a limited scope analysis
for the 24 1/2 access points along the park's frontage.

With respect to the bike lane, an on-street facility will still be needed along the project's frontage. The
off-street and on-street facilities serve different rider groups. Also, the off-street facility would not be
evident as a link to the on-road system, nor would its indirect routing be desirable to distance, or speed,

oriented riders.

CC: Kliska, Jody



DEVELOPMENT APPLICATION oot 5 Stmet

Grand Junction CO 81501
(970) 244-1430

We, tha undersigned, being the owner's of the property adjacent to or situated In the
City of Grand Junction, Mesa County, State of Colorado, as described herein do hereby petition this:
e

Patition for (check all appropriate boxes):
[ Subdivision Plat/Plan - Simple k Site Plan Review - Major [0 Concept Plan
[ Subdivision Plat/Plan - Major Preliminary “[] Site Plan Review - Minor [J Minor Change
[0 subdivision Piat/Plan - Major Final 1 Conditional Use Permit [J Change of Use
O Planned Development - ODP [ Vacation, Right-of-Way [J Revocable Permit
1 Planned Development - Preliminary [_1 Vacation, Easement [ Variance
O Planned Development - Final [J Extension of Time
] Annexation/Zone of Annexation [J Rezone [1 Growth Plan Amendment
From: From: : From:
To: To: To:
Site Location: P ——
SW Covner (4= +71-70
Site Tax No.(s): Site Acreage/Square foolage: Site Zoning:
279 1-333-00-94/ % G4 © 276 % 1o%ac CS R
Project Description: . '
Qo\nv\m—-\ Vitw ?W\\L Q,W)’)' ¥ C(m\\:\ﬁ\\) (o Cu\( ne v

Cihy 9 CD’\T Cin, ?O\YKS "'_RQ( p Ci(x\)onn@ q—ﬂgsoo

Property Gwnet Name Developer Name Representative Name
Lo otk )3‘“3 (unnicon Nee D4y Grand H’\H’.
Address Address Address
oT &g e %59/
City/State/Zip City/State/Zip - Clty/State/Zip
254-3% (4 254-2¢449 24 1-07 45
Business Phone No. Businass Phone blo. Busiress Ph..ne No
SKWV\LQ_CLC\(MJ\J.CQMS ’f’Qd D CiGNenne , GO
E-Maii E-Mail E-Mail
2421637 242-1b37 24 10765
Fax Number Fax Number Fax Number
ShWNh QDQTMJ\' SF\Q\N\]T\ (WDP( /rc-(.o CLU\)wnhf
Conlact Person ' Contact Person Contac! Parson
264-3%(,7 26F-35 4 24 o745
Contact Phone No. Contact Phone No. Contact Phone No.

Note Lagal property owner Is owner of racord on dats of submittal.
We hersby acknowledge tha! we have famifiarized ourselves with the rules and regulations with respect to the preparalion of this submittal, that the
foregoing informetion is true and complete to the best of our knowledge, and that we assums the responsibility to monitor the status of the spplication
and the review comments. We recognize that we or our representalive(s) must ba present at eil require~hearings. In the event that the pelitioner is not
represented, the item may be frp:ped from the agenda and an additional fee charged to cover raschedulidy 6. :98nses before it can again be placed on
the agend —ﬂ?
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THOMPSON-LANGFORD CORPORATION |, S85m

ENGINEERS AND LAND SURVEYORS Teghon: (970) 243-6067

=z
.. A
== $2925 1/2 Rd, Grand Fenelion, €0 81505

MEMO

March 2%, 2003

To: Ted Ciavonne
Ciavonne & Assocliates, Inc.
844 Grand Ave.
Grand Junction, CO §1501
Ph. {(970) 241-0745
Fa¥ (970) 241-0765

From: Jim Langford

Re: Canyon View Park - Traffic Study

Ted:

Per my notes of a meeting held at the City Parks offices in Lincoln
Park on May 16, 2002, Jody Kliska stated that the City Transportation

Department would perform the traffic study needed for this project.

Respectfully,

=*\/J*(

James E. Langford, PE & LS

JEL/iml



GENERAL PERMIT APPLICATION FOR AGENCY USE ONLY
STORMWATER DISCHARGES Certification Number
ASSOCIATED WITH: Clo[rR]-Jof3] | [ |
CONSTRUCTION ACTIVITY | | Date Recieved |

(Permit No. COR-030000) Year Month Day

Please print or type. All items must be completed accurately and in their entirety or the application will be deemed
incomplete and processing of the permit will not begin until all information is received. Please refer to the instructions for
information about the required items. An original signature is required.

1. Name and address of the permit applicant:
Company Name City of Grand Junction, Parks and Recreation
Mailing Address 1340 Gunnison Avenue
City, State and Zip Code Grand Junction, CO 81501
Phone Number ( 970 ) 254-3869 Who is applying? Owner[X] Developer[] Contractor []
Federal Taxpayer (or Employer) ID #: -

Entity Type: Private[ ] Federal[] State[[] County[] City Other:
Local Contact (familiar with facility) __James E. Langford

Title __Professional Engineer Phone Number (970) 243-6067
2, Location of the construction site:
Street Address East of 24 %2 Road and south of 1-70
City, State and Zip Code Grand Junction, CO 81503
County Mesa Name of plan or development Canyon View Park
Legal Location (Township, Range, Section, ' Section): TIN, RIW, Ute Meridian, Sec. 33, SW 1/4
Latitude and Longitude Latitude 39°06.21° N Longitude 108°37.72’ W
3. Briefly describe the nature of the construction activity:

Construction of city park. The site will be subject to clearing and grubbing, grading, excavation, and

embankment as associated with the construction of roadways, utilities, and landscaping.




4, Anticipated construction schedule:

Commencement date: _May 2003 Completion date: October 2003

5, Area of the construction site: Total area (acres) 29.95 acres

Area to undergo disturbance (acres) 29,95 acres

6. The name of the receiving stream(s). (If discharge is to a ditch or storm sewer, also include the name of the

ultimate receiving water): Mitchell Drain, Corcoran Wash, Leach Creek, Colorado River

7. Other environmental permits held for this construction activity (include permit number):

Wetlands 404 permit for work in Corcoran Wash

8. Stormwater Management Plan Certification:

“I certify under penalty of law that a complete Stormwater Management Plan, as described in Appendix A of this
application, has been prepared for my facility. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the Stormwater Management Plan is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for falgely certifying the completion of said SWMP, including the possibility of fine and imprisonment
for knewipg¥iolgtighs.”

T e ’7/Z 7/56

re of Applicant / “Dhate Signédd ~
Shawn Cooper Parks Planner
Name (printed) Title
9. Signature of Applicant (legally responsible person)

“I certify under penalty of law that I have personally examined and am familiar with the information submitted in
this application and all attachments and that, based on my inquiry of those individuals immediately responsible
for obtaining thesinformation, I believe that the information is true, accurate and complete. I am aware that there
igni enalties for submitting false information, including the possibility of fine or imprisonment.”

5/7 7/

%m of ApplicW “ Date Signed

Shawn Cooper Parks Planner
Name (printed) Title

3



Figure 2.5: 24 Road Typical Section — Interim
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I hereby certify that this report was prepared by me or under my
direct supervision for the Owner's hereof.

'Q\\_ﬁﬂ”,// Dale W. Thome, PE

Reg. No. 33929
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I. GENERAL LOCATION AND DESCRIPTION:
A. Site and Major Basin Location:

The new expansion to Canyon View Park is located in the
eastern portion of the Park’s properties, adjacent to 24 ¥%
Road, just across the road from Canyon View Vineyards Church.
In more legal terms, it is located in the Northeast 1/4 of the
Southwest % of Section 33, Township 1 South, Range 1 West of
the Ute Meridian.

B. Site and Major Basin Description:

The site and major basin generally slope to the south and west
at between 0 and 2 percent. As stated above, this portion of
the park is bounded on the north by I-70, on the east by 24 %
road, and on the west by Corcoran Wash. The Mitchell Drain, an
open ditch, runs along the south side of the site. The site
is currently fallow and as of this time has little vegetative
cover.

The northerly portion of this site has been partially
developed with a baseball facility and associated parking.
The southerly half of the site, as proposed with this plan,
will include tennis courts, soccer fields and associated
parking. The full site consists of approximately 38 acres.

II. EXISTING DRAINAGE CONDITIONS:
A. Major Basin:

The general topography of the area slopes at between 0 and 2
percent to the southwest. Runoff follows the direction of
previous agriculture southwesterly to the Mitchell Drain and
Corcoran Wash. The Mitchell drain, owned and maintained by the
Grand Junction Drainage District, borders the property on the
south. Runoff, resulting from irrigation wastewater or storm
water runoff, historically discharged directly into this
drain, which in turn discharged into the Corcoran Wash.



B. Site:

Given the drainage barrier created by the Interstate and 24 %
Road, the Site is somewhat isolated from the Major Basin. The
existing baseball facility has been equipped with a drain that
flows to the Corcoran Wash. All other undeveloped area drains
directly into the Mitchell drain. The Mitchell Drain carries
a residual flow of approximately 13.1 cfs according to GR
Williams Engineering, Inc. letter, dated October 15, 2002,
concerning drainage on the Canyon View Vineyards Church
property to the east. A copy has been included in the
appendix of this report.

III PROPOSED DRAINAGE CONDITIONS:
A. Site:

Even with development of the southerly half of the site,
historic drainage patterns will not be materially changed.

The proposed improvements to the site will continue to drain
to the south, and directly into the Mitchell Drain. It is
anticipated that when this project goes to construction, the
Mitchell Drain will be piped and covered with the construction
of the Spanish Trails Subdivision to the south. Given the
more circuitous route that developed condition flows will take
across the site, the longer time of concentration resulted in
final discharges just slightly larger than the historic
condition flows. Because there is not significant increase in
flow from the site, we feel that early and direct discharge
will aid in the relief of drainage congestion to the major
basin.

Along the westerly portion of the project, more of Corcoran
Wash will be placed underground using the same diameter pipe
and pipe material (72" RCP). Though most of the soccer fields
will drain directly to the open wash, a portion of the play
field area will have to drain to inlets placed on the extended

pipe.
B. Maintenance Issues:

Since the entire site is City property, all facilities will be
maintained by the City of Grand Junction.



IV DESIGN CRITERIA AND APPROACH:
A. General Considerations:

From a drainage perspective, the site is nearly ideal. It is
bounded on the north, east, and west by barriers that prevent
tributary drainage and is bordered on the south by a
maintained drainageway into which we can discharge our storm
water flows.

B. Hydrology:

The developed area was broken into numerous small basins for
the purpose of calculating flows to be used in the sizing of
the on-site storm sewers. For purposes of designing the storm
sewers, each sub-basin was evaluated using the Rational Method
and sewers were sized accordingly.

Stormwater runoff for the 2-year and 100-year events were
gquantified using the Rational Method as detailed in Section VI
"Hydrology" of the Joint City of Grand Junction, Mesa County,
Stormwater Management Manual dated May 1996. Calculations for
both historic and developed site runoff have been tabulated on
spreadsheets and included in the Appendix of this report.

According to the Soil Conservation Service soil survey for the
Grand Junction Area, the dominant soil type is Ravola Clay
Loam, with areas of Billings Clay Loam. Both soil groups have
a hydrologic soil group index of “B”.

Pre-development Runoff coefficients used in the Rational
equation were selected based on the hydrologic soil group and
the ground cover as noted on the Canyon View Park Historic
Basins exhibit. Post-development coefficients were selected
for the various proposed surface covers, which along with the
pre-development coefficients, were tabulated on the
spreadsheet used to calculate the Composite Runoff
Coefficients. This spreadsheet has been included in the
Appendix of this report.

The times of concentration for the various basins, were
calculated and compiled on a spreadsheet containing various
formulas found in Appendix E of the SWMM. The summations for
the travel times for each basin are shown along with the
intensity for the storm event as taken from Appendix A of the
SWMM.



The total area for each drainage basin was used in the
calculation of runoff. The buildings were considered as
impervious area as was the paved parking area. The affects of
the landscape areas were accounted for in the calculation of
the composite “C” values. The site was analyzed using the
Rational Method as described in Section VI, Hydrology, of the
Storm Water Management Manual (SWMM). Stormwater runoff for
the 2-year and 100-year events were calculated and displayed
on composite spreadsheets for each basin. These spreadsheets
which calculates and displays the runoff rates for the pre and
post development condition have been included in the Appendix
of this report.

C. Hydraulics:

Stormwater runoff from paved and greenspace areas will collect
in area drains as shown on the construction plans. Runoff
from the parking areas will sheet flow to the curb and gutter
which will carry the flows temporarily to cobble lined swales
leading to inlets feeding into the Mitchell Drain.

Ultimately, the swales will go away and the paved parking
areas will convey the flows all the way to the inlets on the
Mitchell Drain.

The conduits carrying the flows away form these inlets have
been sized to transport the 100-year flows. Copies of the
calculations have been included in the Appendix.

The pipe in the Mitchell Drain, has been verified to have the
capacity to carry the composite flow for the entire site. We
feel this verification is conservative due to the fact that
the composite design flow exceeds the flow rate for the basin
with the shortest time of concentration and highest flow.
Copies of the calculations have been included in the Appendix.

D. Floodplain Impacts:

The FEMA floodplain map Community-Panel Number 080115 0460 B
does not identify any floodplains in this area.



IV Results and Conclusions
Runoff Results:
Historic:

Full site 2-yr runoff rate = approx. 3 CFS
Full site 100-year runoff rate = approx 20 CFS

Developed:

Basin “A” 2-yr runoff rate = 0.9 CFS

Basin “A” 100-year runoff rate = 5.2 CFS

Basin “B” 2-yr runoff rate = 0.3 CFS

Basin “B” 100-year runoff rate = 1.9 CFS

Basin “C” 2-yr runcff rate = 0.5 CFS

Basin “C” 100-year runoff rate = 3.2 CFS

Basin “D” 2-yr runoff rate = 0.2 CFS

Basin “D¥” 100-year runoff rate = 1.1 CFS

Basin “E#” 2-yr runoff rate = 2.0 CFS

Basin “E” 100-year runoff rate = 11.2 CFS

Basin “F” 2-yr runoff rate = 0.4 CFS

Basin “F” 100-year runoff rate = 2.4 CFS

Bagin “G” 2-yr runoff rate = 0.7 CFS

Bagin “G” 100-year runcoff rate = 5.3 CFS

Basin “H"” 2-yr runcff rate = 0.1 CFS

Bagin “H” 100-year runoff rate = 0.9 CFS
Basins contributing to Storm Sewer Line A

Basin D - Developed Flow = 1.1 cfs
Existing Concrete Ditch flow = 5 cfs

Use 6.1 cfs

Basins contributing to Storm Sewer Line B

60min) 3.2 cfs
17min) = 11.2 cfs

Basin C - Developed Flow, (Tc¢ 100
Basin E - Developed Flow, (T¢ 100



Basin H - Developed Flow, (Tc 100 = 23min) = 0.9 cfs
Use 12 cfs

Basins contributing to Storm Sewer Line C

Basin F - Developed Flow = 2.4 cfs
Use 2.5 cfs



References

" STORMWATER MANAGEMENT MANUAL (SWMM)", City of Grand Junction, May
1996



TECHNICAL ADDENDUM



il
| O

INTERSTATE 70 D

TN s ses e fimn ‘ —= , ‘ |
.I-Mrﬂﬁ.u IHxl.Lwi.11-.;-.:;...1#.,”:|,f.,11 |M-%.HL I hu........e; | “ - == ., = e
e IER | TR NSNR [| F—E—
b o 0 A ™~ 4 Y, | ]
= ) \ \ S _
ﬁ,...%m 7\l s | g
um 3 3 "/ 4 .....,f.. | M_“_ f
HE - [y ’ ; It
., ! .r._, ﬂ
%N _ 5

Canyon View Park
Developed Basins

ENGINEERS AND LAND BURVEYORS
629 25 1/3 BN, SUITR Rii0
GRAND JUNCYION, COLORADO
PH. (270) B43-8087
FAX {070) 241-2848
HoStlowest.com

THOMPSON-IANGFORD CORP.

=13-03

lstz nts
Prajct g
0401-002
ST M
1 of 2




| [ wE

b

Emnd‘

Canyon View Park

Historic Basin

THOMPSON-LANGFORD CORP.

A28 25 1/2 ED, GUNT BIID

BNGINEERS AND IAND SURVEYORS
GRAND JUNCTION, COLORADO

PH. (970) 243-8087
FAX {970) 241-2848




tmp#1l. txt

MITCHELL DRAIN

Manning Pipe calculator

Given Input Data:

L 1 o R Circular
SHIVING TOP : consns sumes vmrmnn s o pDepth of Flow
DIAMETRF s s cammns newn s vpwwnny ua 36.0000 in
FlOWrate .......cvievvennnnannsann 36.0000 cfs
STOPE v vriieeeinnarnesssnssnnons 0.0050 ft/ft
BEANTIBETS H  cumums voma s munmmns o 0.0130
Computed Resuits:
[57=1 01 o 1 [ 23.5499 in
AFBA . .vvvevivansonnsonnsannnnans 7.0686 ft2
Wetted AFBa . cvwsssspmns msssmsss s 4.8994 ft2
Wetted Perimeter ........ccovnese 67.8322 1in
PErimeter ...covrerrrviaannsnnsans 113.0973 in
VETOCTLY v iieeerniniicnoannnsanns 7.3478 fps
Hydraulic Radius ........ecevne.n 10.4010 in
Percent FUll civsnwsosswnsansssanss 65.4163 %
Full flow Flowrate ..........c.... 47.1629 cfs
Full flow velocity . .vcvvinannn. 6.6722 fps
Critical Information
CrRATICAl dapth smmsc smuns sonwmmas 23.6386 in
Critical sfope ........c.iiiuannn 0.0049 ft/ft
Critical velocity ....ienivcicansn 7.2816 fps
Critical area ......ccovunevennns 4,9439 ft2
critical ﬁerimeter .............. 67.8259 1in
critical hydraulic radius ....... 10.4964 in
critical top width ...iscovvmunns 36.0000 in
specific energy .......cvveneenns 2.7942 ft
Minimum @Rergy ......ceoseevssesss 2.9548 ft
Froude number ..........voveveeen 1.0179
Flow condition se.v.veoessonsensns Supercritical

Page 1



tmp#2 . txt

Storm Sewer Line A - Flow = 6.1 cfs
Manning Pipe Calculator

Given Input Data:

BHAPE swvs s vaonmns smmomns s smman s Circular
SOIVING TOr ..csassnmennsssnmnnsys Flowrate
DIaMETEr .\ ovrar v s i i oo swmus s s 18.0000 1in
DEPTH swm s s smmmenrn g mansen o o b wadiig i # 13.0000 in
L 0.0050 fr/ft
MARNTIA 8 B samms snwasms v numnens s 0.0130
Computed Results:
FIOWrate ......cceenennvonessanes 6.4720 cfs
e P ee e o A P e 1.7671 ft2
Wetted Area . usseswsmnsevnnnssss 1.3666 ft2
Wetted Perimeter ........coeveuan 36.5643 in
PEriMeTer &+ v iirverscnnennnnnssan 56.5487 1in
VETOCTTY vvvvvvvnnnranronenanunns 4.7359 fps
Hydraulic Radius .......ooevuvvss 5.3820 1in
Percent FUull s cccusinissonnmnnos 72.2222 %
Full flow Flowrate .......ouuvees 7.4277 cfs
Full flow velocity .....veeuvenns 4.2032 fps
Critical Information
Critical dEprh s wxwwmn s snmmmns s 12.1050 in
critical slope ....ccvviurivnnnnss 0.0062 ft/ft
critical velocity ....cvvvvnnenes 5.2228 fps
Critical area .....cvieirrensonss 1.2717 ft2
critical ﬁerimeter .............. 34.4844 1in
Critical hydraulic radius ....... 5.3104 1in
Critical top width .............. 18.0000 in
specific energy ..........coooon 1.4415 ft
Minimum nergy ......ooeveveeusass 1.5131 ft
Froude number ........cviienuvens 0.8812
FLoW condition csssss:sonxmens ¢ us subcritical
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tmp#3.txt

storm Sewer Line B - Flow = 12 cfs_- Jast section tying into Mitchell drain
Manning Pipe calculator

Given Input Data:

BRADE crvsiiimsnasvonmssuswnans s Circular
solving for .....ccvviiiiiiiannan Depth of Flow
DIaMeTRr . .vvvtrrnononnscassasnas 24.0000 1in
FLOWEEER .« summumn « nimaxs snmmuwis s run 12.0000 cfs
BlOpE suiicassnwis sunns snwmnnns nnn 0.0050 ft/ft
MaNNTNG 'S N tvurnnnnneniennsannas 0.0090
Computed Results: .
BEPER. wsassonnnncsunns panownn s nas 12.2727 1in
BUOT snnms cnoman o boiai ad@smmms s 3.1416 ftr2
Wetted Area .......cvvveveneneeenn 1.6162 ft2
wetted Perimeter .........c....vun 38.2446 din
PErimeLer . vvvveerereennnsisansss 75.3982 in
VEIOCTEY i snnsisnssrs nanmmnns ras 7.4246 fps
Hydraulic Radius .......ccvvuvene 6.0856 1in
Percent Full .......ciiiiviesnnan 51.1363 %
Full flow Flowrate ......cevesea. 23.1060 cfs
Full flow velocity ....cvovenennn 7.3549 fps
critical Information
critical depth ............ ...t 15.0332 in
critical sTope ...vvvinieerennnns 0.0026 fr/ft
Critical veloCity ......vevuunnas 5.7794 Tps
Eritica]l 8reg sw:awwms monmmnas wan 2.0763 ft2
critical Eerimeter .............. 43.7655 1in
Critical hydraulic radius ....... 6.8317 in
Critical top width .............. 24,0000 1in
Specific energy .........ccvuiuenes 1.8794 ft
MIiNimum energy «..e.eeecesnacssas 1.8791 ft
Froude number ......... . ciiunnne 1.4561
Flow condition .......civinnennns supercritical
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tmp#4.txt

storm Sewer Line C - Flow = 2.5 cfs
Manning Pipe Calculator

Given Input Data:

SHAPE <uicinsnwnivonnnnss pusnns e Circular
S01vIng FOr cocsisvnwvnmssumwan s Depth of Flow
DIGNELEr . cummnn nbsanss aaasns o 18.0000 1in
FIOWrate .....evevsvncecnncnnnnns 2.5000 cfs
STOPE susws swnman unannnns s smsnnws 0.0050 ft/ft
ManNing’s N casuesvueswmas sumssss 0.0080
Computed Results:
DEOEH sswes snwnm s snwmanen » swuimn e . 5.9112 1in
BIGE snusisnawns bR RN SR A K N 1.7671 ft2
Wetted Area ......oossswnssanniss 0.5052 ft2
wetted Perimeter .........covnues 21.9685 in
PErimMeter ...t ouonosnasannnnnn 56.5487 1in
VETOETEY  cvmman s sommennns owms 2 4.9486 fps
Hydraulic Radius .........ccovunn. 3.3114 1in
Percent Full < s isvssnase awunens 32.8399 %
Full flow Flowrate ........... ... 10.7289 cfs
Full flow velocity .........c..... 6.0713 fps
critical Information
critical depth ....covssdossannis 7.1862 1in
Critical slope ....covvivvvnnnnns 0.0024 ft/ft
Critical VBIDCILY .oswmansrmage.s 3.7971 fps
CPITICA] AT wni vnvssnss v rnewss s 0.6584 ft2
Critical Eerimeter .............. 24.6218 in
critical hydraulic radius ....... 3.8506 1in
Critical top width .............. 17.6307 in
specific energy ......coeveeneeenn 0.8732 ft
Minimum energy .....oeeeceensanes 0.8983 ft
Froude number ............ccvvennn 1.4569
Flow condition i cussmenss snnsme s supercritical

Page 1



3/13/03 12:26 PM

BASIN "HISTORIC"

Basin HISTORIC.xIs

For: Canyon View Park Improvement
TIME OF CONCENTRATION/ INTENSITY/ FLOW

BASIN L 8 N** ~ n** ¥, Vioo Tt; Ttige Te2 TclOO i, i100
Descrip. Length Slopa Vel. Vel. Travel Travel Time of Intensity
of Flow Time Time Concentration
ft. % coef. fpa fps min. min. min. min. Cuxves
Pasin "HISTORIC-1"
Overland 100 1.12% 0.300 nfa nfa 4599 27.14 [e2.5 | 36.6 |[ 0.33 |[ 1.894 |
Shallow Swale 1670 1.12% 0.050 1.69 2.94 16.51 9.47
Basin "HISTORIC-2"
Overland 100 1.12% 0.300 nfa nfa 4599 27.14 | e3.7 | 37.8 || 032 || 1.851 |
Shallow Swale 1850 1.12% 0.050 1.74 2.87 17.69 10.76 |
V=1.486/n*R"2/3%8%1/2 {Curb and GQutter #1, Q2)
a P R Q 88-H/V Bott. d{ft) s{'/") n V{Eps}
0.8181 16.20323968 0.050489903 50 1.00 0.162 0.0051 0.016 |p.90605 0.741
V=1.486/n*R"2/3+8%1/2 {Curdb and Gutter #1, Q100)
A P R Q S8S-H/V Bott. d{ft) S('/') n V{fps)
3.8709 37.40747925 0.103479306 SO  1.00 0.374 0.0051 0.016 m 5.659
Vv=1.486/n*R"2/3*+5"1/2 {Shallow swale, 0Q2)
A P R Q 88-H/v d(ft) s{'/*) n V(Eps)
0.67403 5.70771583 0.11B090672 12 0.237 0.02 0.03 1.136
V=1.486/n*R"2/3%8"1/2 {Shallow swale, Q100)
a P R Qg SS-H/V d(ft) S('/') n V(£ps)
3.5643 13.12533B09 0.271%5871% 12 0.545 0.02 0.03 10.470



3/13/03 12:26 PM

V=l.486/n*R"2/3%5"1/2

Basin HISTORIC.xls

(Curb and Gutter #1, Q2)

