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H.ece i p t If -----------------
Date Rec. 

------~---------

Received By ---------------

DEVELOPMENT APPLICATION 

Type of Petition 

0 Subdivision 
Plat/Plan , 

0 Rezone 

0 Planned 
Development 

We, the undersigned, Being the owners of property 
situated in Mesa County, State of Colorado, as 
described on the attached legal description form 
do hereby petitiQrL this:. --~···---~-

Phase 

0Minor 

0Major 

Common Location, 

0 Conditional Use 

0 Hwy-Oriented 
Development 

0 Text 
Amendrnent 

Special Use 

0 Vacation 

PROPERTY OWNER • DEVELOPER • 
Name 

s .2. 0 IV· 5-T~ .r-1. .l J () J. ?il fl. 
Address Address 

Co 
City/State City/State 

:2.'/'f-;s-o 1 
Business Phone # Business Phone if 

Not:~=~~~ ~=operty owner ~s owner of record on date of submittal. 

O Right-of-way 

0 Easement 

REPRESENTATIVE ~ 

Name 

Address 

City/State 

Business Phone if 

vi ~ ;?~'-==· 
/!'. Sigur~ person completing application Date 

X 
, ~~g_natur~ of property owner(s)- attach additional sheets if necessary 
L--.:::: ·- ... 

250 North 5th Street Grand junclion, CO 81501 Ph: (]03) 244-1430 



Ray Werner 
1615 D 10 Rd 
Delta Co. 

81416 

John A. Siefried 
P.O Box 60214 
Grand Jet Co. 81506 

Paul Dibble 
2835 Grand Falls Cr. 
Grand Jet. Co. 81501 

Richard Carter 
6761 Perfidio 
Huntington beach, Ca. 

92648 

Marlene Pelter 
2835 Grand Falls Dr.#? 
Grand Jet, Co. 81501 

John Siegfield 
P.O Box 60214 
Grand Jet, Co. 81506 

John Siegfield 
P.O Box 60214 
Grand Jet, Co, 81506 

John Siegfield 
P.O. Box 60214 
Grand Jet, Co. 81506 

Keneth Matchett 
2844 F Rd 
Grand Jet, Co. 81506 

Keneth Matchett 
2844 F Rd 
Grand Jet, Co. 81506 

Leo H. Warren 
2815 Patterson Dr. 
Grand Jet, Co. 81506 

MTC West, Inc. 
1465 Kelly Johnson Blvd #200 
Colorado Springs, CO 80920 

;· ·' .~ ~ . 



REVIEW SHEET SUMMARY 

(Page 1 of 4) 

FILE NO. #65-91 TITLE HEADING: Special Use - Fire Station 

ACTIVITY: Fire Station 

PETITIONER: City of Grand Jet, Fire Dept. 

REPRESENTATIVE: John Knudsen 

LOCATION: 28 1/4 Road & Patterson Road 

PHASE: Final ACRES: 

PETITIONER'S ADDRESS: 330 S. 6th St., Grand Junction 
(303) 244-1400 

ENGINEER: 

STAFF REPRESENTATIVE: Kathy Portner 

NOTE: WRITTEN RESPONSE BY THE PETITIONER TO THE REVIEW COMMENTS IS REQUIRED 
A MINIMUM OF 48 HOURS PRIOR TO THE FIRST SCHEDULED PUBLIC HEARING. 

CITY POLICE DEPARTMENT 09/24/91 
Captain Gorby 244-3563 

This project will have no impact on the Grand Junction Police Department. No problems. 

CITY PROPERTY AGENT 10/3/91 
Tim Woodmansee 244-1565 

A legal survey of this property indicates that the boundary lines extend into a portion of the 28 1/4 and 
Patterson Road street improvements. This office will prepare the required documents and present the 
same to the City Council so that the right-of-way situation can be cleared up. 

CITY FIRE DEPARTMENT 09/25/91 
George Bennett 244-1400 

1. A fire flow survey is needed to determine the required flows. Please submit a stamped set of plans 
to accomplish this. 

2. Access appears adequate at this time. 

3. A review of the building and site plans is required to determine if any further requirements are to 
be met. 

U.S. WEST 
Leon Peach 

09/24/91 
244-4964 

No comments at this time. 
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CITY ENGINEER 10/02/91 
Don Newton 244-1559 

The site plans are incomplete. The following information will need to be submitted for my review: 

1. Site grading and drainage plan showing existing and proposed contours at one foot intervals. 

2. Drainage calculations for historic and developed conditions. On site detention of runoff in excess 
on historic rates will be required. Detention volume should be calculated using the modified 
rational method of other approved procedures. 

3. Horizontal and vertical control for location and layout of all site paving and concrete curbing, 
gutter, sidewalk, driveways, utilities