A P R Q 55-H/V Bott. d(ft) s('/") n V{fps)
0.41803 11.10221978 0.037742452 50  1.00 0.111 0.0051 0.016 m
Vel.4B6/n*R™2/3%*8%1/2 (Curb and Gutter #1, 0100)
A P R 0 88-H/V Bott. &(ft) s('/*) n Vifps)
1.97106 26.15522948 0.07535993 50 1.00 0.2615 0.0051 0.016
V=l.486/n*R*2/3*8%1/2 {(Shallow swale, Q2)
A P R @ S8-H/V d(ft) S('/%) n  V(£pa)
0.74401 5.9967141 0.124069947 12 0.249 0.02 0.03
V=1.486/n*R"2/3%*8%1/2 {Shallow swale, Q100)
A P R Q 8S-H/V d(ft) s('/") n  V{fps)
3.3075 12.64367431 0.261593262 i2  0.525 0.02 0.03 m
* Overland "To" based on SCS formula pg. E-2 Storm Water Management Manual
***N" is an overland flow resistance factor (See Table E-1). "n" is the Manning's coefficient
An "N" value of 0.05 was used for natural ground.
Mannings Equa. was used to determine open channel velocities.
Mannings “n" for curb and qutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
*¥*kFigure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.
RATIONAL CALCULATION OF DESIGN FLOWS
C Cf I* A Q
Compaosite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. .ntensit Area
nfa nj/a infhr acres cfs
Basin "HISTORIC-1"
2-year 0.22 1.00 0.33 19.7 1.42
100-year 0.28 1.00 1.89 19.7 10.45
Basin "HISTORIC-2"
2-year 0.22 1.00 0.32 18.3 1.30
100-year 0.28 1.00 1.85 18.3 9.48
Q-2 Year | C2 XL L LT LL 2L L L L2 LY
Q-100 Year CLECLLCELLLCLCLLLLK

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

0.313

2.332

1.296

9.477



3/13/03 12:27 PM

BASIN "A" (Developed )

For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinA-Devel.xls

BASIN L 8 N** o~ p** V; vlno
Descrip. Length Slope Vel. Vel.
of Flow
ft. % coef. fpa fps
Basin "A®" Developed
Overland 175 1.14% 0.300 nfa n/a
Curb and Gutter #1 1025 0.55% 0.016 0197255147
#%* Vary the depths until this value equals "Q" below
V=1.486/n*R"2/3%58%1/2
A P R Q SS-H/V
1.01617 7.00820B045 0.144997408 12
V=l.486/n*R"2/3%8%1/2
a P R Q@ ssS-H/V
0.8925 17.00339966 0.052489503 50
V=1.486/n*R"“2/3+3"1/2
A P R Q 88-H/V
1.7061 24.20483952 0.0704853904 50
Vel.4B86/n*R"2/3%58%1/2
A P R Q SS-H/V
3.72299 13.41433636 0.277537994 12
V=1.4B6/n*R"2/3+8"1/2
A P R Q 88-H/V
3.50563 35.50709929 0.058730256 50
V=1.4B6/n*R"2/3*5"1/2
A P R Q 85-H/V

Tty TEyge Te2  Teloo i, i00
Travel Travel Time of Intensity
‘fima Time Concentration Parachute
min. min. min. min. Curves

7146 4217 | 89.2 | s3.8 || 025 || 1.446 |
17.69 11.61

(Shallow swale, Q2) Check "Q"
d{ft) 8('/"') n V{fps) *xk
0.291 0.01 ©0.03 1.389
{Curb and Gutter #1, Q2)

Bott. d(ft) S{'/') n V{fps)

1.00 0.17 0.0055 0.016 0.9656 0.862

{Curb and Gutter #2, Q2)
Bott. d(ft} S{'/") n V{fps)

1.00 0.242 0.0051 0.016 [1.13175 1.931

(Shallow swale, Q100)
d(fc}y s(*/") n Vv{fps)
0.557 0.01 0.03 m 7.846

(Curb and Gutter #1, Q100}
Bott. d{ft) 0.0055 n V(fps)

1.00 0.3550 0.0055 0.016 5.158

{Curb and Gutter #2, Ql00)
Bott. d{ft) S('/") n V{fps)



3/13/03 12:27 PM 401BasinA-Devel.xls

5.33997 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.016 |1.61924

* Overland '"To" based on SCS formula pg. E-2 Storm Water Management Manual

**'m" is an overland flow resistance factor (See Table E-1). "n" is the Manning's coefficient

An "N" value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
**%Figyre “E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

o} Cf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nfa n/a infhr acres cfs
Basin "A"
2-year 0.93 1.00 0.25 3.74 <<<CLLLCLCLCLL LKL
100-year 0.95 1.00 1.45 3.74 €CCLCLCCLLCLLCLCLCLLLLKL

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

8.647



3/13/03 12:27 PM 401BasinB-Devel.xls

BASIN "B" (Developed )

For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

BASIN L ] N** ~ n** vy, Vige Tty Ttygy Tc2  TclOO iz iy00
Dascrip. Length Slope Vel. Vel. Travel Travel Time of Intensity
of Flow Time Time Concentration Parachute

£t % coef. fps fps min. min. min. min. Curves

Basin "B" Developed

Overland 290 0.93% 0.300 nfa  nja 116.12 68.53 [120.7 ] 71.7 |[ 0.19 ][ 1.160 |
Shallow swale 210 0.60% 0.030 076 111 459 317

#*%* Vary the depths until this value equals "Q" below

V=1.486/n*R"2/3%8"1/2 (Shallow swale, Q2) Check "Q"
A P R Q SS-H/V d(ft) S('/') n V(£fps) *E%
0.27725 3.660644752 0.075737478 12 0.152 o0.01 0.03 j0.8867 0.246

Vel.4B6/n*R™2/3#%8%1/2 (Curb and Gutter #1, Q2)

A P R Q SS-H/V Bott. d(ft) S('/") n V({fps)
0.3381 9.8B01559804 0.034493102 50 1.00 0.098 0.006 0.016 [0.76231 0.258
Vx=1l.486/n*R"2/3%8"1/2 {Curb and Gutter #2, Q2)

A P R Q@ S8-H/V Bott. d(ft) s8('/'} n Vv{fps)
1.7061 24.20483952 0.070485904 50 1.00 0.242 0.0051 0.016 [1.13175 1.5831
V=1.486/n*R"2/3*8"1/2 (Shallow swale, Q100)

A P R Q 8s-H/V d(ft) s('/") n V(fps)
3.72299 13.41433636 0.27753799%4 12 0.557 0.01 0.03 |2.1076 7.846
V=1.486/n*R"2/3#*5%1/2 (Curb and Gutter #1, Q100)

A P R Q 85-H/V Bott. d(ft) 0.0055 n V{fps)
1.21103 20.1040196 0.060237954 50 1.00 0.2010 0.006 0.016 [1.10549 1.339
Vv=1.486/n*R"2/3*5"1/2 (Curb and Gutter #2, Q100)

a P R Q SS-H/V Bott. d(ft) S(:/*%) n V(fps)



3/13/03 12:27 PM 401BasinB-Devel.xls

5.33997 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.01s J1.61924

* Qverland "To" based on SCS formula pa. E-2 Storm Water Management Manual

="'y is an overland flow resistance factor (See Table E-1}. "n" is the Manning's coefficient

An "N" value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings “n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shaliow flows.

RATIONAL CALCULATION QF DESIGN FLOWS

& Cf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
n/a nj/a in/hr acres cfs
Basin "B" 7
2-year 0.24 1.00 0.19 5.53 | EEXL LRI L L L L DL LS
100-year 0.30 1.00 1.16 553 2 < <<<<<LCLCCLLCLLLLK

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

8.647



3/13/03 12:27 PM

BASIN "C" (Developed )

For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinC-Devel.xls

BASIN L S N** . n*¥* V; vloo
Descrip. Length Slope Val. Vel.
of Flow
£t % coef. fps fps
Basin "C" Developed
Overland 176 1.00% 0.300 nfa n/a
Curb & Gutter 900 1.40% 0.016 0.88 1.37
*** Vary the depths until this value equals "Q" below
V=1.486/n*R"2/3*8%1/2
A P R Q 8S-H/V
1.01617 7.008208045 0.144957408 12
Val1l.486/n*R"2/3%8%1/2
A P R Q SS-H/V
0.5676 13.20263974 0.042991403 50
V=1.4B6/n*R"2/3+8"°1/2
A P R Q S8-RH/V
1.7061 24.20483852 0.070485904 50
V=l.486/n*R"2/3*3°1/2
A P R Q SS-H/V
3.72299 13.41433636 0.277537994 12
V=1.486/n*R"2/3%8%1/2
A P R Q 8S8-H/V
2.4236 25.20583942 0.082983405 50
V=1.486/n*R"2/3%8"°1/2
A P R Q 8S8-H/V

Tt, Tty Te2 TclOo i, ii00
Travel Travel Time of Intensity

Time Time Concentration Parachute

min. min. min. min. Curves

7565 4464 | s2.6 | 59.6 || 0.24 || 1.338 |
16,99 1096

4.00

{Sshallow swale, Q2) Check "Q"
d{ft) s('/") n V(fpa) ek
0.291 0.01 0.03 1.389
{Curb and Gutter #1, Q2)

Bott. d{ft) S{'/") n V(fps)

1.00 0.132 0.006 0©.016 |0.88287 0.501

{Curb and Gutter #2, Q2)
Bott. d(ft) S('/*) n V(fps)
1.00 0.242 0.0051 0.016 [|1,13195 1.931

(Shallow swale, Q100)
d(ft) S(*/') n  V{fps)
0.557 ©0.01 0.03 7.846

{Curb and Gutter #1, QL00}
Bott. d(ft) 0.0055 n

1.00 ©.2520 0.006 0.016 3.317

{Curb and Gutter #2, Q100)
Bott. d(ft} S('/*}) n V(£ps)



3/13/03 12:27 PM 401BasinC-Devel.xls

5.33597 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.016 |[1.61924 8.647

* Overland "To" based on SCS formula pg. E-2 Storm Water Management Manual

*#*'N" is an overland flow resistance factor (See Table E-1). "n" is the Manning's coefficient

An "N" value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Cf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nja nfa in/hr acres cfs
Basin "C"
2-year 0.49 1.00 0.24 4,42 [ RBD << eacCeg<<<<
100-year .53 1.00 134 442 ER T O XL L L L L L L L L LD

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



3/13/03 12:27 PM

BASIN "D" (peveloped )
For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinD-Devel.xls

BASIN L S Nx* . V: vloo
Descrip. Length Slope Vel. Vel.
of Flow
fc. % coef. fps fps
Bagin "D" Developed
Overland 83 44.00% 0.300 nfa nfa
Shallow Swale 573 1.40% 0.030 0.88 1.37
**%* Vary the depths until this value equals "Q" below
V=1.486/nvR"2/3%5"1/2
A P R o Ss-H/V
0.25931 3.540228B06 0.073246113 12
V=1.486/n*R"2/328"1/2
A P R Q 8s-H/V
0.5676 13.20263974 0.042991403 50
V=1.486/n*R"2/3%58"1/2
A P R Q SS-H/V
1.7061 24.204B3%52 0.070485504 50
V=1.486/n*R"~2/3*5"1/2
A P R Q 88-H/Vv
0,8427 6.382045127 0.132042313 12
V=1.486/n*R"2/3+8%1/2
A P R Q 88-H/V
2.4236 25.205839242 0.082983405 50
V=1.486/n*R"2/3*5"1/2
A P R Q 88-H/V

Tty Ttyge Te2 TclOO i, i00
Travel Travel Time of Intensity
Time Time Concentration Parachute
min. min. min. min. Curves

913 539 | 19.9 | 12.4 |1 0.69 || 3.367 |
10.82 698

(Shallow swale, Q2) Check "Q"
d{€t) s('/") n V{fps) EE
©0.147 ©.01 0.03 |0.8671 0.225
{Curb and Gutter #1, Q2)

Bott. d(ft) S('/') n V{Eps}

1.00 0.132 0.006 0.016 [0.88287 0.501
(Curk and Gutter #2, Q2)

Bott. d{£t) s('/") n V{fps)

1.00 0.242 0.0051 0.016 [1.13178 1.531
{Shallow swale, Q100)

d(ft) s(/") n V(fps)

0.265 0.01 0.03 |1.2844 1.082
{Curb and Gutter #1, Q100)

Bott. d{ft) 0.0055 n V{(£fps)

1.00 0.2920 0.006 0.016 [1.36868 3.317

(Curb and Gutter #2, Q100)

Bott. d(ft) S('/t} n V{fps)



3/13/03 12:27 PM 401BasinD-Devel.xls

5.33997 44.268B5111 0.120625877 S0 1.00 0.4426 0.0051 0.016 |1.61924 8.647

* Qverland "To" based on SCS formula pg. E-2 Storm Water Management Manual

**'m" is an overland flow resistance factor (See Table E-1). "n" is the Manning's coefficient

An "n" value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Ccf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nj/a n/a in/hr acres cfs
Basin "D"
2-year 0.30 1.00 0.69 1.07
100-year 0.30 1.00 3.37 1.07

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



3/13/03 12:27 PM

BASIN "E" (Developed )

For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinE-Devel.xls

BASIN L s N** ~ n** v, Vioo
Deacrip. Length Slope Vel. Vel.
of Flow
ft. % coef. fps fpse
Bagin "E" Developed
Overland 300 1.00% 0.050 n/a n/a
Shallow Swale 125 1.00% 0.013 2.94 2,38
#«% Vary the depths until this value equals 9"Q" below
V=l.486/n*R"2/3%3%1/2
A P R Q Ss5-H/V
0.82373 6.3097985559 0.130547494 12
V=1.486/n*R"2/3*8"1/2
A P R Q S8-H/V
0.5676 13.202639%4 0.042991403 50
Vel.486/n*R"2/3+3"%1/2
A P R Q S8-H/V
1.7061 24.20483952 0.070485904 50
V=1.4B6/n*R*“2/3+%3"1/2
A P R Q 88-H/V
5.37073 16.11165355 0.333344556 12
V=1.486/n*R™2/3*5"1/2
A P R Q 88-H/V
2.4236 29.20583942 0.082983405 50
Va=l.486/n*R"2/3%8"1/2
A P R Q Ss-H/V

Tty Tty Te2  TellO i, i100
Travel Travel Time of Intensity
Time Time Concentration Parachute
min. min. min. min. Curves

2764 1631 [28.4 | 17.2 |[ 056 |[ 2516 |
0.71 087

{Shallow swale, Q2) Check "Q"
d(ft) S{'/") n  Vifps) i
0.262 0.01 0.013 |2.9416 2.423

{Curb and Gutter #1L, Q2)
Bott. d{ft) S('/') n V(fps)
1.00 0.132 0.006 0.016 0.501

(Curb and Gutter #2, Q2)
Bott. d(ft) S{'/'} n V{fps)
1.00 0.242 0.0051 ©.016 {21.13175 1.931

(Shallow swale, Q100)
d{gt) s{'/') n V(fps)

0.669 0.01 0.03 |2.3814 12.790
{Curb and Gutter #1, 0Q100)
Bott. d{ft) 0.0055 n Vv{fps)

1.00 0.2920 0.006 0.016 {1.36868 3.317

(Curk and Gutter #2, Q100)
Bott. d{ft) S('/') n V(£ps)



3/13/03 12:27 PM 401BasinE-Devel.xls

5.33997 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.016 |1.61924

* OQverland “To" based on SCS formula pg. E-2 Storm Water Management Manual

**n" s an overiand flow resistance factor (See Table E-1). "n" is the Manning's coefficient

An "n" value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***¥Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow fiows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Cf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nfa nfa infhr acres cfs
Basin "E"
2-year 0.93 1.00 0.56 4.62 [ I 71N EL L LLLLLLLL L DL L L L
100-year 0.95 1.00 292 4.62 ARBOIf<<cccc<e <L <<

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

8.647



3/14/03 9:39 AM

BASIN "F" (Developed )
For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinF-Devel.xls

NEtx o

BASIN L S nxx vy Vioo Tt, Ttipp Te2 Tcl00 i, ii0m
Descrip. Length Slope Vel. Vel. Travel Travel Time of Intensity
of Flow Time Time Concentration Parachute
ft. % coef. fps fps min. min. min. min. Curves
Basin "F" Developed
Overland 185 1.00% 0.300 nfa n/a 7873 4646 [ 89.4 | 52.2 |[ 0.25 |[ 1.478 |
Curb & Guiter 665 1.20% 0.016 1.04 1,94 10.70 5.73
*** Vary the depths until this value equals "Q" bealow
V=1.486/n*R"2/3*8"1/2 {Shallow swale, Q2) Check "Q"
A P R Q  8S-H/V d(ft) s('/") n V(£fps) EX
0.35089 4.118225346 0.085204662 12 0.171 0.01 0.013 m 0.777
V=1.486/n*R"2/3%58%1/2 (Curb and Gutter #1, Q2)
A P R Q 88-H/V Bott. d{ft) S8('/") n v{fps)
0.2925 9.,00179982 0.032493502 50 1.00 0.09 0.012 0.016 0.303
V=1.486/n*R"2/3%*8"1/2 (Curb and Gutter #2, Q2)
A P R Q 88-H/V Bott. d(ft) S{'/*"}) n V(fps)
1.8B063 25.50509949 0.073735254 50 1.00 0.255 0.0051 ©0.016 [1.16627 2,193
V=1.4B6/n*R"2/3*3"1/2 {Shallow swale, Q100)
A P R Q 8s-H/V d(ft) Ss{('/') n V(fps)
3.10897 12.25834328 0.253620895 12 0.508 0.01 0.03 [1.9847 6.170
Vv=1.486/n*R"2/3*8%1/2 {Curb and Gutter #1, Q100)
A P R 9 S88-H/V Bott. d(ft) 0.0055 n V{fps)
2.4236 29.20583942 0.0B2983405 50  1.00 0.2920 0.012 0.016 4.691
Val.486/n*R™2/3%8%1/2 (Curb and Gutter #2, Q100)
A P R Q SS-H/V Bott. d{ft) 8('/") n V{£ps)



3/14/03 9:39 AM 401BasinF-Devel.xls

5.33997 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.016 8.647

* Overland "To" based on SCS formula pg. E-2 Storm Water Management Manual

**'n" is an overland fiow resistance factor (See Table E-1). "n" is the Manning's coefficient

An "n" value of 0.12 was used for natural ground with no tillage and 20-40% residue,

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Cf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nfa nfa infhr acres cfs
Basin "F"
2-year 0.30 1.00 0.25 4.3 lccccceecCecgcC<<C<<
100-year 0.35 1.00 1.48 4.3 B L LI LLLLLLLL L DL S

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



3/13/03 12:27 PM

BASIN "G" (Developed )
For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinG-Devel.xls

L S NE® o~ prkk Vz vluo th Ttlou Tec2 Teloo iz ilon
Dascrip. Length Slope Vvel. Vel. Travel Travel Time of Intensity
of Flow Time Time Concentration Parachute
ft. % coef. fps fps min. min. min. min. Curves
Basin "G" Developad
Overland 200 2.00% 0.400 nfa nfa 79.94 4717 I 83.9 | 51.6 “ 0.26 || 1.490 |
shallow swale 665 2.00% 0.030 2,83 2.48 3.92 4.47
*** Vary the depths until this value equals "Q" below
V=1.486/n*R"2/3*8"1/2 (Shallow swale, Q2) Check "Q"
A P R Q SS-H/V d{ft) s('/') n V(£fps) s
0.25931 3.540228806 0.073246113 12 0.147 0.02 0.013 0.734
V=1.486/n*R*2/3%*8%1/2 {Curb and Gutter #1, Q2)
A P R Q 8S-H/V Bott. d(ft) S('/") n V{fps)
0.5676 13.20263974 0.042951403 50 1.0 0.132 0.012 0.016 J]1.24856 0.709
V=l.4B6/n*R"2/3*58%1/2 {Curb and Gutter #2, Q2)
a P R Q SS-H/V Bott. d(ft) S('/') n V(fps)
1.7061 24.20483952 0.070485904 50 1.00 0.242 0.0051 ©0.016 |1.13175 1.931
V=1.486/n*R"2/3*8%1/2 (Shallow swale, Q100)
A P R Q 88-H/V d(ft) S('/*) n V{fps)
2.14715 10.18718901 0.210769428 12 0.423 0.02 0.03 §2.4809 5.327
V=1.486/n*R*“2/3%8"1/2 {Curb and Gutter #1, Qi00)
A P R Q 8S-H/V Bott. d(ft) 0.0055 n V(fps)
2.4236 29.20583942 0.082983405 50 1.00 0.2920 0.012 ©0.016 [1.93561 4.691
V=1.486/n*R"2/3*8"1/2 {Curk and Gutter #2, Q1l00)
A P R Q 8S-H/V Bott. d(ft) s{('/") n V{fps)



3/13/03 12:27 PM 401BasinG-Devel.xls

5.33997 44.26885111 0.120625877

* Qverland "To" based on SCS formula pg. E-2 Storm Water Management Manual

50

**'n" is an overland flow resistance factor (See Table E-1). “n" is the Manning's coefficient

An "n" value of 0.12 was used for natural ground with no tillage and 20-40% residue.
Mannings Equa. was used to determine open channel velocities.

1.00 ©.4426 0.0051 0.016 |1.61924

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.

*x*Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Cf I*
Composite Antecedent Rainfall

Coefficient  Precip. Fac. 'ntensit
nfa n/a in/hr
Basin "G"
2-year 0.22 1.00 0.26
100-year 0.28 1.00 1.49

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

A
Basin
Area
acres

12.77
12.77

Q

Volume

cfs

L0738 J<<cceecccccecgec<<<
538 <<cg<eccgccag<ec<<<

8.647



3/13/03 12:27 PM

BASIN "H" (Developed )
For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401BasinH-Devel.xis

BASIN L S N** ~ n** vy, Vieo Tty Tty Te2 Teloo i, i100
Descrip. Length Slope Vel. Vel. Travel Travel Time of Intensity
of Flow Time Time Concentration Parachute
£t. % coef. fps fps min. min. min. min. Curves
Basin "H" Developed
Overland 100 2.00% 0.300 nfa nfa 36.47 2152 | 38.0 | 23.2 || 047 || 2.4% |
shallow swale 165 2.00% 0.030 1.85 1.59 148 1.72
*** Vary the depths until this value equals "Q" below
V=1.4B6/n*R"2/3%5"1/2 (Shallow swale, Q2) Check "Q"
a P R Q@ 88-H/V d(ft) S('/*) n  V{fps) *¥%
0.07301 1.8784B8754 0.038B65285 12 0.078 0.02 0.013 0.135
V=1.486/n*R"2/3*8%1/2 (Curb and Gutter #1, Q2)
A P R Q S8-H/V Bott. d(ft} s('/'} n
0.5676 13.20263974 0.042991403 50 1.00 0.132 0.012 0.016 0.709
Vz=1l.4B6/n*R*2/3+*8*1/2 {Curb and Gutter #2, Q2)
A P R Q SS-H/V Bott. d(ft) 8('/') n V(fps)
1.7061 24.20483952 0.070485904 50  1.00 0.242 0.0051 0.016 1.931
V=1.486/n*R"2/3%8%1/2 (Shallow swale, Q100)
A P R Q §5-H/V d(ft) S(*/') n V(fpsa)
0.57029 5.250135236 0.108623488 12 0.218 0.02 0.03 0.909
V=1.486/n*R"2/3%5"1/2 (Curb and Gutter #1, Q100)
A P R Q SS-H/V Bott. d(ft) 0.0055 n V(£ps)
2.4236 29.20583942 0.082983405 50 1.00 0.2920 0.012 0.016 [1.93561 4.691
V=1.486/n*R"2/3%3%1/2 (Curb and Gutter #2, Q100)
A ) R Q SS-H/V Bott. d(ft) S('/*) n V{fps)



3/13/03 12:27 PM 401BasinH-Devel.xls

5.33997 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.016 |1.61924 8.647

* Qverland "To" based on SCS formula pg. E-2 Storm Water Management Manual

**"N" is an overland flow resistance factor {See Table E-1). *n" is the Manning's coefficient

An "n* value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***Fiqure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Cf I* A 0
Compaosite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nja nj/a infhr acres cfs
Basin "H"
2-year 0.18 1.00 0.47 1.52 LB < << <<<<<C<<<<
100-year 0.24 1.00 250 152 09K J<<<cc<c<ccccccccc<<<<<

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



COMPOSITE RUNCOFF COEFICIENTS

For:
USING

CANYON VIEW PARK

GRAND JUNCTION RECOMMENDED RUNOFFP COEFICIENTS

Description
Surface Area

Pavement and Roofs

Bare Ground

Green landscaping
lawns and parks

Non-green and gravel
Landscaping

Total Basin Area:

B 0.14 to 0.
.28

B 0.20
B 0.14
B 0.20
B 0.45
B .50

COMPOSITE "C" VALUE (2-year)
COMPOSITE "C® VALUE (100-year)

8:23 AM, 3/14/03, 401-C.xls

to

to
to

to
to

Hydro. Slops 0-2%
Soils Runoff
Group Coaff.'s
B 0.93
B 0.95

22

+22
.28

«88
.60

Sel.
Coeff.

0.93

0.95

0.22
0.28

0.18
0.24

0.50
0.55

2-Yr.
100-¥r.

2-Yr.
100-¥r.

2-Yr.
100-¥r.

2-¥r.
100-¥x.

BASIN BASIN BASIN BASIN BASIN
A B c D
Hist. Daval. Davel. Devel. Davel.
Unit wt'd Unit We'd Unpit Wt'd Unitc We'd Unit We'd
Area Value Area Value Area Valus Area Value Area Value
2.22 2.06S 1.810 1.68 0.16 ©.15
2.22 2.105 1.810 1.72 0.16 0.15
38.00 8.36 1.52 0,334 2.10 0.462 0.79 0.17
3B.00 10.64 1.52 0.426 2.10 0.588 0.79 0.22
0.00 2.70 0.4B6& 2.610 0.47
0.00 2.70 0.64B 2.610 0.83
0.00 0.73 0.365
0.00 0.73 0.402
128.00 _3.74] | T
=~ = 7 e T
o 024! . 0,30 |
| o.28 | 0.300 1 3.5 0L 3]
10.64 2.535 1.638 2.346 0.373



COMPOSITE RUNOFF COEFICIENTS
For: CANYON VIEW PARK

USING
GRAND JUNCTION RECOMMENDED RUNOFF COEFICIENTS BASIN BASIN BASIN BASIN TOTAL
E F G H COMPOSITE
Hydro. Slope 0-2% Devel. Daval. Davel. Devel. Daval.
Description Soils Runoff Sel. Unitc Wt'd Unit We'd Unit We'd Unit We'd Unic We'd
Surface Area Group Coeff.'s Coeff. Area Value Area Valus Area Value Area Value Area value
Pavement and Roofs B 0.93 0.93 2-Yr. 4.62 4.297
B 0.95 0.95 100-¥r. 4.62 4.389
Bare Ground B 0.14 to 0.22 0.22 2-¥r. 2.10 0.462 12.77 2.81
B 0.20 to 0.28 0.28 100-¥r. 2.10 0.5B8 12.77 3.58
Green landscaping B 0.14 to 0.22 0.1B 2-Yr. 2.70 0.486 1.620 0.2
lawns and parks B 0.20 to 0.28 0.24 100-¥r. 2.70 0.648 1.620 0.39
Non-green and gravel B 0.45 to 0.55 0.50 2-¥r. 0.73 0.365
Landscaping B 0.50 to 0.60 0.55 100-¥r. 0.73 0.402
Total Basin Area: - 4.6 12,79 . X.6R
COMPOSITE "C® VALUE (2-year) 0,93 0,24 0. 0.18
COMPOSITE °C" VALUE (100-year) | 0.85 0.38 | | 0.24
4.385 1.638 3.576 0.389 9.9909

B:18 AM, 3/14/03, 401-C.xls



3/13/03 12:27 PM

BASIN : "Composite Developed

For: CANYON VIEW PARK
TIME OF CONCENTRATION/ INTENSITY/ FLOW

401compositedeveloped basin.xls

BASIN L 8 N** ~ n** vy, Vioo
Descrip. Length Slape Vel. Vel.
of Flow
fr. % coef. fps fps
Basin "Composite® Developed
Overland 176 1.00% 0. 300 nfa n/a
Curb & Guiter 900 1.40% 0.016 0.88. 137
**% Yary the depths until this value equals "Q" below
V=1.486/n*R™2/3%3%1/2
A P R Q 88-H/V
1.01617 7.008208045 0.144997408 12
V=1.486/n*R"2/3*S"1/2
A P R Q S8-H/V
0.5676 13.20263974 0.0425914023 50
V=1.486/n*R"2/3%3"1/2
A P R Q S8-H/V
1.7061 24.20483952 0.070485504 50
V=l.486/n*R"2/3%#8%1/2
A P R Q 83-H/V
3.72299 13.41433636 0.277537994 12
Va=l.486/n*R"2/3%5%1/2
A P R Q 885-H/V
2.4236 29.20583942 0.082983405 50
V=1.486/n*R™2/3*5%1/2
A P R g Ss-H/V

th Ttlﬂo Tec2 TclOO0 12 ilnﬂ
Travel Travel Time of Intensity
Tima Time Concentration Parachute
min. min. min. min. Curves
7565 44.64 [[92.6 | s8.s |[ 024 |[ 1356 |
16.99  10.96
3.00

{Shallow swale, Q2) Check "Q"
d(fe) s8(*/*) n Vifps) L
0.291 0.01 0.03 1.389
{(Curb and Gutter #1, Q2)

Bott. d(ft) S{*/*) n V{fps)

1.00 0.132 0.006 0.016 |0.88287 0.501
{Curb and Gutter #2, Q2)

Bott. d(ft) s('/') n V{fps)

1.00 0.242 0.0051 0.016 1.13175 1.931
{Shallow swale, Q100)

d{ft) s{*/") n Vi{fps}

0.557 0.01 ©0.03 7.846
(Curb and Gutter #1, Q100)

Bott. d(ft) 0.0055 n

1.00 0.2920 0.006 0.016 31.317

{Curb and Gutter #2, Q100)
Bott. d(ft) s('/") n

V{fps)



3/13/03 12:27 PM 401compositedeveloped basin.xls

5.33857 44.26885111 0.120625877 50 1.00 0.4426 0.0051 0.01l6 |1.61%924 8.647

* Overland "To" based on SCS formula pg. E-2 Storm Water Management Manual

**'n" is an overland flow resistance factor (See Table E-1). “n" is the Manning's coefficient

An “N" value of 0.12 was used for natural ground with no tillage and 20-40% residue.

Mannings Equa. was used to determine open channel velocities.

Mannings "n" for curb and gutter and conc. pipe = 0.016, PVC pipe = 0.012 and earth swales = 0.030.
***Figure "E-3", Pg. E-9, Storm Water Management Manual was used for shallow flows.

RATIONAL CALCULATION OF DESIGN FLOWS

C Cf I* A Q
Composite Antecedent Rainfall Basin Volume
Coefficient Precip. Fac. ntensit Area
nfa n/a in/hr acres cfs
Basin "C"
2-year 0.41 1.00 0.24 38
100-year 0.44 1.00 1.36 38

*The rainfall intensity is based on the formula presented on Table A-3 of the SWMM
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Billings siliy clay loam, 0 o 2 perceni slopes (). T'his soil,
locnily enlled nedobe, is one of the most importunt and extensive in
the Grand Valley. It covers nenrly one-fifth of the Geand Junction
Aren.  The arens oceur on the bromd flood plaing nud very geatly
sloping conleseing nlluvial funs wlong strenms. Many Inrge arens nre
north of the Colorndoe River,

The soil is derivad from deep nlluyvinl deposits thal. came mninly
from Mancos shale hul in a few places from fine-genined sandstone
materinls.  The deposits ordinnrily rango from 4 to 40 feel deep but
in places exceed 40 feet.  ‘Phe deposits have been built up from thin
sediments brought in by Lhe streams thal linve formed the conleseing
alluvinl funs m'l]uwn heen deopped hy the biond washes thut hieve ne
deainnge channel. ‘The thickest doposil, nenr CGrand Junction, was
built. up by Tndinn Wash.

The color and texturs of the soil profile yary from place Lo phaen.
The 8- to 10-inch surface soil normally consisls of groy, lighl-gray,
light. olive-gray, or light. brownish-gray silty clay loant.  “Fhis Tayer
sendes into malerial of gimilar color” and loxture Lhatl extends” (o
hcpt.lm of 3 or 4 feot. Below this depth the successive depositionnl
Inyors show more varinkion.  Although the dominunt testare is silLy
clay lonm, the profile mny have w lonm, clny lonm, ino snndy lonm,
or nvery line sandy lonmn Lexlure.

Where there nre fnirly uniform beds of Mancos shule wnd whers
the soil is not influeneed by mntevinls depositod by ndjoining deninngo
courses, the profile vavies only slightly within the upper 3 or 4 Teel.
In nrens luu'(‘m'ing drainage courses, howaever, the soil varies move in
Lexbure and eolor from the surfnce downward,

One small aven nboul 1% milea southenst, of Lomn consists of light
groyish-brown or pale-rown henvy silty elny lonm that shows only
slight. varintion in texture to depthis of 1 {o 6 Teel.  ‘The uirderlying
sotl mnlerint is more varinble.  Below depths of 6 to 10 feet. the foyers
generally nre somewhat, thicker and lhave a ligher percentoge of
conrse soil materinl,

Also included with {his soil nre sovernl swmll nrens lolaling: aboul
3 squnre miles that are dominantly pale yellow.  These nre Joented
2% (o 3} miles novtheast of Wroita, 5 miles north of Pruiln, 2% miles
northenst of Loma, 3 to 5 miles north of Lomn, 134 miles northwest of
Loma, and 4 miles vnorthwest of Mack, In these wrens the 8- or
10-inch surfnce soil is pole-yellow silty cluy lonm, wind the subsoil is
n relatively uniform pale-yellow silly eluny lonm {o depihs of 4 1o 8
fect.  Tha neeumulaled alluvinl layers are diflicll Lo distingnish,
but in n few plnces transitionn] to iruita soils Miere wro small nreay
having n pale-brown o light-yellowish brown color.  These transi-
tional nrens are ineluded with” Billings silty eluy lonm beennso they
have n finer texturced subsoil than is chneneteristic of the Ruveln soils.

Although moderntely fine textured, this Billings soil permits soe-
cessful growth of desp-rooted crops sueh ns alfalfa wnd tree froits.
1ts permenbility is normally not so favorable as that of the Mess,
Fruita, and Rnvoln soils. Tis tilh and worknbility ave faiv, hut il
puddies so guickly when wel nnd bakes so hard whoen dey that goml
Lilth cnn e muininined only by proper irrigntion and specinl enltvral
practices.  Runoll is slow and internal deninnge is very slow.

Lilee all other soils in the aren, this one lins u low organic-ninlter
content.  Under natnral condilions it conlains & modernle coneen-
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tention of salls dervived from the parent rocle (Mancos shnle). . lIjn
plices, however, il containg so much salt that good yiclds cn.nuob bu
oblained.  Some large nrens nre so strongly ealine they cnll;no_b e
usesl for erops.  Genernlly, this soil is without, visible limo, mi'll la
enlenreons,  In mmny places small white flocks or indistinet ight-
eotored stroaks or seams indients that lime, gypsum, or snlls are
e i e . . = 3

: ”lslts':‘nml munagement.—About. 80 percent of Lhis soil is cull.n{nl.e'g.
e eliol irrigated erops are slfnlfn, corn, dry hunn's, efugtllr m.ti 8,
amnll graing, nnd Lomatoes nnd other truck erops. W here Lhe soil is
loentud so as lo avoid frost drnege, tres fruils are grown. ‘

Most of the field crops nre grown in the centrul ,'Eml weslern I')rut.s

of the valley, or from (!rnml Junetion wcsl.v'.fnrcl. S he entire 38 cag(ti
in Lreo fruils—npproximately 3 square miles—lies botween Gran
Junction and Palismle.  Becnuse the climale is moro favorable mmlli
I'lisncle, the nerenge in orchard fruils is greater there. A fow sma [
orehards nre loeated northenst of Grand Junclion in the dlrcctl_m\do
Clifton.  The mnin {ruit acreage is between Clilton and Palisade.
Peach archards predominnte, bul o considerable acrenge 18 in pcars[
vspreinlly nenr Clifton. Yields depend on Lhe nge of the Llots lt!l(l
other Tuctors, including mnnsgement, but the Sml.nn'n‘l,qll pﬁ en T
yvield is somowlinl less on Lhis soil than on Mcsupo:ls. . This takes _1l|3 o
weeount the slower internal deninnge of this soil and its susceptibility
to salinity il overierignted.  Yields of other erops vary ncr:og'clmg Lo
the longth of time the Iand hes been irrignled, internnl drainngo 05
subnlrninngs, salt. content of the soil, management praclices, an
oenl elimato. ) .
! "I‘h: uncullivaled nrens of this soil nre moslly innceessible plncca_
niljoining the larger washes, which occur mainly in the \VBSLB{'III plm'b
of 1he aren, nud thoss places thut eannol be (-,mrped profitably m;
ennse they e inndeguate drainage and a hann ul concontlration o
salts. P uncaltivated land supporls n spurse growth of grease-
woud, sulthbush, shndseale, rabhithrush, }'yulg,t*nss, peppoergrass, .mu%
snltgenss.  rom 70 Lo 00 neres arve roquired Lo pasturs one anima
NI i SENSoR.
! A lhlllllu',l‘ of pinces shown on the map by small marsh symbols are
low nud seepy.  They could bo ditehed, but their acreage is likely |-0(:,
sinll fo justily tho expenss. Teft ns they are, Uheir sall conten
nadies them worthless for any use excepl pasture. .

Sizeablo nevenges of this soil npparently were overirrigated in the
pust.  Drvignlion waler applied b higher levels Lo le.nmibh seeps
upward in 1his soil whers 1% ocears in low wrens Lnyvu_nl t.n,: viver.
Bven now, new saling arens are appenving, and existing arens uu;
pelting rger,  Thae totnl seresgo affecled by salis hins mmn.lm.}il
mory or less the snme for the last two deendes, hut alfected avens wi
conlinue Lo elianga in size and shape becanse of svopuge.

Most fiekds are ditehed where necessavy.  Some uncuitivaled areas
vequirs both Joveling and ditehing. In places subdrainege is in-
wlepunts hecnuse irregulurities in the underlying shinle tond Lo crento
pockets nned prevent undergronned water from flowing into I:Im teninngo
ditehes,  Also, in somo arens where the alluviel mu.l!l.lu is 30 Lo 40 {eol
(hick, the ditehes are not always doep enough Lo denin the soil. Some
neens are soepy beennso there nree no dilelies running in an cusb—wes‘l.
direetion Lo intercepl Internl fow of ground wator from the over-
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rignded, permenhle, medinom-textaved, steatified soils on e upper
puris af the fun Lo the north, - ATter being leveled, uneultivated arens
would Tiwva to be eropped for 3 yenrs heforo theiv sult. content. would
be £c¢huzc|l enough Lo permit good yields,

Farmers can icrease the organic-matier content. of (his soil Fry
spplying manure liberally awd by growing allnlfa or clovers nt. benst
part ol the time. A combination fickl crop and livestock Lypa of
fvrming Tayvors improvement of this soil. Many of the sl iniper-
Teetly dentned wrens winy bo kepl in pnstare. Steawhevey elover
ikl sweelelover aee well suiled, nd mistures of pusture ——
wrow well, T

Billings silly cay loam, 2 to 5 percent slopes {130
covers norelatively small nevenge in the Greand Valley, Tha nreas nee
widely seatteved. Bxeept Tor ils stranger slope, the soil is slimpst, Ly
same as Billings silty eluy lonm, 0 Lo 2 pereentslopes. 1o fow |;|x;m--=
nelably north of Lowms, theve arn nrens hoving a pacle-yellow color
ratlier than the geay typieal of the Tillings soils. h -

Hse and management.~Only about 16 peveent of this soil is enlli-
valed. Many of the sreas lie slong large deninngewnys or washes
where they ae diflicult (o rench.  Even n Inrger numher have such
|lu| saeven sirfnes that considerable develing world hive (s he done
wlove ey could be cropped. Phe cost of leveling, tagether with the

expense of controlling erogion mul gullyi i:3¢;
! . oo ullying, dizconrmges femers §p
usinge them, o " G

'”li.‘i soil

li\luny of the wncultivaled arens huve wodernto coneent i ions ol
:I»n Izi, bl thay are vol particularly diflicult  reclaim beenase they
wrder natural ditehes or washes which affard free dispossl of irrign-

"

Il"" W “-h ]-‘"l'l ll( TInonr f wele .\ I

A AH or | |H‘- mo [ el h Y l 3
I L | " ] ‘, * S ., ey v . parons
: . ' ] o

About the snme crops are g

foune, 0 (o 2 perecnt slopes,
the same,

rowi on this soil ns an Billings silty ¢loy
The nverngs yiells nre npprosimately

Hillings silty clay, 0 (o 2 percent slopes (Ba). -This soil loenlly
|-|||]|h--! llu-n\'_}' “"Itl'!m’ Immm? well toward the Colorado River, 10 is o
slluvinl matevinls—d4 to ahont 40 feel thick—that lareely enme T
Muneos shale.  Most of this soil lies enst, ninl .-snltlll:l;n‘:-alfll.‘ :rrm”:’:::‘l:;
.lu'n‘«!.mn nml along the railvond hetaveen Cenned Junetion and Fraita
Fhe 8- or 10-inch surfnee soil consists of light hrownish-gray, sy,
ar olive-gray silty elay. ‘Tho luyer is similare (o the surfuee lnyer of
Billings 5'|1.l_y cluy Jonm soils but it is hoarder wnd, in many PHiees
dawrker,  The subsoil consisls of similarly cotorel ll'l.\'l‘l'.‘i of silly rlnl\:

losi, sill foam | 4i il iy si
)8 cand silty eluy, T phiees the soil is silty cluy .
exceeding 4 feal : Y He te pL

1 s on

'{‘I|l he ;'nl.l_llnl profile s firm '}\'Ium moigh i hins nomnsgive straeture
i subsoil lina mnny small irres - i : 8 or
nlmoil iy I'l il rregulnely shaped Belit-geny specks or
e I es. Poorly defined hght-colored strenks imliente the
l"is‘“ ey o !;llll'._ gypsom, o snlts,  “The sueluee soil nd suhsoil nee
u\_i,nnmm, tha lime being well distributed.  ‘I'he fine texture of Hhe
.‘illlq mrvnll_\' refavds penctrntion of roots, maoistuee, nned air
Surfuge ]rlllmlr s very slow [o slow wheve the sloge is less i |
Ekah " wia 'y 3 )
M 1|r enl. |nh,'llml drninnge in cory slow hecnuse e sulsoil is s ve
Ul LS : 3 H ) ¥ )
ul.“-‘ l]\!l.\ slowly permenble. CEven with ample doninagee diteles, Hhe
thscharge ol irvigntion waler is slow, " '
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Tilth wiel worknbility are not good, beeauso the soil has n fine
texture mud 0 Tow contenl of orgenic matlor.  Maovesver, soine ficlds
contuin nreas 20 Lo 60 foeh across thit, hive sxcessive nmounta of salta.
Slick spots also ocenr,  ‘These salty arens and slick spols produce low
or negligible yiclds of most crops and ave oxbremely diflicult to
vliminnde, .

! fse and musagement —Ahout 75 percent of this soil is cullivated.
Mast of tho rest, is alleeted by salts. Sl i_gruins, benus, sugar
beels, niel alladfn nre the ehiof crops.  Thay yiold less than on Billings
silty eluy lown, 0 to 2 pereent slopes. Ordinarily, nowly broken
liekls nre erapped Lo onls o other smisdl grains the first few seasons
an At exeess salts enn bo removed. Afterwards, i drainngo is ade-
aiete, ey ey b planted 1o |1inl,n heans, Bl_ii;lu' huels, corn, or nl-
Wil "The very slow peemenbility of this soil mukes it unsuilable
fur orcharl eraps. Also, it s located mainly in avens where tho
frost lwmznvd is grent. Probably (he preater part of ihe irrvigable
nerenge is gserd Tor gogne heels, gmull grains, slinifn, and pinio beans
wanally Tollow in the order numed,

Billings silty clay, 2 to § percent slapes (In).—This soil is similnr
fo Billings siliy ¢lny, 0 to 2 peeeentslopes. 16 differs mainly in hinving
srenter shpes wind o shghtly finer textured wd davlier gray surfnce
coil . In plaees, helow ddepthis of 3 or 4 feet, the silky cny or cluy
winderial da lgght olive peay.

The Gl wd worknhility nre poor. Swefiee runoll is medium, and
interml diminnge is very slow,  “The soil is botter suited Lo irrigation
M nwest of the beger neaely level nrens of Billings silly clay, 0 Lo 2
pereent slopes, muny of which wre aifected by salts, Approximately
19 weres of (his soil i in pench orchineds, Al The rest is normally used
for cultivabed eraps, principally corn, pinto beans, and alfalfa. This
soil s siled Lo uhoul, the snma erops ns Billings silly clay, 0 to 2 per-
cent slopes, bt il genernlly produces belter yields.

Rillings silly elay, moaderately deep over Green River soil malerial,
0 1o 2 perceni stopes (V). This soil ocenrs en the outer margin of
comleseingr abluvinl funs where 1 to 44 feet of fino-Loxtured deposits
deviverl Teom shale overlies Green River soil materinls. .

Fxeept Tor n few strips only n few rods wide that adjoin |ow—1‘y|n
arens of Cireen River soils, this soil hng nob heen altered by high
overllows Trom the Colomdn River. T ig nob likely thot e main
gt uf the soib will be covered by (oodwaters from the Colorado
Wiver, na it bies well ahove the lovel of normal overflow.

s and mnegenent.— Aboul. 85 percent of this soil is cultiveted.
The principm] eropy are alfnlfn, corn, sugar beets, and pinto benna.
A Tew peseh orelards nre on this soil nenr Clifton. Beonuse the
nnderlyinge slentn wee coneier, erops produce hetter on this soil than
an most arens of the ofler Billings silty elny soils.  Dreninnge nnd
anline comlitions hnve to be corrected before the seil will produce
" "".

Uneultivaded aecemgzes of (his soil northwest of Grand Junetion nro
suline, imperfeetly drained, or both, Their Lilth and workability
nre poor heenise They linve o fine texture mnd o low content of organic
il ber,

LESIL G Gh 1
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comparntively sharp rises or undulntions having slopes of more Lhan
6 percent thal extend 4 Lo § feet above tho provailing level or in snll
irregularty shaped bodies on relatively smooth Lopogiaphy.  Wherever
the nrens of Chipeln soil occur, they aro oo smudl nnd Loo intrientely
nssociaicd with Lhe Persayo soil to bo mapped sepnentely.

Use and management.—About 25 percent of this complex is enlli-
vited, bul practically all of it could he. ‘The Chipeln soil is nol
diflicult. Lo level, but the expense of loveling and the isalated localion
ol the nreas hnve not favored devolopment hn' irvigntion nned cropping.
The kinda of crops grown, the munagement, pracliceld, aod the _)'icllll-‘s
produced nre approximately the same as for Cersnyo-Chipete silly
clny lonms, 0 Lo 2 percent slopes.

Ravola clay loam, 0 (0 2 percent slopes (ILA).—This soil, the
sccotd most oxtensive in the aren, hns developed in maderinl that
consisis lnrgely of veworled Mancos shalo bat includes an approciable
mmount of sandy atluviom from the higher Mesaverde Ilurnml.inn.
I'he surlnca of these deposils is relnlively level, bul the depth of the
deposits rnngea from 5 Lo 30 fool.  ‘[he soil is ngsocinted wilh tha Dili-
ings silly ¢y lonms and the Ravoln fine snndy lonms.  FPhis mosl
important nrens ara enst, northensl, nud southenst of Feuikn, north
and northwest of Palisnds, nnd north md northwest of Clifton,

‘I'ho soil is much liko the Billings siliy clay lonma bl mors porous
beenuszo il conlring more fine sand, especinlly in the subsoil,  Or-
dinarily, the 10- or 12-inch surlnco Inyer consisis of light hrownish-
rray Lo very pole-brown light cluy lonm.  ‘The undarlying lnyers vary
rom plnes Lo place in thickness nnd tosturo nid become wore sandy
below depths of 4 Lo & feot.  Tho range in the subsoil is hrom fine
sandy lonm Lo clay lonm,

Small fragments of shalo nnd sandstons are common from the
surlneo downwnrd and wro especinlly noticeably in nreas nenrvest the
souree of the soil maderinl,  "The entiva profile is enlenveous nid Trinhle,
su internnl dininago is medinm and dovelopment, of plank roots is nol
restricted.  Tho surfnce is smooth.  Most nrens ave at slightly higher
levels than tho nesocinted arens of Billings silly clny lonms nnd
therefore liave beller drninnge wnd n lower content of salts.  Tha
soil, however, is slightly saline under nnlive cover, and in places it
ling strongly saline spots and o high waler tablo,

o Use and management.—Aboul 95 percent of this soil is eultivaied.
Lhe chiel crops are alfalln, corn, pinto heans, smnll groing, and,
where climaty is fnvorable, orchned frvits,  Proetienlly sll the neresge
used for Lreo fruits ia neor Clifton and Pnlisnde.  ‘Fhe nerengo used
for field crops varies [rom yenr Lo yenr, but by rough estimnte aboul,
J0 poreent 18 cropped Lo corn, 26 perconl to ellnlln, 15 pereent (o
pinto benns, 13 pereont Lo orehard fruits, 10 percent Lo sl graning,
il Lhe resl Lo sugar beels, tame hiny, Lomutoes, nid various vegetablo
crops. ;

Hln genernl, the Lilth and workability of this soil nre favoralle.
The content of organic muller is genernlly less than 1 percent, huf,
many fnrmers ave improving the supply by growing more alfalfi and by
using olher improved manngement.

Ravola clay loam, 2 (o § percent slopes (1tn).—This soil differs from
Ravola clny lonm, 0 Lo 2 pereent slopes, mninly in huving grenter
slupes. {\llrlumgh Lho (:nmltinml nrens lotnl only ssven-lenths of n
sqquare mile, this soil is important becnuse the Inrgest single aren—

GRAND JUNCIION AREA, COLORADO 75

n’pprnxinml.ely 300 ncres—is locnted southenst of Prlisnde in tho
Vinclnnds and is used for pench growing. 'Che remaining areas,
widely scattorad over the valley, lolal aboul 150 acres and are of
minor importanes,

I'ho largo aren occtipies n position intormedinte belweon Lo Greon
Wiver soih and the higher Mesa soils. It underlying gravel and
atone stenbn consial, nol only of sandstone but nlso of granite, schist,
basalt, and Inva. Much of tho lave was deposited by drainnge [rom
the sonthenst,  ‘This Invge nror was included with tho soil unit Inrgely
heenuse its color was similne Lo that of the other soil nrens.  Nob many
yours ngo subdrnionge beenme inadequale for oxisling lree [ruils
nndl it was nob until n number of tile dranina were Inid, ns deep ns 7
to 8 feet in places, that subdrninnge was corrected in parts of this
particilnr aron.

Use and management.—All of the lurge soil avea is in penches. On
il pench yields nvernge ns high ns in nny section of the vulley, pri-
murily beenuse the danger of [rost damngs is negligible.  Summe of the
orchurds nro now more than 50 yerrs old but have produced steadily
and still yield more than 400 bushels an nere nceovding Lo reporls
from loenl growers. About holl of the small senliered arcas are
caltivated,  "They sre used Inrgely for fiold crops beenuse climndic
conudilions are nol so fnvornble for ponch growing.  In building up
tho organic maniler content, the growing of legumes, application of
manure in leege nmounts, nnd vse of commereinl fertilizer genorally
aro peneliced.

Ravola very fine sandy loam, 0 to 2 percent slopes (Iir).—Fhis
extensive nd imporiant soil occurs cither along washes or nrroyns
exbonding from the north or on brond conlescing alluvinl funs.  "The
nlluvinl matectal from which the soil has doveloped was derived from
sindstong wied shinle nod ranges from 4 Lo 20 feeb deop.  1he principal
nrens of Lho soil sve north mul northwest of Grand Junction and north,
northwest, and southwest of IFruita.

“Ihis soil is much liko Ravoln fine sandy loam, 0 Lo 2 percent slopes,
bul, is generally more uniformly lovel. "The {exture 18 prevailingly
very line snndy lonm, but the percentnge of silt is noticenbly higher in
sama pleees. A Tow smnll arens thal have nlomm toxture nre included.

The 10- ar 12-inch surfaco layer consislts of light brownish-gray
lo very pale-hrown very fine snudy lonm.  In some places the under-
Iving Whan depasitional Inyers vary only slightly in color or texture.
In othor plaees, eapecially near drainage courses, tho luyers are move
varinhla and may grade Lo lonm, sill lonm, or fine sandy loam. Never-
theless, Inyers of very fine sandy lonm are moro numerous.  Delow
depths of 4 Lo 5 Teet, tho Lexture is sandier, nid ab depths of 8 Lo 12
feel strnla of lonmy fine sand, gravel, nnd seattered sandstone rock nre
commaon,

Disseminntad line oceurs from the surfrce downward. Owing to
the frinble consistence of Lo successive layers, the Lilth, inlernal
drainmge, svailnblo supply of meisiure lor planta, peemoenbility to plant
roots, and other physicnl propertics nre l‘avurni.)}o and nssura a wide
suil.n‘)ilil._y range for erops.  ‘I'he organic-inallor countont, howaover, is
low, Tho seil is slightly saline under nalive cover and has o fow
strongly safine spols. Ocensionnlly the water tnble is ligh.

[se and management.—Morve than 99 percont, of this soil is culti-
valud,  The chiol crops nro allalln, corn, pinto beans, sinnll grains,
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

BELMONT
BELMORE
BELPRE
BELSAC
BELTED
BEL TON
BELTRAME
BELISVILLE
BELUGA
BELUGA .
SLOPING
BELYOIR
BELZAR
BEMIDJI
BEM LOMCND
BENCHLEY
BENCLARE
8ENCO
BENDER
BEND IRE
SEMEYOLA
BENEVAKW
BENF1ELD
BEMGAL
BENGE
DENMAEM
BENIN
BEMITO
BENJAMIN
BEMKL [N
BENMAN
SENMOALE
BEMNINGTON
BENRIDCE
SENSLEY
BENSON
BENTEIN
BENWY
BEMI
BeDR
BEOSEA
BEQTT A
BEOVAE
DETU I wm
BERCU»D
ILADA
SERZ A
BERENICETON
BEAGHOLI
BERGLAND
SERGOVIST
BERGS TROM
BERGSY!IX
BERIND
BERIT
BEAKS
AERAKSHIRE
BERLALE
BERLIN
BEAMESA
BERMUL] AN
BEANAL
BZRMALDO
SEAMARD
BEFNARD IND
SEANARDS TON
BERANM ILL
BERNICT
BERNIRC
BERANOY
BERAYLAND
SERRYHAN
BERSON
BERTAIG
SERTELSOM
BERTHRULO
BERTIE
BERTO
BERTCLOTT}
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SEOROCE SUBSTRATUS,.

WCUERA TZLY SLO¥
PERK
SILLYCREZK
BILLYHAY
BILTHORE
BIHMER
P INCD
BINDLE
8 INFLRD
BINGER
BINGHAM
BINGHAMP TOMN
BINGHAMY ILLE
8 [NNA
BIMMSYILLE
BINS
BINTON
B INTOM,
Bl1OY
B 1PBUS
8 lRCHBAY
BIRCHFIELD
B IRCHWOOO
LRE-1:1
EIRDS
BIRDSALL
3 IRDS2ORA
BIRDSLEY
BIRDSYIE ¢
B IRCEECE
BIRM INGHAMN
BISMEY
8 IPOME
B1SREE
B815CAR0
BIsSCay
BISGAmL.
MDDERATELY wET
@15Gan]. FLOODED
BISHOP
B ]SMARCK
sisoael
8152 ING
BISSILL
BISSONNET
eIt
BITYER
BITTER SPRING
BITTERROQY
BITTERVATER
sSITTON
BIVAKRS
gixoy
BIXLIR
BJODRE
BLACHLY
DLACX BUTTE
BLACE CANYOM
BLACK CANTOM.
OR & TNED
BLACE RIDGE
BLaCka
BLACKAURN
BLACXDAAW
CLACKETT
BLACRFOOT
BLACEFO0OT,
BLACEHALL
BLACEHALL .
BLACFMAMMER
BLAGCXMAWE
BLACKNHZOF
PLACKHORSE
BLACFLEIZD
BLACKLEIG
BLACELOCK
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SLACERPIPE
BLACKPRINCE
BLACKPOCK
BLACKSAN
PLACKESPAR
BLACRSPOT
SLACKSTON
BLACK THOBM
BLACKTOP
BLACXWATER
BLACKYELL
BLADEN
BLAG
BLAGO
BLAINE 4
BLalR
BLAIRTOM
BLAKABIM
2LAKE
BLAKELARD
BLAKENEY
SLAREWELL
SLALOCK
BLAMER
BLANCA
SLANCRARD
SLANCHE
BLANCHESTER
SLamCOT
SLAND
BLANDINMG
BLANEY
BLANKET
aLANTON
BLANTON,
HODERATELY wET
BLANYO™
BLABBERT
ALAOUTERE
SLASDELL
ALASE
BLASIHCAME
BLATOEM
BLilnirD
BL210k
BLLARwDOD
BLEDSODE
BLEIBLERY ILLE
BLENCETE
BLEND
ALENDON
ELETHEN
BLEYINS
ELEYINTON
BLEWETTY
BLICHTONM
ALICRENSTAFF
BL1Mg
BLIwS TER
AL I NN
2LISS
BLITIEMW
ALOCRNOUSE
aLb=F0R0
BLOO™
BLOOWFIZLD
ELOCN [ NG
BLOGHSDALY
aLpoe
SLDOR. GRAVELLT
SUBSTRA TLM
BLOUNT
BLOvEES
SLUCHER
BLUE E£281m
GLUEL EARTh,
ALOPING
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Exhibit A-1, continued: I-’Iydrolog'ic soil groups for United States soils

AOOUDONOCK
BORFIRID
BORRETY
PORRONE
PORT

SORT BYRON
SORTAGE
PORTAGEYILLE
PORTALES
PORTALTD
PORTEAFTELD
PORTERS
PORTERYILLE
PORTHILL
PORTIA
PORTING
BORTLAND
PORTPOUNT
BDRTNEUF
PORTOLA
EORTSHOUTH
PORUM
POSAMT
BOSEN
POSEY
SOSEYYILLS
POSITAS
POSEIN
0030

POsSOs

POST
POTAmUS
BRICHUSB
POUTEET
POTELL
POTH
FPOTLATCH
POTOMAC
rRRTQS I
POTRATZ
POTSDAM
POTTER
BOTTINGER
POTTS
POTTISBURG
POUDRE
2QUJADE
2guLseo
POUNCEY
POYERTY
POVEY
POWDER
POwDERMORK
POWOERYASH
POWEEN
POWELL
POWER
POWERL INE
POWLEY
POWMENT
PO¥WARCES
POwwa TX4
POY

POYGAN
POYNOR
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PRIMGHAR
PRINCETON
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PRING
PRINGLE
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PRITCHETT
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SROGRESS0
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PRONO

PRONG
PROPMETSTOWN
PRCSRECT
PRRSPLIA
BROSSER
POOTIVIN
PROUT
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PROVIG
PROYD
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PROW

PRUDY

PRUE
PRVITTON
PEUNTE
2RYCAR

PSUCa
PTAGM[SAN
BUARPUA
PUAULY
PUCMY AN
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PUERCD
BUERT 4
PUERTECITE
PUETT
BUFFER
PUGETY
PUGET »
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SEOROCK SUBSTRATU®. ALFER TO

PUNCHEOWL
PUMG
PUNGE
PUNDHY
QUNSIT
PUNT A
FUNTILLA
PURCEILLA

. PURCHES

PULD AN

PURDY

BURETT

PURGATORY

PURNER

PUROB

PURSLEY

PURYES

PUSHMATAMA

BUST D!

BUTNAM

PUTHEY

PUTT

PUTTSTER

PUV 0O

SUU DRAE

PUu B

JUU Pa,

FUUE AL A

PUUDNE

PUTALLUP

PYSURK

PYLE

syYLDN

PYOTY

&YRANMID

DYPRONT

2YAMONT . SEDSOCE
SURSTAATUN
PreELL

DUAFEND

QUALER

CQUAZEATOwr

SuUaM

DUsHOH

Auakam

QUAMCER

QUANTICO
CUARLES

OUAZT IBURS

CUARTIVILLE

QUaRZ

OUATAMA

auay

ouazZoD

QUEALMAN

OUEALY

QUESRADA

QUEENY

QUEL TS

GLEmMADO

QUEN2ER

DUERC

CUERENCIA
cueTICD
DUJCRSELL

OUICRSILVER
QUICKYERT
-1934-28 .4
CUlEMSARE
EUITETUS
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QUIMLIVEN € | Rammoo <
DUl MM BsD! RAMSDELL o]
DUINNEY ¢ | RamSDELL. QRAIMNED (
CUINTANG B | A8imsSEY o
CUINTD 0 | RamSwODEN =
ODUINTOMN € | mama [}
OUITERTA B | PaNCE [
QU THAM ¢ | RamCHDSECD [
OulvERA € ) RamDaDO G
QUONSETY + | 2aWDaLL -}
OUORANT D | RaANDECOSC 2
OUOSATANA & 1 RaNDManN o
RsBOTTEX 8 | RaNpCLPH c
Rig£R ¢ | ®anDs L=
RABLDEUX & | 2ANDSEURG -}
RaBUN B | BANGEE -]
RaCE 8 | RAMGER <
sacing / 8 | BANPUFF D
SACKER 4 | FJawsLD <]
RACOMBES B | RANSTM [
AaC0ON C/01 RANSTEIN -]
Bap ] | BantOUL o
240 LACUSTRINE € | RsPaATES o
SUBSTRATUM | RaPELJE H
PaD. FLODDED € | Papm B
PADDLE 3 | RaPND s
RADER 0 | RaRIiCawm -]
FADERSBURG 8 | RaPLEE c
RipFORD a ] BP0 amaNNDCE o
RabLEY 9 | 2apsTN ]
RADNDR € | Ra3pEN c
BAFAEL o | Rapick E
AAFTON C ] RARITAam c
RAFTRIVER [ } 2a58anD =
PAGLAN B | SasiLLe L
PAGNAR 8 | RaSSER ]
EAGHEL L} | 9asSEY g
2162 ¢ | DasSTUS <
RAG2IE 0 | RaTakE o
RAGSDALE a/0| RATHBUN 4
AsGEDALE, OvVERwaSH 8 | RaTrORUM 2
DAGTOWN € | BATLAXRE )
2aMAL ¢ | PATLEFLaT B
Paria C | RATLLIFF a
DsewORTH = | RATON =}
natL & | Sa¥s50w [
QAILCITY 4} BaTILEP o
SaiNBOY € | RaTTO <
BAlNEY € ) RaiTD.e STONY o
Ba|MIER € 1 Raus <
aalmo D | Rauerr ]
PAlNS /D] RaAUVILLE 3
RalNSe FLOODED ] | Raull L]
faNSBORC € ) 2avaLyl] )
BAINSVILLE e | AavaLLl, BEZAOCA 8
Ra IRDENT B | SUBSTRaTUS
=alsto € | BAvEN I
BAKANE € ) SAVENDALE ]
PaAkE 0 | RAVEMELL ]
RAXIED € | RAVENMA 4
RALEIGHM -] i RavEnNsSwOODD [
RALLOD D | RAVIS £
BaLLS B | RavOoiLa ]
Rag B a | Rawap [
RaL2wms TON B8 | Fawg £
RALSEN D | [awLEIS L}
SAMADERD B ! BawlLiINS [
SAMBLA C ] RAWSON ]
BamBOUILLET B | RAwSINVILLE (o
BamMELL]) D | SarBURM -}
RAMIRES C { marex /]
RammEy € ) PAYFIRD <
RamMQ € I PavLackg o]
RAMDNS 2 | RaYHOMDV[LLE 4
FaWOMA. MARD 4 ] BarmE ]
SUBSTRATUM } RAYNESFORD 3
RamPaRT L] | Sarvymman €
FAMDARTER & | AAYNOLDSOM 2
Ramps ] | RarpMiILy 4

Tw0 HYORD GROUPS SUCH 4S5 8/C INDICITES THE DRa IHED/UNDRAINED SITUATION,
o iRl ? A SPECIFIC SOIL SERILS PHASE FOUND

IN SOIL Map LEGEND.
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LAND USE OR | SCS 11YDROLOGIC SOIL GROUP (SEE APPENDIX "C" FOR DESCRIPTIONS)
| SURFACE — , : : : .
CHARACTERISTICS A c -

| LY 0 Frinare [T o ﬂo V
2-6% 6%+ 2 6%+ (50256 2-6% | %+
UNDEVELOIED AREAS B ’ 7! |
Bare ground 16-.26 25-.35 J0-21 JJo - .38 A0 - .48
____________________________ ._39:;"_0__ __.;]1_-;"_5__ A0 - A8 .50-.58
Cullivates/ Apriculiurad 21-29 23-.31 J1-.39
i e A R e e e e __}g_-_,_]_ﬁ_ B .l .29 '.31 ."' ‘-42_
Pasture J37-.43 A4-.52 | 40 - .18 50 -,58
________ e 45..53  _.32-.60 |CAY .30-.58 1 62-.70 |
headow Jo-.18 36 -.44 J0-38 ) 40-.48
R I _Ad-.52 A0-.48 1 .50-.358
Forest 14..22 16-.24 46-.24 ) 20.28 §
| ) 18-.26 20-.28 20-28 1 25-3)
RESIDENTIAL AREAS |
1 1/8 acre per unit 13 ; .33-.61 JS1-.59 | .57-.65
HI0ZSRE| 54 2| 60-.68 | 69..77 |

=5H’1‘5‘“‘-‘%"i§1 24-.42

39-.47 | 45-.9
%34 2546

_________ 2252 6] .12 o A7oss | 7.8

29-39 s a5..41 | a2..50

---------------------------- S8-.8 | H3ITAL 43-51 | 53-361
142 acre prer unit : 30-38 | .37-.45 |

ST UO | 38-.46 | .48-.56

Py U 0. T ety A e

| acre per unit

MISC. SURFACES
| Pavement aod rools 94 93
B e __|PETOSENEN 96 | 97 96 97
‘ Trallic arens (soil and gravel) b= 74 75-.83 1785
___________ J4-.79 82-90 | 84-.92
Green lnndscaping (lawns, parks) 23-35 30-.38 A0 - .48
__________________________ _l._30- 40 40-.48 | .50-.58
Non-geeen and gravel Inndscaping A43-.33 ‘ 50-.38 | .60-.68
S 30-.60 _ 60-.68 | .70-.78
Cemeleries, playgrounds 35- 48 40-.48 | .50-.58
- { .40 -.30 30-.58 | .60-.68
NOTES: i Values nhave and Lelow pertuln (o lie 2-yenr and 1H)-yenr atorms, respectively,

The vunge of valnes provided nllows for enghseering Jisgement of siie condltions such ns basle shinpe, homogenelly of surfuce
slorm durslio In genernl, durlng shorier sharatton storms (Te < 10 minntes), Infiltratlon copacity Is blgher,
for Tonper durwilow storms (Te ) 30 mlunies), nse a "*C value In the higher rauge,

3. For residentlnl clcvclnfnwnt ut less than 178 nere pes wnlt or grenter (han 1 scre per unll, und also for commerclal and industrinl arens, use values under MISC
SURFACES {0 esttmnde "C” value vunpes fur use, 2 ‘

ICIENTS
appears Lo be a modification of wark done by Rawls)

l'yge. surface depresslon siorge, and
allowlng use of n "C™ value In the low runge. Conversely,

RATIONAL METHOD RUNOTFF COEFF
(Madified from Tabie d, UC-Daviy, which

TADLE "B-1"
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REPRODUCED FROM TABLE 2, LECTURE 2, DAY 2, ACOE 1990

SURFACE N VALUE SOURCE
ASPHALT/CONCRETE 0.05-=5%= A
BARE PACKED SOIL FREZ OF STONE 0.0 c
FALLOW - NO RESIDUE 0.008-0.012 B
CONVENTIONAL TILLAGE - NO RESIDUE 006-0.12 =]
CONVENTIONAL TILLAGE - WITH RESIDUE 016-022
CHISEL PLOW - NO RESIDUE 0.06-012 B
CHISEL PLOW - WITH RESIDUE 0.10-0.36 B
FALL DISKING - WITH RESIDUE 030-020 B
NO TILL - NO RESIDUE 0.04-010 B
NO TILL (20-£0 FERCENT RESIDUE COVER) 0.07-037 B
NO TILL (60-100 PERCENT RESIDUE COVER) 017-0.47 B
SPARSE RANGELAND MTH DESRIS:

O PERCENT COVER 0.02-0.32% B

20 PERCENT COVER 005-0.28 B
SPARSE YEGETATION 0.085-0.135 F
SHORT GRASS FRAIRIE 010-0.20 F
POOR GRASS COVER ON MODERATELY 0.20 c

ROUGH BARE SURFACE
LIGHT TURF 020 A
AYERAGE GRASS COYER o= =
DENSZ TURF 017-050 ACEF
DENSE GRASS 0.37-0.30 o
BERMUDA GRAZS C30-0%8 b
DENSE SHRUBBERY AND FOGREST LITT=R 0z A

A) CRAWFORD AND LINSLEY (1965},
B) ENGMAN (1285).

C) HATHAWAY (1845).

D) PALMER (1926).

£) RAGAN AND DURL (1272).

F) WOOLHISER (1675).

"N" values provided in this table pertain to both the
SCS TR-55 "To" and FHWA 1984 HEC-12 "To" methods

OVERLAND FLOW RESISTANCE FACTOR (N)

TABLE "E-1"
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GR WILLIAMS ENGINEERING, INC

STIINIFS — DFSIGNS — CONSTRIICTION SFRVICFS — REVIEWS
Stormwater and Floodplain Management

Water, Sewer, and Drainage Systems
Roads and Municipal Engineering Development Submittal Review

October 15, 2002

Jim Langford
Thompson-Langford Corp.
529 25-1/2 Road Suite B-210
Grand Junction, CO 81505

Re:

Dear

Runoff to Mitchell Drain from North Valley Subdivision

Jim:

The North Valley Subdivision Drainage Report for all filings was prepared by Rolland Engineering in 1994, and was
updated October 1, 1996 when final drawings were prepared for Filings 3 in 4. A summary of information provided

in the report is given below.

The total area of Filings 3 and 4 is 10 acres, of which 3acres drain south to the Filing 1 area and from thence
to Leach Creek. Therefore, a net of 7 acres of Filings 3 in 4 drain to the Mitchell Drain.

There is no off-site runoff contribution to the site. The area drains to the Southwest, and a raised concrete
ditch along the north boundary prevents inflow from the north, and a raised 27-3/4 Road prohibits inflow of

runoff from the east of the site.
The developed 100 year runoff from the site to Mitchell Drain is 9.7 CFS.

We have visited with the Grand Junction Drainage District, reviewed the report and site conditions, and are of the

opinion that:

The raised ditch and road north and east of Filings 3 and 4 of the North Valley Subdivision would prevent
inflow from offsite in minor storm events, but may or may not prevent inflow during a storm event of the
magnitude of the 100 year event;

Notwithstanding, whatever off-site runoff entered the site, if any, it would combine with on-site runoff and
drain toward the intersection just east of the Mitchell Drain where, to the capacity of the outflow pipe, runoff
would drain to the Mitchell Drain. A high raised concrete ditch and earthen embankment along the west side
of North Valley Subdivision would prevent runoff outflow from the subdivision except through the pipe.
Moreover, if flooding depths became significant, then the runoff would continue southward to Filings 1 and
2 and away from the Mitchell Drain. Consequently, the Mitchell Drain at its east end and adjacent to the
North Valley Subdivision can only receive what will flow to it through the 15 inch RCP pipe;

The North Valley Subdivision Filings 3 and 4 also may receive runoff from a six inch irrigation tailwater
drain that has a capacity of approximately 0.9 CFS, which amount should be considered as a base flow
amount and additive to the estimated 100 year runoff of 9.7 CFS;

Inasmuch as it is possible that inflow can come from the north or the east, it would be best to assume that the
outflow to the Mitchell Drain is not limited to the estimated 9.7 CFS plus approximate 0.9 CFS base flow,



GR WILLIAMS ENGINEERING, INC

STIIDIES — DESIGNS — RONSTRIICTINN SFRVIGES — RFVIFWS

Stormwater and Floodplain Management

Water, Sewer, and Drainage Systems
Development Submittal Review

Roads and Municipal Engineering

but rather to the hydraulic capacity of the pipe;
. The correct pipe capacity would be based on the hydraulic gradient available from the crown of the outfall

pipe at the Mitchell Drain (where the tailwater condition in the drain would be lower than the crown of the
outfall pipe) to the grate elevation of the nearest inlet. If we were to assume that the gradient at the first
manhole is the same as at the inlet, then the difference in grate elevation and outlet crown divided by the 154

linear feet of 15 inch RCP resuits in a gradient of 2.95 percent; and
. Using a Mannings n value 0of 0.013, which we believe is appropriate for sediment laden stormwater, the pipe

capacity is 11 CFS,

Pipe flow calculations are provided on the attached. It is our opinion that any design for the Mitchell Drain should
be adequate to handle an inflow from the North Valley Subdivision of 11 CFS for the 100 year runoff condition.

If you have any questions regarding above, please feel free to call.

Sincerely,

GR Williams Engineering, Inc

] o
By: __. / Ll /( MJ)(/{-/{.‘.W—?
= -
Gerald R. Williams, P.E.

Enclosure:  Hydraulic Calculations



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: North VAlley Subd M
Comment: Outflow to Mitchell Drain-Mannings
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 1.28 £t
SlOPe . iswiveissnss
Manning’s n....... 0.013 &
Discharge......... 11.10 cfs
Computed Results:

Full Flow Capacity..... 11.10 cfs

Full Flow Depth........ 1.25 ft
VeloeitV: o v s w5 on » 9.04 fps
Flow Area......... 1.23 sf
Critical Depth... 1.20 £t
Critical Slope... 0.0258 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 11.10 efs
QMAX @.94D........ 11.94 cfs
Froude Number..... FULL

pveet

GRAATE. $SD4.770

HYORNMIUIC mme,D -

RO 45 ‘2)0-!5 ‘ -

_’———s——-—/,/

InV 4578 40

W ORAULIC. CRADE. = ($5B400 - 450015)/ 154
V0 RRVLIC GRIDE Linl2

( ASSUMmES NO AVAT LARLE

Open Channel Flow Module, Version 3.43

0.0295 ft/ft (SEE BFLow)

Mt

{(c) 1991

Ram 45

0. 177

= 2.45%

Ao M TD ILILET)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



tmp#9.txt

10/17/2002
Canyon View Vinyard Church
Mitchell Drain

Depth of flow in 24-inch RCP with Off-site flow or
11 CFS and site flows from the two ponds of 2.07 CFS

Manning Pipe Calculator

Given Input Data:

SHAPE «.covvrsrvasrenananossnsons Circular
Solving £Or ..eeeescesasarnnnosen Depth of Flow
DiaMEeLer .. v.veeronsnnmsnssnnossn 24.0000 in
FlOWZALEE .. v.eososnsonnsnsosnsnns 13.0400 cfs
BlOPE --isssismsnsmpunnmmissnnnnsss 0.0072 ft/ft
Manning's N ....cerrcernronooen 0.0130
Computed Results:
Depth ccivcesnsremmosnassrassaens 14.5048 in
BY@E i veeveneeeosnaconnasnensnnnss 3.1416 £ft2
Wetted Area .....:coeucocnnsnonens 1.9852 ft2
Wetted Perimetfer ......cc.ocevoes 42.7458 in
Perimeter ......c.eoevencncnananns 75.3982 in
VeloCity v evevnvencuaromanansans 6.5686 fps
Hydraulic Radius ........c.cevee 6.6877 in
Percent Full ......i.enciveeovannes 60.4366 %
Full flow Flowrate .............. 19.1957 cfs
Full flow velocity ...-c.oceonee.n 6.1102 £ps

Page 1
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SCOPE

This report presents the results of a Geotechnical Investigation for the
proposed Canyon View Park, Phase 2 to be located north and west of G Road and
24 2 Road in Grand Junction, Colorado, Fig. 1. Our investigation was conducted
to explore subsurface conditions, provide foundation design recommendations and
pavement design recommendations for the proposed Canyon View Park, Phase 2.
The report includes descriptions of subsoil and groundwater conditions found in
twenty two exploratory borings, recommendations for design and construction,
recommended pavement sections and design and construction criteria for details
influenced by the subsurface conditions. This investigation was performed in

general conformance with our Proposal No. 02-299A dated December 19, 2002.

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.

Canyon View Park, Phase 2
GEG Job No. 1,284 ’



SUMMARY OF CONCLUSIONS

Subsoils found in the exploratory borings included silty, sandy clay to
the maximum depths explored of 5 to 60 feet below the ground
surface. Cobbly, sandy gravel was encountered at a depth of 36 feet
below the ground surface in exploratory boring, TH-18. Practical drill
rig refusal was encountered in the cobbly, sandy gravel at a depth of
43 feet below the ground surface in exploratory boring, TH-19.
Groundwater was encountered at depths of 10 to 12 feet below the
ground surface the day of driling and at 10 to 14 feet below the
ground surface when checked 11 days later.

We believe a deep foundation such as driven piles can offer less
potential movement than shallow foundations for the proposed
shelters. An alternative of shallow foundations underlain by well
compacted subgrade and a section of well compacted structural fill is
presented for the proposed shelters. We believe post tensioned
slabs can provide adequate foundations for the proposed tennis
courts and the fountain park. An alternative of mat foundation
underlain by well compacted subgrade and a section of well
compacted structural fill is also presented for the proposed fountain
park. A discussion including detailed design and construction criteria
are included in the text of the report.

We believe slab-on-grade construction supported by the soil
encountered will involve low potential for movement. We
recommend structurally supported floors in all finished areas.
Additional discussion is included in the text of the report.

A pavement section thickness of 5.5 inches of full depth asphalt or
3.0 inches of asphalt over 8.0 inches of base course are
recommended for interior streets, ESAL=54,750 traffic. Additional
section alternatives, discussion and detailed design and construction
criteria for pavements are presented in the text of the report.

Surface drainage should be designed for rapid runoff of surface
water away from the proposed structures.

Canyon View Park, Phasa 2

GEG Job No. 1,284



SITE CONDITIONS

The subject site consisted of two distinct parcels located north and west of
G Road and 24 ¥z Road in Grand Junction, Colorado, Fig. 1. The smaller parcel
(proposed area for shelter adjacent to existing handball court) was located north

and east of 24 Road and G Road.

The smaller parcel (location proposed for the shelter adjacent to the existing
handball court) consisted of sparse grasses and a remnant asphalt walk / drive.
We understand a residence was previously located in the area of the subject site.
An area of existing fill was noted north and east of the subject site. A parking area
was north, beyond an existing handball court. An access drive and parking were
east. Vacant land was west, beyond 24 Road and a canal. Vacant, agricuitural
land, was south beyond G Road. The handball court and the parking area were
approximately 0.5 feet to 2 feet higher in elevation than the subject site (estimated
with hand held Brunton). The canal was approximately 90 feet west of the subject
site, was 7 to 10 feet in depth, approximately 20 feet wide and water was flowing in

the bottom at the time of this investigation.

The larger parcel was developed in the north portion of the site. We noted

an existing parking area, maintenance facility, and restroom and existing baseball

Canyon View Park, Phase 2
GEG Joh No. 1,284 3



field in the north portion of the site. An access drive was noted on the east and
north side of the baseball field. The central portion of the site was basically flat
and level with sparse grasses and sloped down towards the west at less than 1
percent. We noted two stockpiles of soil in the east central portion of the site. The
eastern most stockpile had two sections. One section was approximately 6 feet in
height, 195 feet in length and 51 feet wide. The other section was 12 to 15 feet in
height, approximately 162 feet long and approximately 84 feet wide
(measurements were estimated with hand held Brunton and pacing). The
stockpiles appeared to be relatively clean clay soils. A smaller stockpile of variable
sand, gravel, wood, branches and grass clippings was east of the larger stockpile.
The south portion was undeveloped. An east / west oriented drainage canal was
noted near the south portion of the subject site. We estimated the depth to be
approximately 12 feet in depth and 30 to 40 feet in width. Water was flowing in the
bottom of the canal and appeared to be flowing towards the west. A concrete lined
ditch was noted near the east edge of the property. The ditch was approximateiy 1
foot in depth and no water was flowing at the time of this investigation. The west
portion of the site consisted of a north / south oriented wash and appeared to be
flowing down towards the south to an intersection with the east / west oriented
canal near the south and west comer of the subject site. The north / south
oriented wash was about 10 feet in depth, and approximately 30 feet in width. The

wash appeared to be benched with the main channel at the lowest elevation and a

Canyon View Park, Phase 2
GEG Job No. 1,284 4



bench between the main channel and the surrounding ground surface. Grasses

lined the banks of the drainage.

An existing park with ponds, baseball fields and concrete paths was west.
Vacant land and an existing residential subdivision were south, beyond the canal.
Vacant land was north beyond Interstate 70. Commercial development was east,
beyond 24 %2 Road. An embankment for the 24 2 Road overpass was noted east
of the north portion of the subject site. The embankment appeared to be up to 20
feet higher than the subject site (estimated from plan sheet titled “CANYON VIEW
PARK, PHASE TWO, CONCEPT PLAN" by Winston Associates, Inc. and
Ciavonne & Associates, Inc., dated 09/18/02). The vicinity sloped down toward the
south and west at a grade of 1 percent or less (USGS Grand Junction, Colorado

Quadrangle, 1962, photorevised 1973).

PROPOSED CONSTRUCTION

We understand the subject site will be developed by site grading inciuding
up to 3 feet cut and 5 feet fill. Site grading changes will predominately be made to
the south and west portion of the site. Approximately 300 lineal feet of the existing

wash (Cochren Wash) in the south and west area of the site will be realigned

Canyon View Park, Phase 2
GEG Job No. 1,284 8



during site grading. Buried utilities will be installed. Paving will be constructed to
include acceleration and deceleration lanes on 24 1/2 Road, interior park drive
lanes and interior park automobile parking. There will be approximately 160
automobile parking spaces. Construction wiil consist of light stands in a proposed
parking area, light stands in an existing parking area, twelve tennis courts, one
sheiter, one shelter/restroom/vending building and one fountain park. Light stands
will be added to the existing parking area located in the northwest portion of the
subject site. An approximate 20 foot by 20 foot shelter structure is proposed near
24 Road and G Road. The combination building and fountain park is proposed in
the central portion of the Phase 2 site. Post tensioned slab on grade foundations
are desired for the tennis courts. No other improvements are anticipated. If
proposed construction changes or is different from what is stated, we should be

contacted to review actual construction and our recommendations.

SUBSURFACE CONDITIONS

Subsurface conditions at the site were investigated by drilling and
sampling twenty-two exploratory borings. Locations of the exploratory borings
are shown on Figs. 2 and 3. Graphic logs of the soils found in the borings and

field penetration resistance tests are presented on Figs. 3 through 10.

Canyon View Park, Phase 2
GEG Job No. 1,284 .



Subsurface conditions encountered included silty, sandy clay to the maximum
depths explored of 5 to 60 feet below the ground surface. Cobbly, sandy gravel
was encountered at a depth of 36 feet below the ground surface in exploratory
boring, TH-19. Practical drill rig refusal was encountered in the cobbly, sandy
gravel at a depth of 43 feet below the ground surface in exploratory boring, TH-
19. No competent bearing strata was found at exploratory boring location TH-12
to depths of 60 feet below the ground surface. The silty, sandy clay had siity to
clayey sand lenses noted, was very stiff to very soft and dry to wet with depth
and brown. The cobbly, sandy gravel exhibited substantial drill rig resistance to

practical drill rig refusal.

One sand sample tested had a moisture content of 4.0 percent and 37
percent passing the No. 200 sieve (silt and clay sized particles). Seventeen clay
samples were tested from various locations across the site. Clay samples tested
had moisture contents of 6.9 to 28.2 percent and dry densities of 98 to 105 pcf.
Seven clay samples tested varied from exhibiting non liquid and non plastic
characteristics, to a liquid limit of 30, plasticity index of 14 and 73 to 96 percent
passing the No. 200 sieve (silt and clay sized particles). Two other clay samples
test had 70 and 78 percent passing the No. 200 sieve (silt and clay sized
particles). Eight samples were tested for swell consolidation characteristics

using a one dimensional odometer apparatus. These samples varied from

Canyon View Park, Phase 2
GEG Job No. 1,284 5



compressing 0.6 percent to swelling 0.4 percent when wetted under a confining
pressure of 500 or 1,000 psf. Groundwater was encountered at depths of 10 to
12 feet below the ground surface the day of drilling and at 10 to 14 feet below
the ground surface when checked 11 days later across the site. Results of

laboratory testing are presented on Figs. 11 through 16 and summarized

on Table |.

SITE DEVELOPMENT

We reviewed the pian sheet titled “CANYON VIEW PARK, PHASE TWO,
CONCEPT PLAN" by Winston Associates, Inc. and Ciavonne & Associates, Inc.,
dated 09/18/02, to estimate proposed site grading changes. We estimated up to 3
feet of cut and up to 5 foot of fill predominately in the south and west portion of the
site. We understand grading will be balanced from the subject site; fill will come

from on site cuts. We also anticipate stockpiles of soil identified on site will be

utilized for site grading fill.

Review of the plan sheet noted above indicates the deepest cut in the
vicinity of exploratory boring, TH-9. We identified groundwater at a depth of 12
feet below the ground surface in exploratory boring, TH-8. We did not encounter

groundwater in exploratory borings TH-10 or TH-11. We do not believe, from this

Canyon View Park, Phase 2
GEG Job No. 1,284 "



information, groundwater will impact the proposed cuts. We anticipate soils will
become more soft and moist with increasing depth. Cut areas may require low
pressure equipment or need to sit and let “heal” prior to final grading if soft

conditions are encountered.

Prior to fill placement, the surface of native soils below fill should be
stripped and all organic and deleterious materials completely removed. The
surface should be scarified to 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. Areas of soft to very soft
conditions were encountered and stabilization may be necessary in locations
across the subject site. On-site clay and sand soils free of deleterious materials,
organics and particles over 6-inches diameter can be reused during grading.
Stockpile soils should be evaluated by our office prior to use as site grading fill. Fill
placement should be 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 and placed in 10-inch maximum thickness loose lifts.
Compaction of site grading fill in structural areas must be confirmed by monitoring
and testing in order for the foundation recommendations in this report to be valid.

Placement and compaction of site grading fill should be observed and tested by a
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representative of our firm during construction. Sample site grading specifications

are included in Appendix A.

Grading Loss Estimate

We calculated dry densities of samples obtained in the field and performed
a moisture-density relationship, standard Proctor (ASTM D698) to estimate the
grading loss of compacted fill. Fifteen samples exhibited dry densities of 98 pcf to
105 pcf (as shown on Table A) with an average dry density of 101 pcf. The
moisture-density relationship, standard Proctor exhibited a maximum dry density of
114.0 pcf and an optimum moisture content of 14.5 percent (Fig. A-1}. We
calculated an estimated grading loss of 6.7 percent to 11.5 percent. This range
represents an in-situ dry density of 101 pcf and compaction to between 95 percent
to 100 percent of maximum standard Proctor dry density, respectively. Soils
tested in our laboratories also indicate that soils are predominately over optimum
and will require moisture conditioning (in this case drying of soils) prior to
compaction. Our estimates were made from calculations using the average of field
and [aboratory testing results presented and assumes no significant soil loss to

stripping, waste, oversize or deleterious particles or transportation.
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Utility Installation

We understand utility systems will be installed from 24 %2 Road to the
proposed structures. We believe utility installation in the clay soils may be
accomplished using conventional excavation equipment. Ultility 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 B 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.

Compaction of trench backfill can have a significant effect on the life and
serviceability of pavements. Water and sewer lines that are constructed beneath
pavements should be well compacted. We recommend trench backfill be placed
in thin, loose lifts, moisture conditioned to within 2 percent of optimum moisture
content 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 identified groundwater during this investigation at depths of 10 feet to

14 feet below ground surface. We anticipate groundwater levels may rise during
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irrigation season. As a result, there may be groundwater concemns during
construction, which were not identified by this investigation. We believe continued
monitoring of ground water levels during irrigation season would be a prudent

measure to help further evaluate these potential impacts.

Relocation of Wash

We understand approximately 300 lineal feet of the existing wash located
in the south west portion of the subject site will be realigned. We recommend
slopes of the wash be laid back at a ratio of 3 horizontal to 1 vertical. If
necessary, steeper slopes may be achieved with the use of geosynthetic fabrics.
We can provide these recommendations if requested. The width and depth of
the wash should be reviewed by the civil engineer to verify wash can
accommodate anticipated flows. The slopes of the wash should be protected
from erosion. We recommend a vegetative cover be implemented and
maintained to prevent erosion. It may be necessary to use a geomat such as
Western Excelsior, XCEL Permamats, or equivalent to achieve growth on the
slopes. If on site soils are required to build slopes the resulting subgrade should
be scarified 10-inches, moisture conditioned to within 2 percent of optimum
moisture content and compacted to at least 95 percent of maximum dry density
standard Proctor (ASTM D 698). Fill soils should be placed in 10-inch maximum

loose lifts and compacted as stated above.
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FOUNDATIONS

We understand there will be four different types of structures across the
site as identified in the “PROPOSED CONSTRUCTION” section of this report.

We present a brief discussion and foundation recommendations for the

proposed structures below.

Sheiter (Near 24 Road and G Road)

This investigation indicates relatively soft to very soft, silty, sandy clay soils
exist at foundation ievels (exploratory boring, TH-18). Existing fill was identified in
this area during the site visit. Existing fill should not be relied upon for structural
support and should be removed full depth. We believe a foundation system
anchored below the silty, sandy clay and clay soils in an underlying competent
strata would offer lower movement potential than shallow foundations. Driven
pile foundations have been used for similar conditions as encountered in this
investigation. We believe, driven piles would likely require a 36 to 41 foot length.
We understand the proposed structure will consist of a shelter with relatively
light loads. An alternative, with more potential of movement, of shallow
foundations bearing on stabilized subgrade and a depth of structural fill is also
presented. We anticipate stabilization will be required at foundation levels. It

may be prudent, if the shallow foundation alternative is chosen, to elevate
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structure as high as practical to help mitigate very soft conditions. The

recommended design and construction criteria for these two alternatives, driven

piles and column pad foundations, are presented below. These criteria were

developed from analysis of field and laboratory data and our experience. The

owner shouid also consider requirements established by the structural engineer

which may impose additional foundation design and installation requirements.

Driven Piles — Shelter (near 24 Road and G Road)

1.

The piles should be steel H sections (HP 10x42 or larger) or
concrete filled, closed end, steel pipes (10-3/4-inch O.D., 0.25-inch
thick walled or larger). Tip reinforcement should be provided to
reduce pile damage during hard driving. A maximum allowable
service stress of 12,000 psi should not be exceeded. We estimate
an HP10 x 42 section or 10-3/4-inch diameter pipe section driven to
a “set” of an average 0.5-inch per blow for the last 18 inches with a
pile hammer delivering at least 18,000 foot-pounds of energy will
penetrate the gravel and cobble strata approximately 5 feet. Based
on our experience, capacities of 50 tons to 75 tons can be
developed during driving. The capacity of piles in compression
driven as described above will be the structural strength of the
piles.

Groups of piles placed closer than three diameters, center to
center, should be evaluated to determine their reduced capacity.

The pile driving hammer should be operated at the manufacturer’s
recommended stroke and speed when the “set” is measured.

The contractor should select a driving hammer and cushion
combination which is capable of installing selected piles without
overstressing the pile. The contractor should submit the pile driving
plan and the pile hammer cushion combination to the structural
engineer for evaluation of the driving stress in advance of the pile
installation.
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5.

A representative of our office should observe and keep records of
penetration resistance, pile lengths and other factors that could
affect the performance of the foundation during installation.

Column Pad Foundations — Shelter (near 24 Road and G Road)

Foundation excavations should be limited in depth as much as
practical. We recommend a maximum depth of excavation of 12 to

24 inches depth.

Existing fill, if encountered, should be removed full depth (at a 1
horizontal to 1 vertical ratio) and replaced with a well compacted
structural fill as stated below. Foundation areas should be
overexcavated a minimum of 2 feet below and 2 feet horizontaily
beyond footings in each direction. The resulting subgrade should be
native soils, devoid of organics and deleterious material (or these
materials removed); scarified 10-inches depth, 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. We anticipate stabilization will be necessary for the
resulting subgrade. It may be prudent to leave excavation open to
“heal” prior to stabilization. For planning purposes an 18-inch depth
of granular structural fill and a geosynthetic grid can be used.
Further stabilization recommendations can be made at the time of
observation.  Our representative should be called to verify
stabilization and to test compaction of the structural fill, prior to

forming.

The minimum two foot zone should be replaced with well compacted
structural fill. Structural fill should consist of a well graded granular
imported soil with maximum particle size 6-inches, maximum 30
percent passing the No. 200 sieve and maximum liquid limit of 25. A
CDOT Ciass § or Class 6 aggregate road base will satisfy these
criteria and is recommended. The structural fill should be moisture
conditioned and compacted in 10-inch maximum loose lifts as stated

above.
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3. Footings bearing on well compacted or stabilized subgrade and at
least 2 feet of well compacted structural fill as described above can
be designed for a maximum soils bearing pressure of 1,000 psf.
Loose soils should be completely removed from foundation bearing
areas, prior to placing concrete.

4. Column pads should be at least 30 inches by 30 inches. Column
pads may be larger depending on the loads of the structure.

5. Exterior foundations should be protected from freezing. The normal
depth assumed for frost protection in the Mesa County area is 2 feet.

6. The completed foundation excavation should be inspected by our
representative to verify the subsurface foundation conditions are as
anticipated from our borings, to observe subgrade stabilization and
to test compaction of structural fill during placement.

Shelter/Restroom/Vending Building

This investigation indicates relatively medium stiff to very stiff, silty, sandy
clay soils exist at foundation levels (exploratory borings, TH-12, TH-13 and TH-17).
Soils generally became softer with depth. We believe a foundation system
anchored below the silty, sandy clay in an underlying competent strata would
offer lower movement potential than shallow foundations. Driven pile
foundations have been used for similar conditions as encountered in this
investigation. Driven piles would likely require a greater than 60 foot length. We
understand the proposed structures will consist of shelters with relatively light
loads. An alternative, with more potential of movement, of shallow foundations

bearing on stabilized subgrade and a depth of structural fill is also presented.
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We anticipate stabilization may be required at foundation levels. It may be

prudent, if the shallow foundation alternative is chosen, to elevate structure as

high as practical to help mitigate very soft conditions. The recommended design

and construction criteria for these two alternatives, driven piles and column pad

foundations, are presented below. These criteria were developed from analysis

of field and laboratory data and our experience. The owner should also consider

requirements established by the structural engineer which may impose additional

foundation design and installation requirements.

Driven Piles — Shelter/Restroom/Vending Building

1.

The piles should be steel H sections (HP 10x42 or larger) or
concrete filled, closed end, steel pipes (10-3/4-inch QO.D., 0.25-inch
thick walled or larger). Tip reinforcement should be provided to
reduce pile damage during hard driving. A maximum allowable
service stress of 12,000 psi should not be exceeded. We estimate
an HP10 x 42 section or 10-3/4-inch diameter pipe section driven to
a “set” of an average 0.5-inch per blow for the last 18 inches with a
pile hammer delivering at least 18,000 foot-pounds of energy will
penetrate the gravel and cobble strata approximately 5 feet. Based
on our experience, capacities of 50 tons to 75 tons can be
developed during driving. The capacity of piles in compression
driven as described above will be the structural strength of the
piles.

2. Groups of piles placed closer than three diameters, center to
center, should be evaluated to determine their reduced capacity.
3. The pile driving hammer should be operated at the manufacturer's
recommended stroke and speed when the “set” is measured.
4, The contractor should select a driving hammer and cushion
combination which is capable of installing selected piles without
Canyon View Park, Phase 2
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overstressing the pile. The contractor should submit the pile driving
plan and the pile hammer cushion combination to the structural
engineer for evaluation of the driving stress in advance of the pile

installation.

A representative of our office should observe and keep records of
penetration resistance, pile lengths and other factors that could
affect the performance of the foundation during installation.

Spread Footing Foundations — Shelter/Restroom/Vending Building

Foundation excavations should be limited in depth as much as
practical.

Foundation areas should be overexcavated a minimum of 2 feet
below and 2 feet horizontally beyond footings in each direction. The
resulting subgrade should be native soils, devoid of organics and
deleterious material (or these materials removed); scarified 10-
inches depth, 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. We anticipate
stabilization will be necessary for the resulting subgrade. It may be
prudent to leave excavation open to “heal” prior to stabilization. For
planning purposes an 18-inch depth of granular structural fill and a
geosynthetic grid can be used. Further stabilization
recommendations can be made at the time of observation. Our
representative should be called to verify stabilization and to test
compaction of the structural fill, prior to forming.

The minimum two foot zone should be replaced with well compacted
structural fill. Structural fill should consist of a well graded granular
imported soil with maximum particle size 6-inches, maximum 30
percent passing the No. 200 sieve and maximum liquid limit of 25. A
CDOT Class 5 or Class 6 aggregate road base will satisfy these
criteria and is recommended. The structural fill should be moisture
conditioned and compacted in 10-inch maximum loose lifts as stated
above.

Canyon View Park, Phase 2

GEG Job No. 1,284

18



3. Footings bearing on well compacted or stabilized subgrade and at
least 2 feet of well compacted structural fill as described above can
be designed for a maximum soils bearing pressure of 1,000 psf.
Loose soils should be completely removed from foundation bearing

areas, prior to placing concrete.

4, 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.

5. Exterior foundations should be protected from freezing. The normal
depth assumed for frost protection in the Mesa County area is 2 feet.

6. The completed foundation excavation should be inspected by our
representative to verify the subsurface foundation conditions are as
anticipated from our borings, to observe subgrade stabilization and
to test compaction of structural fill during placement.

Proposed Tennis Courts

This investigation indicates relatively soft to very stiff, silty, sandy clay soils
at proposed tennis court subgrade level (exploratory borings TH-15 through TH-18
and TH-20 through TH-22). We assumed the post-tensioned slab foundations
would be designed using the methods developed by the Post-Tensioning Institute

(PTI, “Design and Construction of Post-Tensioned Slab-on-Ground”, 1980). The

following criteria should be used for design:
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1. Post-tensioned slabs bearing on well compacted subgrade soils no
deeper than 12 inches below ground surface should be designed for a

maximum bearing pressure of 1,000 psf.

2. Subgrade soils should be scarified 10-inches, moisture conditioned to
within 2 percent of optimum moisture content and compacted to at least
95 percent maximum dry density (ASTM D698) standard Proctor. We
recommend subgrade be proof rolled with a 10-wheeled pneumatic tired
vehicle, such as a fully loaded dumptruck prior to forming. If excessive

deflection is observed stabilization may be required. Stabilization
recommendations can be made at the time of our observation site visits.

3. Edge moisture variation distance:
a. Center lift = 5.5 feet
b. Edge lift = 2.5 feet
4. Differential heave (or settlement):
a. Center lift = 2.0 inches
b. Edge lift = 1.6 inches
5. All stiffening beams (as appropriate) should be provided with at least two

No. 5, grade 60 bars at the bottom to stiffen the slab system and provide
strength in the event of edge lift or center settlement.

Fountain Park

This investigation indicates relatively medium stiff to very stiff, silty, sandy
clay and / or proposed site grading fill soils will exist at anticipated foundation
levels (exploratory TH-13 and TH-14). Soils generally became softer with depth.
We understand the proposed structure will consist of a fountain park. We
anticipate construction will be a slab type foundation. We recommend a post
tensioned slab for the proposed construction. An alternative, with more potential

of movement, of a heavily reinforced mat foundation bearing on stabilized
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subgrade and a depth of structural fill is also presented. It may be prudent to
elevate structure as high as practical to help mitigate very soft conditions. The
recommended design and construction criteria for these two alternatives, post-
tensioned slab and reinforced mat foundations, are presented below in order of
decreasing attractiveness. These criteria were developed from analysis of field
and laboratory data and our experience. The owner shouid also consider
requirements established by the structural engineer which may impose additional
foundation design and installation requirements. We also recommend the use of

a pool drain. Recommendations are provided in the “SURFACE DRAINAGE"

section of this report.

Post-Tensioned Slab Foundation — Fountain Park

We assumed the post-tensioned slab foundations would be designed using
the methods developed by the Post-Tensioning iInstitute (PTIl, “Design and
Construction of Post-Tensioned Slab-on-Ground”, 1980). The following criteria

should be used for design:

1. Post-tensioned slabs bearing on well compacted subgrade soils
should be designed for a maximum bearing pressure of 1,000 psf.

2. Subgrade soils should be scarified 10-inches, moisture conditioned
to within 2 percent of optimum moisture content and compacted to
at least 95 percent maximum dry density (ASTM D698) standard
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Proctor. We recommend subgrade be proof rolled with a 10-
wheeled pneumatic tired vehicle, such as a fully loaded dumptruck
prior to forming. If excessive deflection is observed stabilization
may be required. Stabilization recommendations can be made at
the time of observation.

Edge moisture variation distance:
. Center lift = 5.5 feet
d. Edge lift = 2.5 feet

Differential heave (or settlement):
g, Center iift = 2.0 inches
d. Edge lift = 1.5 inches

All stiffening beams (as appropriate) should be provided with at
least two No. 5, grade 60 bars at the bottom to stiffen the slab
system and provide strength in the event of edge lift or center
settlement.

If grading fill soils are required to maintain grade they should be
placed in maximum 10-inch loose lifts on the well compacted
subgrade and compacted as stated above. A sample of the
proposed grading fill soils should be submitted to our office for
approval, prior to fill placement.

Mat Foundation — Fountain Park

Foundation excavations should be limited in depth as much as
practical.

Foundation areas should be overexcavated a minimum of 2 feet
below and 2 feet horizontally beyond footings in each direction. The
resulting subgrade should be native soils, devoid of organics and
deleterious material {(or these materials removed); scarified 10-
inches depth, 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. We anticipate
stabilization will be necessary for the resulting subgrade. It may be
prudent to leave excavation open to “heal” prior to stabilization.
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Stabilization recommendations can be made at the time of
observation. Our representative should be called to verify
stabilization and to test compaction of the structural fill, prior to

forming.

3. The minimum two foot zone should be replaced with well
compacted structural fill. Structural fill should consist of a well
graded granular imported soil with maximum particle size 6-inches,
maximum 30 percent passing the No. 200 sieve and maximum
liquid limit of 25. A CDOT Class 5 or Class 6 aggregate road base
will satisfy these criteria and is recommended. The structural fill
should be moisture conditioned and compacted in 10-inch maximum

loose lifts as stated above.

4, Footings bearing on well compacted or stabilized subgrade and at
least 2 feet of well compacted structural fill as described above can
be designed for a maximum soils bearing pressure of 1,000 psf.
Loose soils should be completely removed from foundation bearing
areas, prior to placing concrete.

5. We recommend reinforcement sufficient to span an unsupported
distance of at least 12 feet. Reinforcement should be designed by

the structural engineer.

6. Exterior foundations should be protected from freezing. The normal
depth assumed for frost protection in the Mesa County area is 2
feet.

7. The completed foundation excavation should be inspected by our

representative to verify the subsurface foundation conditions are as
anticipated from our borings, to observe subgrade stabilization and
to test compaction of structural fill during placement.

Light Pole Foundations

This investigation indicates relatively medium stiff silty, sandy clay soils exist

at anticipated light pole foundation levels (exploratory boring, TH-1, TH-2, TH-7
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and TH-8). We believe a friction pier foundation system can provide adequate

support for the proposed construction. The recommended design and

construction criteria for drilled friction piers are presented below. These criteria

were developed from analysis of field and laboratory data and our experience.

The owner should also consider requirements established by the structural

engineer which may impose additional foundation design and requirements.

Piers should be designed for a maximum allowable end bearing
pressure of 500 psf and an allowable skin friction value of 75 psf.
Skin friction should be neglected for the top 2 feet of piers. These
design pressures assume a medium stiff soil condition. A
Geotechnical Engineering Group representative should be called to
observe pier drilling and confirm bearing pressures at that time.

Piers should have a total length of at least 6 feet embedment into
natural subgrade soils.

Foundations can be designed to resist lateral loads. We recommend
a friction factor of 0.30 between the bottom of concrete and the
subgrade soils. We recommend a passive equivalent fluid weight of
160 pcf for the natural clays, at least 2 feet below the ground
surface. These values do not include allowances for surcharge,

hydrostatic pressures or a factor of safety.

Piers should be carefully cleaned prior to placement of concrete.
Groundwater was not encountered at the time of this investigation to
the anticipated depths of drilling. We believe problems associated
with pier installation can be reduced by using a “drill and pour”
construction procedure. Concrete should be placed in the open pier
holes immediately after they are drilled, cleaned and inspected.
Concrete should not be placed in any pier hole containing more than

4 inches of water.
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] Installation of drilled piers should be observed by a representative of
our firm to identify the proper bearing strata and document proper
installation.

FLOOR SYSTEMS

The near-surface soils which will support slab-on-grade floors exhibited low
movement potential. Some movement must be assumed from development and
construction. 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 areas. A slab-on-grade floor can be used unfinished

areas providing the owner is aware of and accepts risk of potential movement.

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 conditions become wetted; they tend to reduce damage if movement

occurs.

1. Slab-on-grade construction should be limited to unfinished areas and
exterior flatwork where slab movement and cracking is acceptable.

% Slab subgrade soils should be scarified 10-inches, moisture
conditioned to within 2 percent of optimum moisture and compacted
to at least 95 percent maximum standard Proctor (ASTM D698) dry
density and tested prior to forming.
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Slabs should be separated from exterior walls and interior bearing
members with a slip joint which allows for free vertical movement of

slabs.

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. Doorways and
stairwells should also be designed for this movement. The owner
should be aware to reestablish this separation if it closes.

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.

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 contro! joints 3 feet off of and parallel to grade
beams and foundation walls.

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

Exterior flatwork should be isolated from the structure. These slabs
should be well-reinforced to function as independent units.
Movements of these slabs should not be transmitted to the
foundations. Stucco finish (if any) should terminate at least 6 inches

above any flatwork.
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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 should also be well ventilated

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

requested.

PAVEMENT

The pavement subgrade soils include medium stiff to stiff, silty, sandy clay.
Soils across the subject site generally became softer with depth. We visually
classified each sample obtained from the test pits and tested samples in our
laboratory. We tested a combined sample from exploratory borings, TH-1, 3, 4, 5,
6 and 8 at variable depth between 0 to 5 feet, bulk, combined 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 114.0 pcf, optimum moisture of 14.5 percent and a California Bearing
Ratio (CBR) of 4.2. We used a design CBR value of 4.0. The results of laboratory

testing are shown on Table | and included in Figs. B-1 and B-2.
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Our design utilized the computer program WinPAS, based on the 1993
AASHTO Guide for Design of Pavements Structures a 30 year design period, the
City of Grand Junction requirements, and our experience. We understand
pavements will be used to for interior streets, parking areas and a 24 1/2 Road
Improvement. We used an Equivalent Single Axle Load (ESAL) of 54,750 for the
interior streets and parking areas in design calculations. We used an ESAL value
of 219,000 for the 24 %2 Road lane improvements. These ESAL values were
calcuiated using a daily 18 kip axle load of 5 and 20, respectively, over a 30 year
period. We used a regional factor of 2.0 and a design serviceability index of 2.0
(for ESAL = 54,750) or 2.5 (for ESAL = 219,000). We used a CDOT developed,
non-linear relationship to relate the CBR value to the subgrade resilient modulus
(M,), for flexible pavement. Using this relationship, we caiculated a M, value of
5,686 psi. We used this M; value for flexible pavement design. We calculated a
modulus of subgrade reaction (k) value for rigid pavement design from the M, value
using the relationship k = M,/ 19.4. Using this equation, we calculated a k value of
293 psi / in. Pavement design calculations are included in Appendix B. Table A

below shows our recommendations.
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TABLE A
SUMMARY OF RECOMMENDED PAVEMENT SECTIONS
Anticipated Asphaltic | Asphaltand | Asphalt, Aggregate | Portland
Traffic Type Concrete | Aggregate Base Course and Cement
Base Course | Aggregate Subbase | Concrete
Course
Interior Streets 5.5" 3.0"+8.0" 5.0"
(ESAL = 54,750) 4.0"+5.0" T
24 Y2 Road 7.0 3.0" + 13.0"
improvements y ) . i " "
(ESAL= 219,000) 40"+9.5 3.0"+6.0"+10.0 5.0
5.0" +6.25"

Existing access roads were identified across the site. We understand some of
these roads will be paved. We anticipate existing fill in these areas. Existing fill
should be removed full depth and replaced with a well compacted, suitable
structural fill. Structural fill soils should have the same or better soils support
characteristic as the native site soils, be placed in 10-inch maximum loose lifts and
compacted as stated below. 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 areas that require stabilization may be encountered. Stabilization

recommendations can be made at time of subgrade preparation. We understand
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there will be site grading fill. Site grading fill should be placed as described in the

“SITE DEVELOPMENT" section of this report.

Our experience indicates asphalt pavement in areas which will be subjected
to heavy trucks stopping and turning does not perform satisfactorily. We
recommend placing a 6 inch thick Portland cement concrete pavement in all areas
where this heavy truck traffic may occur, including access aprons and trash

dumpster locations.

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.

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.
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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 desigr]ed 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

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 C. Routine maintenance, such as sealing and

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

Canyon View Park, Phase 2
GEG Job No. 1,284 %
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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 soils sample (TH-1, TH-3 through TH-6 and TH-8 at 0 to 5 foot depth,
bulk, combined) tested had a water soluble sulfate concentration of 1,100 ppm.
Sulfate concentrations in this range are considered to have a moderate effect on
concrete which comes into contact with the soils. We recommend a Type |l
(sulfate resistant) cement be used for concrete that comes into contact with the

subsoils. In addition, concrete should have a maximum water-cement ratio of 0.5.

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 structures. We

Canyon View Park, Phase 2
GEG Job No. 1,284 13



recommend the following precautions be observed during construction and

maintained at all time after the construction is completed.

The ground surface surrounding the exterior of a structure should be
sloped to drain away from the structure in all directions. We
recommend a slope of at least 12 inches in the first 10 feet around
the structure, 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 structure.

Backfill around foundation walls should be moistened and
compacted.

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

Landscaping should be carefully designed to minimize irrigation.
Plants used close to foundations 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,

Impervious plastic membranes should not be used to cover the
ground surface immediately surrounding the structure. 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.

Canyon View Park, Phase 2
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Fountain Park

Water from pool type construction (fountain park) areas frequently flows
through relatively permeable backfill placed adjacent to the structure and collects
on the surface of relatively impermeable soils occurring at the bottom of the
excavation. This can cause wet or moist conditions and contribute to settlement
concerns. To reduce the risk of accumulation of water below fountain park areas
we recommend the use of an underdrain. The provision of a drain will not
eliminate slab movement. The drain should consist of a 4-inch diameter open joint
or slotted pipe encased in free draining gravel. The drain should lead to a positive
gravity outlet, such as a sump where water can be removed by pumping. A

recommended drainage detail is included in Fig. 17.

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

Canyon View Park, Phase 2
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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.

LIMITATIONS

Twenty two exploratory borings were drilled and sampled across the subject
site. The exploratory borings are representative of conditions encountered only at
the exact boring locations. Variations in the subsoil conditions not indicated by the
borings are always possible. Our representative should observe the open
foundation excavations and test compaction of subgrade and structural fill or
inspect pile installation to confirm soils are as anticipated from the borings and

foundations are prepared as recommended.

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

Canyon View Park, Phase 2
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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.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.
cSESRT . Reviewed by:

A —

John P. Withers, P.E.
Principal Engineer

Project

GGP:JPW:cd
(1 copy sent)

1 cc: Thompson-Langford Corporation
Mr. Jim Langford
529 25 1/2 Road, Suite B210
Grand Junction, CO 81505

1 cc: Winston Associates
Mr. Paul Kuhn
2299 Pearl Street, Suite 100
Boulder, CO 80302

1 cc: Ciavonne and Associates
Mr. Ted Ciavonne
844 Grand Avenue
Grand Junction, CO 81501
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Note: This figure was prepared based
on a computer file provided by
Ciavonne & Associates.
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Note: This figure was prepared based
on a computer file provided by
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/ Clay, silty, sandy with sand, silty to clayey lenses noted, very
stiff to very soft, dry to wet with depth, tan, brown (CL)

Gravel, cobbly, sandy, exhibited substantial drill rig resistance
to practical drill rig refusal

Indicates drive sample. The symbol 5/12 indicates that
5 blows of a 140 pound hammer falling 30 inches were required
to drive a 2.5 inch O.D. sample barrel 12 inches.

during drilling.

B Indicates location of bulk sample collected from auger cuttings

___{ Indicates depth at which exploratory boring caved.

0 Indicates free water level. Numeral indicates number of days
= after drilling that measurement was taken.

Notes
1.
2,
3.
Job No. 1,284

Exploratory borings were drilled and sampled on January 8,
9 and 10, 2003 using 6- inch diameter solid stem, continuous
flight auger and a truck mounted rig.

Exploratory boring surface elevations were estimated from a
plan sheet titled "Canyon View Park, Phase Two, Concept Plan"
by Winston Associates Inc. and Ciavonne & Associates, Inc.,

dated 09/18/02.

These logs are subject to the explanations, limitations and
conclusions as contained in this report.

Legend of Logs of
Exploratory Borings Fig. 10



|.£ed_ schnical Engineeri. g Group, Inc.

3
2
=
0
2 1
@©
a
ul 0
°o _"‘\\J
: N Indicetes additignal cg rqpm%ion undek' conftan
.‘% 4 ™\ LT pressyre due to|wettirjg
o Y
g € ®
E o2
&)
3
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, silty, sandy (CL) Dry Unit Weight= 93 PCF
From: TH-1 @ 2 foot depth Moisture Content=22.1 %
3
2
=
2
21
©
&
e 0
c o]
(% 4 ™~
7]
- N
% N Indicates iad Bilgon compresLion Qnde cqmgﬁantL
’ ) a<”
3 E <
o
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, silty, sandy (CL) Dry Unit Weight= 98 PCF
From: TH-2 @ 4 foot depth Moisture Content= 25.3 %
Job No. 1,284  Swell Consolidation Test Results Fig. 11



|.kGe¢l 2chnical Engineeri_g Group, Inc.

fca sLadE ign mpmssiorrundmnstakf'
pssyre du tting

Compression % Expansion
b [=]
[
[
/
]
&i
|
e s

2
3
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, silty, sandy (CL) Dry Unit Weight= 96 PCF
From: TH-13 @ 4 foot depth Moisture Content= 6.9 %
3
2
c
=]
e 1
@
o
a
e 0
c \\ | Indicates l:f gmbe:ment
% Y ue fo wetlin
21 \\
o
3 hi
c 2
O O
3
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, silty, sandy (CL) Dry Unit Weight= 105 PCF
From: TH-14 @ 9 foot depth Moisture Content= 19.5 %

Job No. 1,284 Swell Consolidation Test Results Fig. 12



||kGeo{teclmical Engineerii_g Group, Ime.

3
W
2
c
o
a 1
S
M Indicates expansion Lnd f constant
o Ob——— pressure-due-t nH
s N\\? PQG
| ==
3 1 \
(7]
b B
o
£, hX
o
S X
)
3
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, silty, sandy (CL) Dry Unit Weight= 98 PCF
From: TH-15 @ 2 foot depth Moisture Content= 7.0 %
-
2
c
Rl
e 1
©
c
>
- 0
X T Indicates np mpyement
e \\\  due \\Tatﬂngp T
2 ™~
a9
L77]
o N
Q.
g2 B!
Q
3
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, silty, sandy (CL) Dry Unit Welight= 104 PCF
From: TH-18 @ 4 foot depth Moisture Content= 18.3 %
Job No. 1,284  Swell Consolidation Test Results Fig. 13



I.feo%echnieal Engineerii.Z Group, Inc.

3
2
c
k=)
2 1
(]
o
'ﬁ 0
- 4
c
o
g1 ‘\
2
a
E, N
3 N
(&) L Indiites xpzir;sl n|undef pconstant
\ -1 presgure due fo wetting
3 N/ ‘\.c)
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, siity, sandy (CL) Dry Unit Welght= 105 PCF
From: TH-19 @ 2 foot depth Moisture Content= 19.8 %
1
0
&
B \
s N
@©
= \
x
LLl 2 N
2 S
5 \
o
@ 3 N __ mbyement
] \ ue etting
£ \
O
o C)'\
5 AN
L0
0.1 1.0 10 100
Applied Pressure - KSF
Sample of: Clay, slity, sandy (CL) Dry Unit Weight= 101 PCF
From: TH-22 @ 4 foot depth Moisture Content= 20.6 %
Swell Consolidation Test Results Fig. 14

Job No. 1,284



J‘\ R

| F% Analysls | _
Clear Square Openings
2R THR
jd5min_15min __ 60min 19mln 4min  1min  #200 mo nso #30 '"9:& M3 W 15 5E &
{ ) i
90 e — ' | 10
- ] - !
80 A | 20
% | | |
$ 30
" | I |
go I B 5 §
E“’ f f f °°-§
30 ! | Lt 7o
|
20 l : 5
| | !
10 | ] I 20
(1] Sy 111 i 1 L] L3 1y 1 d! 111 ' ] L uirih 1 | S IH'LHJ 1m
001 002 005 000 018 037 074 M3 287 50 119 238 476 852 181 i 782 12352200
Diameter of Particle in Milimeters

Sand

| Gravel
mmlnmlw__

|Clay (Plastic) to Silt (Non-Plastic)—rm—Twegar—T

Sample of: Clay, silty, sandy (CL)
From: TH-1, 3,4, 5,6, 8 @ 0 to 5 foot depth, bulk
combined

Gravel: 4 % Sand: 20 %
Silt & Clay: 76 % Liquid Limit: 29
Plasticity Index: 11

[ %mmew%n_alp_ls I
25HR

Slave Anal ]
L2 swm #1% Clear Square Openings - . o

i ggmin TEHm’?n 60min 19min  4min  1min #200 #100 #50 #30 #16 4 mw W 15 5 o
|
00 / ! ! I 10
" F i -i N
| I I
= i i N i
ioo — | } wg
50 Il I ; 50 &
| |
§‘° i f i ME
30 } J H 1 7
| I |
20 80
! | |
* i f = %
0 1t 2 L1 i 1 1 L2 1 T1iE) 4} l!! Lt l L] | Lt 4 I i LIt 1 1 tiere I 100
001 002 005 008 019 037 074 A48 207 . 580  1.18 %38 476 952 194 361 782 127 200
Diametsr of Particle in Milimetars
[Ctay (Plastic) to Silt (Non-Plastic)—rrs—T—piatter—T—comms— T tomes—T combiar |
Sample of: Clay, siity, sandy (CL) Gravel: 0 % Sand: 22 %
From: TH- 12 @ 4 foot depth Silt & Clay: 78 % Liquid Limit:
Plasticity Index:

Job No. 1,284

Gradation Test Results

Geotechnical

Engineering
Ine.

Date: March, 2003

Fig. 15




4
—1 =
[ %" Analysis | Sleve ]
25HR  7HR s da " Clear Square Cpanings
45min  15min 80min 19min  4min  1min #200 #100 #50 #30 #18 gﬁ #4 gt 4 15 ¥ 5B B
100 T I p— 1 .
o : o e HE .
= el
80 /| ’ f -
/ I ! !
= ; i ]
5’“ ] | | mé
! I I
E / ! | | E
- 4 l — £
30 | — | 70
| I I
20 80
[ | I
10 i " i 80
o 1 1 171 i 1 /N h 1 !ll 111 ! i § i A § s s ol el | 2 1 ol o § S M S | (R l 1m
001 002 005 008 018 037 074 148 287 2 580 1.18 25.38 476 852 181 381 782 12:52200
Diameter of Particla In Milimetars
[Cray (Plastic) to Silt (Non-Plestic)|—rms———adiar—T—comss—|—rie—T—Comte o] |
Sample of; Sand, clayey (SC) Gravel: 2 % Sand: 61 %
From: TH-15 @ 9 foot depth Silt & Clay: 37 % Liquid Limit:
Plasticity Index:

25HR 7HR a

BOthmln 4min  1min  #200 #100 #50  #30

)
1W5ﬁ—ﬂ R o O
"9&8 "o e r 5e e

1 < T 0
80 / : ! ! bl 10
| i ]
80 20
=1 | I
70 i { 30
.§so | | — 405
E l | | E
a4 i i 1%
o I ! ! 70
20 | | | wi
| Ei=— i
10 i i i 80
0 L1 11 1 [ I {1 et 1 lh sl dal l i [ o 0 4 I 111 I 100
001 .002 005 008 019 .037 074 149 297 580 1.8 %38 476 852 184 364 78.2 127 200
42 152
Diameter of Particie in Miimeters
[Clay (Plastic) to Siit (Non-Plastic)—rm—T—veter—T—tams T —T oo |
Sample of: Clay, silty, sandy (CL) Gravel: 0 % Sand: 30 %
From: TH- 19 @ 9 foot depth Silt & Clay: 70 % Liquid Limit;

Plasticity Index:

Gradation Test

Results

Job No. 1,284

Geotechnieal

I Engineering
kGronp, Inc.

Date: March, 2003

Fig.r 16




Impervious plastic molsture barrier,
installed immediately after excavation
(20 Mil. pve sheeting glued at seams.)

4 inches of washed 3/4 inch

to No. 4 concrete aggregate

with maximum of 3 percent passing
the No. 200 sieve. (slope to sump)

Mat or Slab

!Hﬁ\h

==

= I

Structural Fill
(if used)

o

.....

=t i r—in=

Recommended Fountain
Job No. 1,284 Park Drainage Detail

Fig. 17



e T — — —— = - | ||

Geotechnical

|l Engineering
kGronp, Inec.

TABLE |

SUMMARY OF LABORATORY TEST RESULTS

JOB NO. 1,284

Atterberg Limits Swell / Consolidation PASSING | WATER
HOLE [DEPTH| NATURAL DRY LIQUID | PLASTICITY CONFINING | NO.200 | SOLUBLE SOIL TYPE
MOISTURE | DENSITY | LIMIT INDEX SWELL | PRESSURE SIEVE | SULFATES
(FEET) (%) (PCF) (%) (%) (%) (PSF) (%) (ppm)
T”-1é_364- 5| 0-5 13.2 - 29 1 76 Clay, silty, sandy (CL)
Butk Combined

TH-1 2 22.1 99 -0.1 500 Clay, silty, sandy (CL)
TH-2 2 18.7 104 26 8 85 Clay, silty, sandy (CL)

4 25.3 98 -0.1 1,000 Clay, silty, sandy (CL)
TH-12 4 147 103 78 Clay, silty, sandy (CL)

9 25.2 289 NL* NP* 85 Clay, silty, sandy (CL)
TH-13 4 6.9 96 -0.6 1,000 Clay, silty, sandy (CL)
TH-14 9 19.5 105 +0.0 1,000 Clay, silty, sandy (CL}) ¥

14 26.1 98 26 5 93 Clay, silty, sandy (CL)
TH-15 2 7.0 g8 +0.4 500 Clay, silty, sandy (CL)

9 4.0 - 37 Sand, clayey
TH-16 4 22.3 - 25 3 86 Clay, silty, sandy (CL)
TH-18 4 18.3 104 +0.0 1,000 Clay, silty, sandy (CL)

* NL — Indicates sample did not exhibit liquid characteristics.
* NP - Indicates sample did not exhibit plastic characteristics.
I | | j

Page 10of2



JOB NO. 1,284
Geotechnical
I Engineering
A Group, Ine. TABLE |
SUMMARY OF LABORATORY TEST RESULTS
Atterberg Limits Swell / Consolidation PASSING | WATER
HOLE |DEPTH| NATURAL DRY LIQUID | PLASTICITY CONFINING | NO.200 | SOLUBLE SOIL TYPE
MOISTURE | DENSITY | LIMIT INDEX SWELL | PRESSURE SIEVE | SULFATES
(FEET) (%) (PCF) (%) (%) (%) __(PSF) (%) _ (ppm)
TH-19 2 19.8 105 +0.1 500 Clay, siity, sandy (CL}
4 28.2 98 25 T 96 Clay, silty, sandy (CL)
9 23.3 104 70 Clay, silty, sandy (CL)
TH-20 9 23.2 104 30 14 73 Clay, silty, sandy (CL)
TH-22 4 20.6 101 +0.0 1,000 Clay, silty, sandy (CL)
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SAMPLE SITE GRADING SPECIFICATIONS



SAMPLE SITE GRADING SPECIFICATIONS

Canyon View Park, Phase 2
Grand Junction, Colorado
Job No. 1,284

1. DESCRIPTION

This item shall consist of the excavation, transportation, placement and
compaction of materials from locations indicated on the plans, or staked by the Engineer,
as necessary to achieve preliminary street and overiot elevations. These specifications
shall also apply to compaction of excess cut materials that may be placed outside of the
subdivision and/or filing boundaries.

2. GENERAL

The Soils Engineer shall be the Owner's representative. The Soils Engineer shall
approve fill materials, method of placement, moisture contents and percent compaction,
and shall give written approval of the completed fill.

3. CLEARING JOB SITE

The Contractor shall remove all trees, brush, and rubbish before excavation or fill
placement is begun. The Contractor shall dispose of the cleared material to provide the
Owner with a clean, neat appearing job site. Cleared material shall not be placed in areas
to receive fill or where the material will support structures of any kind.

4. SCARIFYING AREA TO BE FILLED

All topsoil and vegetable matter shall be removed from the ground surface upon
which fill is to be placed. The surface shall then be plowed or scarified until the surface is
free from ruts, hummocks or other uneven features, which would prevent uniform
compaction by the equipment to be used.

5. COMPACTING AREA TO BE FILLED

After the foundation for the fill has been cleared and scarified, it shall be disked or
bladed until it is free from large clods, brought to the proper moisture content (within 2
percent above or below optimum) and compacted to not less than 95 percent of maximum
density as determined in accordance with ASTM D 698.



6. FILL MATERIALS

Fill soils shall be free from vegetable matter or other deleterious substances, and
shall not contain rocks or lumps having a diameter greater than six (6) inches. Fill
materials shall be obtained from cut areas shown on the plans or staked in the field by the

Engineer.

On-site materials classifying as CL, CH, SC, SM, SW, SP, GP, GC and GM are
acceptable. Concrete, asphalt, organic matter and other deleterious materials or debris

shall not be used as fill.

7. MOISTURE CONTENT

Fill materials shall be moisture treated to within 0 to 3 percent above optimum
moisture content specified for soils classifying as CH. Non-expansive soils classifying as
CL, SC, SM, SP, GP, GC and GM shall be moisture treated to within 2 + percent of
optimum moisture content as determined from Proctor compaction tests. Sufficient
laboratory compaction tests shall be made to determine the optimum moisture content for
thee various soils encountered in borrow areas.

The Contractor may be required to add moisture to the excavation materials in the
borrow area if, in the opinion of the Soils Engineer, it is not possible to obtain uniform
moisture content by adding water on the fill surface. The Contractor may be required to
rake or disk the fill soils to provide uniform moisture content through the soils.

The application of water to embankment materials shall be made with any type of
watering equipment approved by the Soils Engineer, which will give the desired results.
Woater jets from the spreader shall not be directed at the embankment with such force that
fill materials are washed out.

Should too much water be added to any part of the fill, such that the material is too
wet to permit the desired compaction from being obtained, rolling and all work on that
section of the fill shall be delayed until the material has been allowed to dry to the required
moisture content. The Contractor will be permitted to rework wet material in an approved

manner to hasten its drying.
8. COMPACTION OF FiLL AREAS

Selected fill material shall be placed and mixed in evenly spread layers. After each
fill layer has been placed, it shall be uniformly compacted to not less than the specified
percentage of maximum density. Expansive soils classifying as CL, CH, or SC shall be
compacted to at least 95 percent of the maximum dry density as determined in
accordance with ASTM D 698 (100 percent for fill deeper than 15 feet below final grade).
At the option of the Soils Engineer, soils classifying as SW, SP, GP, GC or GM may be
compacted to 90 percent of the maximum density as determined in accordance with



ASTM D 1557 (95 percent for fill deeper than 15 feet below final grade). Fill materials
shall be placed such that the thickness of loose material does not exceed 10 inches and
the compacted lift thickness does not exceed 6 inches.

Compaction, as specified above, shall be obtained by the use of sheepsfoot rollers,
multiple-wheel pneumatic-tired rollers, or other equipment approved by the Engineer for
soils classifying as CL, CH, or SC. Granular fill shall be compacted using vibratory
equipment or other equipment approved by the Soils Engineer. Compaction shall be
accomplished while the fill material is at the specified moisture content. Compaction of
each layer shall be continuous over the entire area. Compaction equipment shall make
sufficient trips to insure that the required density is obtained.

9. COMPACTION OF SLOPES

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable
equipment. Compaction operations shall be continued until slopes are stable, but not too
dense for planting, and there is no appreciable amount of loose soil on the slopes.
Compaction of slopes may be done progressively in increments of three to five feet (3' to
5'} in height or after the fill is brought to its total height. Permanent fill slopes shall not
exceed 3:1 (horizontal to vertical).

10. DENSITY TESTS

Field density tests shall be made by the Soils Engineer at locations and depths of
his choosing. Where sheepsfoot rollers are used, the soil may be disturbed to a depth of
several inches. Density tests shall be taken in compacted material below the disturbed
surface. When density tests indicate that the density or moisture content of any layer of fill
or portion thereof is beiow that required, the particular layer or portion shall be reworked
until the required density or moisture content has been achieved.

11. COMPLETED PRELIMINARY GRADES

All areas, both cut and fill, shall be finished to a level surface and shall meet the
following limits of construction:

A. Overlot cut or fill areas shall be within plus or minus 2/10 of one foot.
B. Street grading shall be within pius or minus 1/10 of one foot.

The civil engineer, or duly authorized representative, shall check all cut and fill
areas to observe that the work is in accordance with the above limits.



12. SUPERVISION AND CONSTRUCTION STAKING

Observation by the Soils Engineer shall be continuous during the placement of fiil
and compaction operations so that he can declare that the fill was placed in general
conformance with specifications. All inspections necessary to test the placement of fill and
observe compaction operations will be at the expense of the Owner. All construction
staking will be provided by the Civil Engineer or his duly authorized representative. Initial
and final grading staking shall be at the expense of the owner. The replacement of grade
stakes through construction shall be at the expense of the contractor.

13. SEASONAL LIMITS

No fill material shall be placed, spread or rolled while it is frozen, thawing, or during
unfavorable weather conditions. When work is interrupted by heavy precipitation, fill
operations shall not be resumed until the Soils Engineer indicates that the moisture
content and density of previously placed materials are as specified.

14. NOTICE REGARDING START OF GRADING

The contractor shall submit notification to the Soils Engineer and Owner advising
them of the start of grading operations at least three (3) days in advance of the starting
date. Notification shall also be submitted at least 3 days in advance of any resumption
dates when grading operations have been stopped for any reason other than adverse
weather conditions.

15. REPORTING OF FIELD DENSITY TESTS

Density tests made by the Soils Engineer, as specified under “Density Tests"
above, shall be submitted progressively to the Owner. Dry density, moisture content, of
each test taken and percentage compaction shall be reported for each test taken.

16. DECLARATION REGARDING COMPLETED FILL

The Soils Engineer shall provide a written declaration stating that the site was filled
with acceptable materials, or was placed in general accordance with the specifications.

17. DECLARATION REGARDING COMPLETED GRADE ELEVATIONS

A registered Civil Engineer or licensed Land Surveyor shall provide a declaration
stating that the site grading has been completed and resulting elevations are in general
conformance with the accepted detailed development pan.



APPENDIX B
PAVEMENT DESIGN CALCULATIONS



| Geotechnir 11 Engineering Gre p, Ine.
l.kMolsture- Density Relationship
l 130 Project Name: Canyon View Park, Phase 2
' Sample Location: TH-1,3,4,5,6,8 @ 0to
5 foot depth, bulk combined
I 125 vmy Sample Description: Clay, silty, sandy (CL)
I Test Method: ASTM D698, method A
\
120 Maximum Dry Density: 114.0 pcf
LY
l \ Optimum Moisture: 14.5 %
AY
115 AY o
SRR w Liquid Limit; 29
7.4 3 Plasticity Index: 11
X Gravel: 4 %
110 A
Y Sand: 20 %
L A
£ Silt & Clay: 76 %
! \
£ 105 ¥
c
[
(o] \
Py
D \
100
y Zero Air Voids
N
05 A GS=2.70
N GS= 265
\\ 7
90
85
0 5 10 15 20 25 30 35
Moisture Content - %
Fig. B-1

ob No. 1,284



Geotechnieal
! l. Engineering
l Group, Inec.

California Bearing Ratio

250 :

200 | |

150
100

Unit Load (psi)

19)
o

0 0.1 0.2

03 04 05 06

Penetration (inch)

CBR @ 0.1" Penetration

CBR @ 0.2" Penetration

Maximum Dry Density (pcf)

Optimum Moisture Content (%)

Dry Density (pcf)

Dry Density (% Maximum)

Surcharge Weight (lbs)

Swell (%)

Before Soaking Moisture Content

After Soaking Moisture Content:
Top Inch
Average

Job No. 1,284

4.2
5.8
114.0
14.5
115.4
101.2
10.0
0.9
14.4

16.4
15.0

Fig. B-2




WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, 24 1/2 Road Improvements
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 274 Soll Resilient Modulus 5,686.00 psi
Design ESALs 219,000.00 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 6.85 2.74

Crushed Stone Base 0.12 1.00 0.00 0.00

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 2,74

Job No. 1,284 Pavement Design Calculations Fig. B-3



WInPAS

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

Flexible Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, 24 1/2 Road Improvements
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 2.74 Soll Resilient Modulus 5,686.00
Design ESALs 219,000.00 Initial Serviceability

Reliability 80.00 percent Terminal Serviceability
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

Crushed Stone Base 0.12 1.00 12.83 1.54

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

Z SN 2.74

Job No. 1,284 Pavement Design Calculations Fig. B4



WinPAS

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

Flexible Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, 24 1/2 Road Improvements
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 2.74 Soil Resllient Modulus 5,686.00
Design ESALs 219,000.00 Initial Serviceabillity 4.50

Reliabllity 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 9.49 1.14
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
Z SN 2.74

Job No. 1,284 Pavement Design Calculations Fig. B-5



WinPAS

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

Flexible Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, 24 1/2 Road Improvements
Location: North and west of G Road and 24 1/2 Road

Fiexible Pavement Design/Evaluation

Structural Number 2.74 Soll Resilient Modulus 5,686.00 psi
Design ESALs 219,000.00 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 5.00 2.00

Crushed Stone Base 0.12 1.00 6.16 0.74

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

Z SN 2.74

Job No. 1,284 Pavement Design Calculations Fig. B-6



WinPAS
Pavement Thickness Design According to
1993 AASHTO Guide for Design of Pavements Structures
American Concrete Pavement Association

Flexible Design Iinputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, 24 1/2 Road improvements
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 2.74 Soil Resilient Modulus 5,686.00 psi
Design ESALs 219,000.00 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
Crushed Stone Base 0.12 1.00 4.00 0.48
Granular Subbase 0.10 1.00 10.59 1.06
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
2 SN 2.74

Job No. 1,284 Pavement Design Calculations Fig. B-7



WIinPAS

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

Rigid Design Inputs

Agency:
Company: Job No. 1,284
Contractor:

Project Description: Canyon View Park, 24 1/2 Road Improvements

Location: North and west of G Road and 24 1/2 Road

Rigid Pavement Design/Evaluation

PCC Thickness 4.93 inches Load Transfer, J 3.20

Design ESALs 218,000.00 Mod. Subgrade Reaction, k 293 psi/in
Reliability 80.00 percent Drainage Coefficient, Cd 1.00

Overall Deviation 0.45 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 5,429.70 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 293.00 psifin
Fig. B-8

Job No. 1,284 Pavement Design Calculations



WinPAS

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

Flexible Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, Interior Streets and Parking Areas
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 217 Soil Resilient Modulus 5,686.00 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 Concretle 0.40 1.00 5.42 2.17
Crushed Sione Base 0.12 1.00 0.00 0.00
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 SN 217

Job No. 1,284 Pavement Design Calculations Fig. B-9



WiIinPAS

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

Flexible Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, Interior Streets and Parking Areas
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 217 Soll Resilient Modulus 5,686.00 psi
Design ESALs 54,750.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminai Serviceabllity 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 3.00 1.20
Crushed Stone Base 0.12 1.00 B8.06 0.97
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
Z SN 217

Job No. 1,284 Pavement Design Calculations Fig. B-10



WinPAS

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

Flexibie Design Inputs

Agency:
Company: Job No. 1,284
Contractor:
Project Description: Canyon View Park, Interior Streets and Parking Areas
Location: North and west of G Road and 24 1/2 Road

Flexible Pavement Design/Evaluation

Structural Number 217 Soll Resilient Modulus 5,686.00 psi
Design ESALs 54,750.00 Initial Serviceability 4.50
Reliability 80.00 percent Terminal Serviceabllity 2.00
Overall Deviation 045

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 4.73 0.57
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
Z SN 2.17

Job No. 1,284 Pavement Design Calculations Fig. B-11



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. 1,284
Contractor:

Project Description: Canyon View Park, Interior Streets and Parking Areas
Location: North and west of G Road and 24 1/2 Road

Rigid Pavement Design/Evaluation

Modulus of Elasticity 3,375,000 psi

PCC Thickness 4.00 inches Load Transfer, J 3.20
Design ESALs 54,750.00 Mod. Subgrade Reaction, k 270 psi/in
Rellability 80.00 percent Drainage Coefficient, Cd 1.00
Overall Deviation 0.35 Initial Serviceability 4.50
Modulus of Rupture 500 psi Terminal Serviceabllity 2.00

Modulus of Subgrade Reaction (k-value) Determination

Resilient Modulus of the Subgrade 5,429.70 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 270.00 psifin
Fig. B-12

Job No. 1,284 Pavement Design Calculations



APPENDIX C

CONSTRUCTION RECOMMENDATIONS
FOR FLEXIBLE AND RIGID PAVEMENTS



FLEXIBLE PAVEMENT CONSTRUCTION RECOMMENDATIONS

Experience has shown that construction methods can have a significant
effect on the life and serviceability of a pavement system. We recommend the
proposed pavement be constructed in the following manner:

i.

The subgrade should be stripped of organic matter and deleterious
materials, scarified, moisture treated, and compacted. Soils should
be moisture treated to within 2 percent of optimum moisture content
and compacted to at least 95 percent of maximum standard Proctor

dry density (ASTM D 698).

After final subgrade elevation has been reached and the subgrade
compacted, the area should be proof-rolled with a heavy pneumatic-
tired vehicle (i.e., a ioaded 10-wheel dump truck). Subgrade that is
pumping or deforming excessively should be stabilized.

If areas of soft or wet subgrade soils are encountered, the material
should be subexcavated and replaced with properly compacted
structural backfill. Where extensively soft, yielding subgrade is
encountered, we recommend the excavation be inspected by a
representative of our office. :

Aggregate subbase and base course should be laid in thin, loose
lifts, moisture treated to within 2 percent of optimum moisture
content, and compacted to at least 95 percent of maximum modified
Proctor dry density (ASTM D 1557, AASHTO T 180).

Asphaltic concrete should be hot plant-mixed material compacted
to at least 85 percent of maximum Marshall density. The
temperature at laydown time should be at least 235 degrees F.
The maximum compacted lift should be 3.0 inches and joints
should be staggered.

The subgrade preparation and the placement and compaction of all
pavement material should be observed and tested. Compaction
criteria should be met prior to the placement of the next paving lift.
The additional requirements of the Colorado Department of
Transportation and City of Grand Junction Specifications should

apply.

Job No. 1,284 Fig. C-1



RIGID PAVEMENT CONSTRUCTION RECOMMENDATIONS

Rigid pavement sections are not as sensitive to subgrade support characteristics
as flexible pavement. Due to the strength of the concrete, wheel loads from traffic are
distributed over a large area and the resulting subgrade stresses are relatively low. The
critical factors affecting the performance of a rigid pavement are the strength and quality of
the concrete, and the uniformity of the subgrade. We recommend subgrade preparation
and construction of the rigid pavement section be completed in accordance with the
following recommendations:

1

9.

Subgrade areas should be stripped of organics and deleterious materials.
The pavement subgrade shall be compacted within 2% of optimum
moisture content to at least 95% of maximum standard Proctor dry density
(ASTM D 698). Moisture treatment and compaction recommendations also
apply where additional fill is necessary.

The resulting subgrade shall be checked for uniformity and all soft or
yielding materials should be replaced prior to paving. Concrete should not
be placed on soft, spongy, frozen, or otherwise unsuitable subgrade.

The subgrade shall be kept moist prior to paving.
Concrete should not be placed in cold weather nor on frozen subgrade.

Curing procedures should protect the concrete against moisture loss, rapid
temperature change, freezing, and mechanical injury for at least 3 days
after placement. Traffic should not be allowed on the pavement for at least
one week.

A white, liquid membrane curing compound, applied at the rate of 1 gallon
per 150 square feet, should be used.

Construction joints, including longitudinal joints and transverse joints,
should be formed during construction or should be sawed shortly after the
concrete has begun to set, but prior to uncontrolled cracking. All joints
should be sealed.

Construction control and inspection shall be carried out during the subgrade
preparation and paving procedures. Concrete shall be carefully monitored
for quality control. The additional requirements of the City of Grand
Junction and Colorado Department of Transportation Specifications should

apply.

Deicing salts should not be used for the first year after placement.

Job No. 1,284 Fig. C-2



tic@tlcwest.com
Facsimile (970) 241-2845
Telephone: (970) 243-6067
I 52925 1/2 Rd, Grand Junction, CO 81505

' " THOMPSUN - LANGFORD CORPORATION
ENGINEERS AND LAND SURVEYORS

May 21, 2003

Laura Lamberty

City of Grand Junction
Department of Public Works

250 North 5 Street

Grand Junction, CO 81501

E-mail laural@ci.grandjct.co.us
Ph. (970) 256-4155

FAX (970) 244-1599

Subject: Canyon View Park - G & 24 Road Drainage

Laura,

I have looked at the improvements that are planned for the northeast
corner of the intersection of G and 24 Roads and reviewed the
original drainage study done by Western Engineers. This area was
included in the original study, but as it historically exists, not
as currently proposed.

The area once had a house on it which has since been removed. There
was an asphalt driveway and parking area along with quite a bit of
concrete flatwork north and west of the handball court. The house,
parking, driveway and concrete are either gone or being removed as
we speak. Most of this area is being landscaped with mounds covered
with either shrubs, lawns or native grasses. In addition to
decreasing the runoff coefficients with the new ground covers, the
flow paths for runoff are being lengthened. All of this tells me
that the runoff, if calculated using the Rational Method, where the
“C” factors have been decreased and Time of Concentration increased,
will be much less than historic.

Given the above, we would hope that you would agree that runoff will
be less and that performing runoff calculations is not warranted.

Respectfully,
bt .t
James E. Langford, PE & LS

JEL/iml
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5/8/200311:09 AM CV-RipRapSize.xls

CANYON VIEW PARK Job No. 0410-002
RIPRAP SIZING {(Mitchell Drain Outlet)
(Using UD&FCD procedures, See J-12 & J-13, SWMM)

Q = 36.00 CFS Design flow

v = 7.35 FPS Culvert Flow Vel.
W = 1.20 *Ft Tailwater depth

D = 3.00 Ft Pipe diameter

dn = 1.20 *Ft Channel normal deptl
Fn = 1.02 Froude number

*Tailwater depth assumed at 0.4D

Subcritical Flow (de < dn; Fr < 1.0)
Tailwater depth (TW) known

Dy,= 0.023Q/TW"*D"3 - 0.48 Ft.

Suberitical Flow (de < dn; Fr < 1.0)
Tailwater depth (TW) unknown

Dgo= 0.069Q/D""* = 0.48 Ft.

Supercritical Flow (dn < dc; Fr > 1.0)
Tailwater depth (TW) known

Dso= 0.028Q/TW' ' (D+dn)* = 1.25 Ft.

Supercritical Flow (dn < dc; Fr > 1.0)

Tailwater depth (TW) unknown
USE:

Dyo = 0.195Q/ (D+dn)'-® = 0.82 Ft. cccecces
**In no case should D;, be less than 6-inches

MINIMOM RIPRAP BLANKET DIMENSIONS:
(See detail on construction plans)

W, = Q/TW*V, = 4 FT
Wy, = 2D - 6 FT
"Ca" from Figure "J-13"
TW/D = 0.40
Q/D* %= 2.31
Ce= 5.3

L, = Co{Wy,-D)= 16 FT



tmp#l.txt

MITCHELL DRairy

Manning Pipe Calculator

Given Input Data:

ERAPE coscsissmmnusssennsnnnsysss Circular
BoTVING FOr c.ocvescinmsnnsmsssns pepth of Flow
DIAMELEr wuevevesoniissasoniisiss 36.0000 in
FlOWrate .....vvecreiraonnenaronss 36.0000 cfs
SIOPE csunviismupamsansrunnnenses 0.0050 ft/ft
MaNNING'™s N ...civcvenncvevoansns 0.0130
Computed Results:
DEPLH cavwsssossnsnse swvmmunsssos 23.5499 1in
BIPBE o vvviiidi i naisas s SumsmE® e 7.0686 ft2
WELLed APGR «.veoenninnsnmnmmssss 4.8994 ft2
wetted Perimeter .......ceevvenen 67.8322 1in
PErTMELEE wus sammansenssssmansons 113.0973 1in
VO TN & am e ponmurnng s rammmn s 7.3478 fps
Hydraulic Radius ........cocvvunn 10.4010 1in
Parcent FUll ....sssiseosmmmpsnes 65.4163 %
Full flow Flowrate .......cvvv.e- 47.1629 cfs
Full flow velocity ...vovvnvveerns 6.6722 fps
critical Information
critical depth voomee s sumismnnan 23.6386 in
Critica] S10PE sewsumeerrsrnnsann 0.0049 ft/ft
Critical VEIOCTEY wuws s vmmmgmane 7.2816 fps
Critical ared . wvsnvenas ssvwanens 4.9439 fr2
critical Rerimeter .............. 67.8259 in
Critical hydraulic radius ....... 10.4964 in
Critical top width .............. 36.0000 in
specific energy ........cocoviunnn 2.7942 ft
Minimum energy ......ovieeeesenes 2.9548 ft
Froude number ..........cocovunen 1,0179
Flow condition ........cvvvnunenn Ssupercritical
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5. Drop Structures Rock drop structures and other channel flow energy dissipation and
grade control structures shall be designed in accordance with engineering practices.
Excellent resources are the UD & FCD and Maricopa County drainage manuals.
Figure "I-2" provides guidance on the application of various types of facilities that
may aid in selecting a type of drop structure prior to researching design procedures.

6. Permissible Velocities To mitigate erosion, flow velocities shall not exceed that
allowed for liners per procedures presented in Appendix "J", nor the velocities shown

below in Table "[-4".

7. Channel Liners There are many types of liners that may be used for channels.
Appendix "J" presents design procedures for all types of flexible liners for flows less

than 50 cfs, and for larger flows with use of riprap.

TABLE "[4"
ALLOWABLE CHANNEL FLOW VELOCITIES

Channel Cover* Maximum Velocity

Erosion Easily
Resistant Eroded
Soil Soil

a) Bare soil 4 2.5

b) Buffalo Grass, Bluegrass, Smooth 7 5
Brome, Blue Grama Native Grass Mix

c) Lespedeza, Lovegrass, Kudzu, Alfalfa,
Crabgrass

*Assuming a good stand of grass

Source: UD & FCD

C. DESIGN AIDS An assortment of nomographs, graphs, and chart are provided which may assist
in the hydraulic design of open channels. These comprise Figure "[-3" through Figure "[-9".
Worksheets for channel design are provided in Appendix "J" — Flexible Lining Erosion
Protection". Table "I-5" provides a matrix of design charts that can be used in channel design.
They do not account for transitions, however. These must be addressed separately.

DECEMBER 19%4 I-7



Canyon View Park East and 24 and G Corner
Major Site Plan Review
General Project Report

Project Overview
The City Council and City Parks Department approved a Master Plan for 120 acres in 1995. In 1997 the ‘core’
of the park (approximately 65 acres along 24 Road) was constructed, including four softball fields, five multi-
purpose fields, four acres of ponds, and associated restrooms, shelters, court games, tot lots, and parking. In
1998 a baseball field and associated parking were constructed on a portion of the 40 acre parcel to the east of the
‘core’ park, and in 1999 three additional multi-purpose fields and the associated parking were constructed on the
approximate 15 acres to the south of the ‘core’ park. Neither of these expansions included the landscaping and
lighting of their associated parking lots.

This submittal includes the landscaping and lighting of the above noted parking lots, as well as the initial phased
development of the remaining vacant real estate that the original 120 acre Master Plan addressed. One vacant
area surrounds the existing handball court at the corner of 24 and G Roads. The master plan for this comer
includes a restroom, two shelters, two new handball courts, walkways, lawn, and shrub beds. The initial
construction phase for this comer includes one shelter, walkways, a drinking fountain, earthwork, lawn, shrub
beds, and irrigation. The bid package for the 24 and G Road Corner area also includes the landscaping and
lighting of the parking area that was constructed for the additional multi-purpose fields. The second vacant area,
east of Corcoran Wash and south of the baseball field, is master planned for four multi-purpose fields, 12 tennis
courts, a splash park, restrooms, tot lots, trails, landscape, associated parking, and includes piping 500 LF of
Corcoran Wash. The initial construction phase includes three or four multi-purpose fields, two to six tennis
courts, trails, a drinking fountain, earthwork, lawn, shrub beds, irrigation, associated parking and lighting,
improvements to 24 ¥ Road, and the piping of 500 LF of Corcoran Wash. The bid package for the Canyon
View East area also includes the landscaping and lighting of the parking area that was constructed for the
baseball field.

A. Project Description

Locatign

* Canyon View Park is bounded on the west by 24 Road, on the north by [-70, on the east by 24 % Road, and on
the south by G Road. This boundary is generally a % Section of land (160 acres), but the park does not include
the southeast 40 acres, which is Spanish Trail Subdivision. As noted above, the two areas slated for
construction include approximately five acres at the corner of 24 and G Road, and approximately 35 acres west
of 24 ¥4 Road, north of Spanish Trail, east of Corcoran Wash, and south of I-70.

Acreage

s The acreages noted above are approximate. Exact acreages are difficult to provide as for each project includes
the final landscaping of an existing parking lot, and each project has Bid Alternates in their bid package.

Proposed Use
o Expansion to an existing Regional Park.

B. Public Benefit

Canyon View Park, being a Regional Park for the City, has obvious public Benefits. Not so obvious public benefits
include:

e the improvement of 24 %2 Road;

a better alignment of a third park access from 24 ¥ Road;

itility improvements that accommodate full build out of the project;

interim irrigated native grass areas on all disturbed areas {dust control);

slope improvements (o an existing steep sided Corcoran Wash.,

C. Project Compliance, Compatibility, and Impact

Adopted Plans and Policies
The Canyon View Park Master Plan was adopted in 1996. The approximate 80 acre area of the park that borders 24

Canyon View Park Page 1 April 4, 2003



and G Road provided the required drainage reports, traffic studies, and wetland permits. Subsequent park

expansions and refinements have been made, or are about to be made, which are included with this submittal.

Specific to the 40 acre Canyon View East area, new drainage, stormwater management. and geotechnical studies are b
provided.

o
The proposed piping of 500 LF of Corcoran Wash has required working with the COE in pursuing a 404 ﬂ‘\‘
Conditional Permit. As of 4/4/03 indications were that this permit would be secured, and that a corresponding 401 \d\ d

certification from the State Health Department would be available around mid-May. » M

Surrounding Land Use

The land surrounding Canyon View Park is gradually converting from an agricultural use. To the east is Vineyards
Church; to the south east in Spanish Trail subdivision; to the south and west is vacant land; 1o the north is I-70 with
limited residential development north of the highway.

Site Access & Traffic

An existing access on 24 %2 Road is being relocated to a safer position and in alignment with a Vineyard Church
entry. Respecting the theme of the original master plan, at build out this park will have a fully improved road
around its east, north, and west perimeter ... with no internal roads {only limited parking). This improved access
will aid in collecting and dispersing park traffic that has been limited to the existing improved eniries on 24 and G
Roads.

The need for a traffic study for the Canyon View East area will be determined, and if needed, provided by City Staff
(per previous discussions with the Traffic Engineering Department).

Availability of Utilities
All necessary utilities are available in either 24 % Road, or as utility stubs that were provided in previous

development. Ute provides the water. Grand Vailey Rural Electric provides new and future power to areas east of
Corcoran Wash; Xcel provides power to current and future development west of Corcoran Wash and Spanish Trail;
the City of Grand Junction provides sewer; Grand Junction Drainage District has facilities on the property.

Effects On Public Facilities
Canyon View Regional Park is the result of a public need. [t reduces impacts on other park lands; 1t has no impact
on schools: it has far less impact on police and fire than residential development.

To date. parking provided on-site has displayed that +/- 50 spaces per multi-use and ballfield has been adequate to
accommodate major park events. Additional parking has also been provided for sport court. picnic. playground. and
passive park uses. At build out, Canyon View East is master planned for 425 designated parking spaces; addituonal
paralle! parking will occur along the perimeter road. To accommodate the existing baseball field and the inital
phase construction of 3% multi-purpose fields and 2 to 6 tennis courts, the Canyon View East area of the park will
have 252 parking spaces { 134 existing and 118 new). Based on the proven use of the Canyon View Park parking,
proposed parking should be adequate.

Drainage from Canyon View East is primarily into the Mitchell Drain, a GIDD drainage facility that is being buried.
Detention is provided for parking lot drainage.

Site Soils
A geologic report is included.

D. Development Schedule and Phasing
The initial Phase for the Corner of 24 and G Road is scheduled for construction in May of 2003. It will likely be
constructed in three phases (future restroom; future handball courts).

The initial Phase for Canyon View Park East is scheduled for construction in June of 2003. It will likely be
constructed in three or four phases (future splash park; future tennis).

Canyon View Park Page 2 April 4, 2003
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A BURKE ASSOCIATES, INC.

& Mechanical and Electrical Engineers
2518 MONUMENT ROAD
GRAND JUNCTION, CO 81503
(570) 2439080
FAX (970) 242-8543
WATS (800) 226-8163

June 2, 2003

Atin: Ted Ciavonne
Ciavonne & Associates, Inc.
844 Grand Ave.

Grand function, CO 81501
Fax: 970-241-0765

Re:  Canyon View Park East - Response 10 City Review
BA job #02-083

Dear Ted:

The lighting in question is a GLi #DCT-250-1IPS-MVOLT-H-1-F-FWT-DB-1, This fixture meets the fuli
cutoff as defined and required by the city. I have includcd a copy of the city’s full cutoff light fixture
description.

Please contact me if'you have any questions.

Sinccrcly,

JRKE ASSO(.,IAI ES, INC.
A. Joel Martinez, EIT

cc: Paul Kuhn

722002 02076 thru 021000\02083\DOCUMENTS\Ted 1.wpd
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Exhibit 9.6
FLOOR AREA RATIO (FAR)

The ratio of the gross floor area of a structure to the

'

gross area of the parcel on which it is located. (see \‘/ 4 ayman §g

Exhibit 9.6) @ 0
FRONTAGE )

‘The frontage of a parcel of land is that distance where a « pothe v %g

property line is conumon with a roed right-of-way line. .@
FRONT LOT LINE

The property line dividing a lot from a road right-of-way.

FULL CUTOFF LIGHT FIXTURE:
A light fixture in which no more than 2.5 percent (two and one-half) of its total output is emitted
above 90 degrees from the vertical pole or building wall on which it is mourted.

GARAGE, PUBLIC
A structure, or portion thereof, other than a privata customer and employee garage or private
residential garage, used primarily for the parking and storage of vehicles and available to the general
public. ’

GASOLINE SERVICE STATION
Buildings and/or surfaced area where motor vehicles may be refueled and/or serviced

GEOLOGIC HAZARD AREA
An area identified by a qualified State or Federal govemment agency as containing or being directly
affected by a geologic hazard.

GFA
Sea “'Gross Floor Area”

GRADE
The lowest point of elevation of the finished surface of the ground, paving or sidewalk within the
area between the building and the property line or, when the property line is more than five feet
from the buildmyg, the point between the building and a line five feet from the building.

GRADE, FINISHED
The level of the soil after completion of site development.

City of Grand Junction Chapter Nine
Zoning and Development Code (Effective January 20, 2002} Page 37
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DEPARTMENT OF THE ARMY PERMIT t§>
o{b
AN
Permittee: Mr. Shawn Coopar cf §>
City of Grand Junction & f\’
1340 Gunnison Avenue 2 5&,
Grand Junction, Colorado 81501 $<£’-' l\
Permit Number: 200375080 §.\

Issuing Office: U.S. Army Engineer District, Sacresmento
Corps of Engineers
1325 "J» Street
Sacramento, California 95814-2922

NOTE: The term "you™ and its derivatives, as used in this permit, means the permittee or any future
transferee. The term "this office” refers to the appropriate district or division office of the Corps of
Engineers having jurisdiction over the permitted activity or the appropriate official of that office acting
under the authority of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

Project Description: Construction of four multipurpese playing fields, enlargement of a maintenance
building and storage area, and addition of maintenance access roads and pedestrian trails in the vicinity of
Corcoran Wash, in conjunction with piping of 500 feet of Corcoran Wash, and 600 feet of stream improvement
work ss mitigation for the piping.

ALl work is to be completed in accordance with the attached plan(s).

Project Location: Canyonview Park, along Corcoran Wash within the Southwest 1/4 of Section 33, Township 1
North, Range 1 West, Mesa County, Colorado.

Permit Conditions:
General Conditions:

1. The time limit for completing the work authorized ends on April 5, 2008. If you find that you need more
time to complete the authorized activity, submit your request for a time extension to this office for
consideration at least one month hefore the above date is reached.

2. You must maintain the activity suthorized by this permit in good condition and in conformance with the
terms and conditions of this permit. You are not relieved of this requirement if you abandon the permitted
activity, although you may make a good faith transfer to a third party in compliance with General Condition
4 below. Should you wish to cease to maintain the authorized activity or should you desire to abandon it
without a good faith transfer, you must obtain a modification of this permit from this office, which may
require restoration of the area.

3. If you discover eny previously unknown historic or archeological remains while accomplishing the
ectivity authorized by this permit, you must immediately notify this office of what you have found. We will
initiate the Federal and state coordination required to determine if the remains warrant a recovery effort
or if the site is eligible for listing in the National Register of Historic Places.

4, If you sell the property associated with this permit, you must obtain the signsture of the new owner in
the space provided and forward & copy of the permit to this office to validate the transfer of this
authorization.

5. .1f a condjtioned water quality certification has been jssued for your project, you must comply with the
conditions specified in the certification as special conditions to this permit.

6. You must allow representatives from this office to inspect the suthorized activity at any time deemed
necessary to ensure that it is being or has been accomplished in accordance with the terms and conditions of
your permit.



be

Special Conditions
1. The applicant shall provide for and implement best management practices including permanent and
temporary erosion and sediment control measures. All such measures shall ensure economical, effective, and
continuous control througheut the construction period and during the operation of the project.

2. The applicant shall not stage or refuel construction equipment in wetland areas, or perform refueling in
& manner that would allow spillage to enter waters of the United States.

3. This project has not been issued Section 401 Water Quality Certification by the Colerade Department of
Public Health and Environment. Therefore, this permit is provisional® and is subject to and must comply
with all conditions which may be identified in the State 401 Water Quality Certification.

Further Infermation:

1. Congressional Authorities: You have been suthorized to undertake the activity described above pursuant
to:

( ) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).

(X) Section 404 of the Clean Water Act (33 U.S.C. 1344).

{ ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C. 1413).
2. Limits of this authorization.

a. This permit does not cbviate the need to obtain other Federal, state, or local authorizations
required by law.

b. This permit does not grant any property rights or exclusive privileges,
¢. This permit does not authorize sny injury to the property or rights of others,
d. This permit does not authorize interference with any existing or proposed federal projects.

3. Limits of Federal Liability. In issuing this permit, the Federal Gevernment does not assume any
liability for the following:

8. Demages to the permitted project or uses thereof as a result of other permitted or unpermitted
activities or from natural causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities
undertaken by or on behalf of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities ar structures caused
by the sctivity authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.
e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Raliance on Applicant's Data. The determination of this office that issuance of this permit is not
contrary to the public interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the
circumstances warrant.

Circumstances that could require a reevaluation include, but are not limited to, the following:
a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves te have been false,
incomptete, or inaccurate (see 4 above).



¢. Significant new information surfaces which this office did not consider in reaching the original
public interest decision.

Such & reevaluation may result in a determination that it is appropriate to use the suspension,

modification, and revocation procedures contained in 33 CFR 325.7 or enforcement procedures such as those
contained in 33 CFR 326.4 and 326.5. The referenced enforcement procedures provide for the issuance of an
administrative order requiring you comply with the terms and conditions of your permit and for the
initiation of legal action where appropriste. You will be required to pay for any corrective measures
ordered by this office, and if you fail to comply with such directive, this office may in certain situations
(such as those specified in 33 CFR 209.170) sccomptish the corrective measures by contract or otherwise and
bill you for the cost.

&, Extensjons. General Condition 1 establishes 2 time Limit for the completion of the activity authorized
by this permit. Unless there are circumstances requiring either a prompt completion of the authorized
activity or a reevaluation of the public interest decision, the Corps will normally give favorable
consideration to a request for an extension of this time limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and

conditions of this it.
ST-)3 5

(DATE)

(PERMITTEE) , (DATE>

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army,
has signed below.

ehalf of Colonel Michael J. Conrad, Jr., District Engineer

, Coloradojfiunnison Basin Regulatory Office (DATE)

1ssued for and i

el

Ken Jacobsen, Chi

When the structur work authorized by this permit are still in existence at the time the property is
transferred, the terms and conditions of this permit will continue to be binding on the new owner{s) of the
property. To validate the transfer of this permit and the associated liabilities associated with compliance
with its terms and conditions, have the transferee sign and date below.

(TRANSFEREE) (DATE)



Bill Owens, Governor

STATE OF COLORADO

Dedicalted o protecting and improving the health and environment of the people of Colerado

4300 Cherry Creek Dr, S, Laboratory Services Division
Denver, Colorado 80246-1530 8100 Lowry Bivd.
Phone {303) 692-2000 Denver, Colorado B0230-6928
TDD Line (303) 691-7700 (303) 692-3080 Colorado Department
Located in Glendale, Colorado of Public Health
htip:/iwww.cdphe.state.co.us and Environment
May 6, 2003
City of Grand Junction

Atm: Shawn Cooper
1340 Gunnison Avenue
Grand Junction, Colorado 81591

Re: Section 401 Water Quality Certification
Permit No, COE 200375080
Colorado Certification No.3046

Dear Mr. Cooper:

The Water Quality Control Division has reviewed the federal license or permit application, public notice, or other

information submitted related to certification for the activity described below. Provided the plans of operation included in
the submitted information are followed and the attached General Conditions (where applicable) are complied with, the
Divigion is reasonably assured that Sections 301, 302, 303, 306 and 307 of the Clean Water Act and applicable sections of the
Colorade Water Quality Control Act will not be violated by this activity.

Description: Culvert and bank stabilization of wash through park near city.
Location: Section 33, Township 1 North, Range 1 West in Mesa County, Colorado,
Watercourse: Corcoran Wash, Lower Colorado River Basin, Segment COLCLCI3b, Lower Colorado River Sub-basin.

This certification does not constitute a relinquishment of the Water Quality Control Division's authority as delineated in the
“Colorado Water Quality Control Act,” or any subsequent alterations thereto, nor does it fulfill or waive any other local, state
or federal regulations.

Sincerely,

b M

Andrew Ross
Water Quality Assessor
WATER QUALITY CONTROL DIVISION

Attachment

cer U. S. Army Corps of Engineers, Western Colorado Regulatory Office
. S. Army Corps of Engineers, Sacramento District Office
Applicant’s Agent, Mr, James Armstrong, Rare Earth Science, LLC
District Engineer, Mr. Dwain Watson, Water Quality Control Division, w/o attachment
File
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Janice Warp CLxdRec Hesa County Ce
BEITKNOWN THAT: __col __ PAGEDOCUMENT RecFee $10.00 SuRCg $1.00

The él‘i\/ of Gvand JTinchHon , as owner(s) of the real property
described herein, all situated in the City of Grand Junction, Mesa County, Colorado, and more particularly
known and described as_Z402. &1 Road do hereby acknowledge and agree that this
instrument shall represent our understanding that as a condition of City approval of the attached site plan,
that 2402 & @d £ 730 24 EBoad are and shall be treated as one parcel for the principal
use of a =1l blic park and to satisfy setback requirements for any and all structures
constructed thereon.

If and when we or our successors in interest build, own or acquire any structure, which has been placed or
built on or over the property line between Z40Z ¢ Rd 4 730 74 Kd Or o1 OT OVer any
portion of said line, or so close thereto that the structure does not meet applicable setbacks and/or bulk
requirements then sufficient area from one and/or both lots shall be used to meet any and all required
setbacks and bulk requirements as required by the Zoning and Development Code of the City of Grand
Junction.

2701-333-00-940 4 2701333 -00-948
We further understand and agree that 2402 ¢z pd X720 24 pd constitute two parcels but
by placement of a use on or sufficiently near the property line that the adjoining and contiguous parcel shall

be encumbered by and shall serve as, the necessary area for setback and bulk requirement purposes and
either or both lots may be rendered undevelopable for additional uses.

This instrument shall be recorded in the land records of Mesa County and shall be deemed to be a covenant

which runs with the land for such time as any or all structure(s) constructed on _Z402Z ;
730 24 foad s (are) on or over the lot line, or is (are) so close thereto as to not meet

applicable setback and bulk requirements for each lot. :

This covenant shall be binding upon any and all successors in interest to the above described property and
shall not cease except for and in accordance with cause stated herein.

Any agreement, representation or waiver is made knowingly and voluntarily with full understanding and «
complete knowledge of the consequences thereof. : !

IN WITNESS WHEREOF, I (WE), have signed, executed and acknowledged this instrument on this

[t day of_—Lops g 2003 _.
—
— Z

P

Q)I/-;c_"!qr o To ks j‘j&xﬁgq%b\

STATE OF COLORADO
COUNTY OF MESA

The foregoing agreement was subscribed and sworn to before me this __/ ['@(/ day of

%&:&.24_ 2003 .
My commission expires [0[22’ Z';Ldo A

By hos, /W
Notz;ry Public
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STOPHER TOMLINSON;The Dally
15 his [uck at Mesa Lake on Grand Mesa on Tuesday. Daytime highs'in the
ipite from the near. 100-degree heat of the Grand Valley.
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Sentinel

- o

Springs Utilities and the city of
Aurora signed more than five
years ago as part of the Eagle Riv-
er Assembly memorandum of
understanding.

In the agreement, Colorado
Springs and Aurora agreed to
limit their water project develop-
ment on the Eagle River to 30,000
acre-feet — less than half of their
rights, The Western Slope would
receive 10,000 acrefeet of the
development.

Aurora and Colorado Springs

formedith locals in 1998.
“Wi{ veryone in this cooper-
ative ... the possibility of

getting some physical, wet water
is better than this pie-in-the-sky
development of every conditional
water right,” said Peter Roess-
mann, spokesman with the Colo-
rado River Water Conservation
District.

See DEAL, page5A >

g tocuses on Patriot Act resolution

EGAN FROMM
» Daily Sentined

resolution is presented to City
Council members Thursday.

Brenda St. John, with the semi-
nar's host, the Civil Involvement
Project, said she hoped bringing
speakers like Niederlauger to
Grand Junction would make resi-
dents aware of ways to be in-
volved in local government.

While she is still unsure about
her own stance on the Patriot
Act, 8t John said she wants to
learn more about it.

“It's been a scary situation
since Sept. 11,” she said, “The Pa-
triot Act was when I saw, like,

See PATRIOT, page 54 >

Pentagon developing an all-seeing project

By THE ASSOCIATED PRESS

WASHINGTON — The Penta-
gon is developing an urban swr-
veillance system that would use
computers and thousands of cam-
eras to track, record and analyze
the movement of every vehicle in
a foreign city.

Dubbed “Combat Zones That
See,” the project is designed to
help the U.S. military protect
troops and fight in cities
overseas,

Police, scientists and privacy

experts say the unclassified tech-
nology could easily be adapted to
spy on Americans,

The project’s centerpiece is
groundbreaking: computer soft-
ware that is capable of automati-
cally identifying vehicles by size,
color, shape and license tag, or
drivers and passengers by face,

According to interviews and
contracting documents, the soft-
ware may also provide instant
alerts after defecting a vehicle
with a license plate on a
watchlist, or search months of

records to locate and compare ve-
hicles spotted near terrorist
activities.

The project is being overseen
by the Defense Advanced Re-
search Projects Agency, which is
helping the Pentagon develop
new technologies for combatting
terrorism and fighting wars in
the 21st century.

Its other projects inciude devel-
oping software that scans data-
bases of everyday transactions

See PROJECT, page A >

tion,”

PARK WORK

Viewed through a
72-inch concrete

(Ogle of Sorter
Construction Inc.
reroutes the
Corcoran Wash
drainage ditch
with a track hoe
as crews begin

I work on the new

Park. Among the
facilities that will
be added to the
park are an
all-purpose
practice field, six

additional
parking.

GRETEL DAUGHERTY, The Daily Sentinel

drainage pipe, Bill

Avalon may begin
showing more films

By MARLA B. VADER
The Dally Sertinel

East Canyon View

tennis courts and

Katharine Hepburn and
Spencer Tracy may soon be
appearing at a movie theater
near you.

Classic movies, foreign
films and independent films
will begin showing regularly
at the Avalon Theater if city
leaders and volunteers with
Cinema at the Avalon reach
agreement.

A nonprofit group, Cinema
at the Avalon currently shows
an independent film one week-
end a month, said Diana
Woods, executive director of
the group. Recent showings in-
clude “Frida” and “Bowling
for Columbine.”

But with the city's approval,

projectors could be whirring
330 days a year, up from the
ctrrent 23.

Plans call for a mid-
September start date.

Parks and Recreation Direc-
tor Joe Stevens and Down-
town Development Authority
Director Harold Stalf present-
ed the Cinema at the Avalon's
proposal Monday in a Grand
Junction City Council work
session.

If ticket sales proceed as the
city and the Cinema at the

Avalon hope, the city’s subsi- / |

dy will come to $12,247. If not,

the city's subsidy may gro‘?
See FILMS, page 54 7
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PLANNING CLEARANCE

(site plan review, multi-family development, non-residential development)
Grand Junction Community Development Department f%

@40& G‘l }? "TH?)EC‘I‘IONTDBEGOMPLETEBBYAPPI.JCANT"‘ 270 ‘ F 25;3_ co _-CI45

BUILDING ADDRESS ___| (Y 24 RD> TAX SCHEDULENO. Z10[- 333~ -94D
SUBDIVISION $Q. FT. OF PROPOSED BLDG(SYADDITION __ e\
FILING BLK Lot SQ. FT OF EXISTNG BLOG(S) & _
Ca NO. OF DWELLING UNITS: BEFORE Q AFTER |
owner _ AT of Gapand 1T CONSTRUCTION
i NO. OF BLDGS ON PARCEL: BEFORE_ () AFTER_|
ADDRESS _ 250 o S ST CONSTRUCTION

TELEPHONE 2o1- 1177 @/M@M) USE OF ALL EXISTING BLDGS __ N A

CHEI o ; ‘ PESCRIPTION OF WORK & INTENDED USE: OPEAL A p
appRess 517 W) WESTEATE . Pigalie SHEITER
TELEPHONE 243 1229

AppLicanT WD I<T

G L RIS
« Submittal requirements are outiined in the SSID (Submittal Standards for Improvements and Development) document.

™ THIS SECTION TO BE COMPLETED BY COMMUNITY DEVELOPMENT DEPARTMENT STAFF =

TONE &‘5 ﬂ LANDSCAPING/SCREENING REQUIRED: YES _A_ NO___
SETBACKS: FRONT: __ P72 from Property Line (PL) or  PARKING REQUIREMENT: NA
from center of ROW, whichever ig greater
SIDE: 5 _fromPL REAR: { (5 from PL SPECIAL CONDITIONS:
MAXIMUM HEIGHT &
MAXIMUM COVERAGE OF LOT BY STRUCTURES ZZ CENSUS TRACT TRAFFIC ZONE ANNX

Madifications to this Planning Clearance must be approved, in writing, by the Community Development Department Director. The structure
authorized by this application cannot be occupied until a final inspéction has been completed and a Cerlificate of Occupancy has been
issued by the Building Department (Section 307, Uniform Building ngec?. _Required improvements in the Fubllc right-of-way must be
guaranteed prior to issuance of a Planning Clearance. All other required site improvements must be completed or guaranteed prior to
issuance of a Cerlificate of Occupancy. Any Iandscap[n% required by this permit shall be maintained in an acceptable and healthy
condition. The replacement of any vegetation malerials that die or are in an unhealthy condition is required by the Grand Junction Zoning

and Development Code.

Four (4) sets of final construction drawings must be submitted and stamped by City Engineering prior to issuing the Planning Clearance.
One stamped set must be available on the job site at all times.

| hereby acknowledge that | have read this application and the information is correct; | agree to comply with any and all codes, ordinances,
taws, regulations, or restrictions which apply to the project. | understand that failure to comply shall result in legat action, which may include

but not necessarily be limited to non-use of the building(s).
L Date @’/5"’/03
Date /o/ & / 03
o i

= o O vy — I
.V\:j

Applicant's Signature

Department Approval :/g/f’*{{} ,///"E:;' Y ;.7/;/ %f/f&éf

' \dditional water and/or sewer tap fge(s) are rgqu?red: YES I NO / W/O No, ;

‘ & 1

Date fﬂ/\‘) KQ }
¥

VALID FOR SIX MONTHS FROM DATE OF ISSUANCE {Section 2.2.C.1 Grand Junction Zonlng and Development Code}

o

| 2 AV o ‘i,_;
| Utility Accounting | ?ﬂf ! X ALA JJLHL*“ -"“":;L—’;"‘a__

=

{(White: Planning) {Yellow: Customer) (Pink: Building Department) (Goldenrod: Utility Accounting)
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Planning$ __— Drainag { 3 PERMIT NO.

TCP$ School Impact $ _FILE# Sﬁf - 00 B8-0l A
PLANNING CLEARANCE

(site plan review, multi-family development, non-residential development)
Grand Junction Community Development Department

! - THIS SECTION TO BE COMPLETED BY APPLICANT -
7877 Ay / a f
BuILDING ADDRESS S W Cavnev 24% L7  raxscHeDuieno. 279f - 333 -08- 94/
SUBDIVISION — SQ. FT. OF PROPOSED BLDG(S)/ADDITION
FILING -  BWK - LoT__ SQ. FT OF EXISTING BLDG(S) {,/ o O‘I/I =/ !ff/uum//r/mfﬁl
: N ' NO. OF DWELLING UNITS: BEFORE AFTErR_O
omer Culy 6@ Gy Jnfl | e CONSTRUCTION
Ly : | NO. OF BLDGS ON PARCEL: BeFORE_/ & _ arTEr WY /
ADDRESS €5 6 ), oH— GONSTRUCTION
TELEPHONE : USE OF ALL EXISTING BLDGS IV/ N
T Packe ~ Rec TR0, '
APPLICANT 1 ‘ aXKe 72(’,& CbuPl/\ DESCRIPTION OF WORK & INTENDED USE:
aooress 1349 Oinnyaayr, Nwe & \l;, Ak

Tecerone 224 - 3869

o Submittal requirements are outlined in the SSID (Submittal Standards for Improvements and Development) document.

- THIS SECTION TO BE COMPLETED BY COMMUNITY DEVELOPMENT DEPARTMENT STAFF =

1ef
ZONE C,:)L- — LANDSCAPING/SCREENING REQUIRED: YES NO___
SETBACKS: FRONT: from Property Line (PL) or PARKING REQUIREMENT:
from center of ROW, whichever is greater
SIDE: from PL REAR: from PL SPECIAL CONDITIONS:
MAXIMUM HEIGHT
MAXIMUM COVERAGE OF LOT BY STRUCTURES CENSUS TRACT TRAFFIC ZONE ANNX

Modifications to this Planning Clearance must be approved, in writing, by the Community Development Derfartment Director. The structure
authorized by this application cannot be occupied until a final inspection has been completed and a Cerlificate of Occupancy has been
issued by the Building Department (Section 307, Uniform Building Code). Required improvements in the public right-of-way must be
guaranteed prior to issuance of a Planning Clearance. All other required site improvements must be completed or guaranteed prior to
issuance of a Cerificate of Qccupancy. Any Iand_scapmgg required by this permit shall be maintained in an acceptable and healthy
cogdgmné' The re lcacgmenl of any vegetation materials that die or are in an unhealthy condition is required by the Grand Junction Zoning
and Development Code.

Four (4) sets of final construction drawings must be submitied and stamped by City Engineering prior to issuing the Planning Clearance.
One stamped set must be available on the job site at all times.

| hereby acknowledge that | have read this application and the information is correct; | agree to comply with any and all codes, ordinances,
laws, regulations, or restrictions which apgly-{o the project. | understand that failure to comply shall result in legal action, which may include

Date 7 92/525

/
Additional water and/ppsewer tap fee(s) are required: ﬁ% NO ./ W/O No.

—

¥ H -
iy necoming (AL 0 J G ganouy Jome T-D]-03
L -(-— Nt 7 e e == J ’ ] ST s

VALID FOR SIX MONTHS FROM DATE OF ISSUANCE (Section 2.2.C.1 Grand Junction Zoning and Development Code)

{(White: Planning) (Yellow: Customer) {Pink: Building Department) {Goldenrod: Utility Accounting)



] P;;nningé g Uj/ Sf? f Draina \1
| TePs -—-"""_'- School Impact $ rk “-\\:; }
PLANNING CLEARANCE

—

{__JePerRMITNO. X979

FLE# SFR-2003 ~0bZ.

(site plan review, multi-family development, non-residential development)
Grand Junction Community Development Department

(2402 Q] V "THIﬁ CTION TO BE COMPLETED BY APPLICANT ™ 270 I _ Z; 3* 00 ..-q45

BUILDING ADDRESS __ | 3D 24 RD

SUBDIVISION SQ. FT. OF PROPOSED BLDG(S)/ADDITION qmt’h
FILING BLK LOT $Q. FT OF EXISTING BLOG(S) @
, NO. OF DWELLING UNITS: BEFORE Q AFTER _|
owver AT of Gapandn 1Y CONSTRUCTION
e NO. OF BLDGS ON PARCEL: BEFORE ,;Sz AFTER_|
ADDRESS 250 d 5 ST CONSTRUCTION

TAXSCHEDULENO. 2101 - 333 -0 -9

TELEPHONE 20|~ | ’77 @[m‘m@g(_) USE OF ALL EXISTING BLDGS __ N A

appucant _WD CHRISTEANSEN WO PESCRIPTION OF WORK & INTENDED USE: OPERA]” A @
SHELY SR

ADDRESS 517 ol WESTEATE, B Piendie

(€
TELEPHONE 2.4 3% 1729 B

o~ Submittal requirements are outlined in the SSID (Submittal Standards for Improvements and Development) document.

& THIS SECTION TO BE COMPLETED BY COMMUNITY DEVELOPMENT DEPARTMENT STAFF =

7ONE e LANDSCAPING/SCREENING REQUIRED: YES A NO
SETBACKS: FRONT: P25 from Property Line (PL) or  PARKING REQUIREMENT: KA
from center of ROW, whichever ig greater
SIDE: 5 fomPL REAR: [ é fomPL  SPECIAL CONDITIONS:
MAXIMUM HEIGHT @
MAXIMUM COVERAGE OF LOT BY STRUCTURES ,’/A CENSUS TRACT TRAFFIC ZONE ANNX

Madifications to this Planning Clearance must be approved, in writing, by the Community Development Department Director. The structure
authorized by this application cannot be occugled until a final ingpection has been completed and a Certificate of Occupancy has been
Required improvements in the public right-of-way must be

te improvements must be completed or guaranteed I‘IOI!'l r‘o
ealthy

issued by the Building Department (Section 307, Uniform Building ng?. .
guaranteed prior to issuance of a Planning Clearance. All other required si

issuance of a Cerlificate of Occupancy. Any Iand;capin? required by this permit shall be maintained in an acceptable and t
condition. The replacement of any vegetation materials that die or are in an unhealthy condition is required by the Grand Junction Zoning

and Development Code.

Four (4) sets of final construction drawinﬁ must, )
One stamped set must be available on the job site at all times.

| hereby acknowledge that | have read this application and the information is comrect; | agree to comply with any and all codes, ordinances,
laws, regulations, or restrictions which apply to the project. | understand that failure to comply shall result in legal action, which may include

owe__ ]S 03

but not necessarily be limited to non-use of the building(s).

Applicant's Signature

s must be submitted and stamped by City Engineering prior to issuing the Planning Clearance.

Department Approval

-

o503

\dditional water and/or sewer tap fee(s) are required: | YES

No | wiono.

= TP, ,::_L,\_,,t,‘ VAR e
f

oo

| ity Accounting 'jx_}rﬂf’l,hw ‘;‘g\—g\ - /

VALID FOR SIX MONTHS FROM DATE OF ISSUANCE (Section 2.2.C.1 Grand Junction Zening and Development Code}

{White: Planning) (Yellow: Customer) (Pink: Building Department)

Date (a / ’)/
|

14

(Goldenred: Utility Accounting)
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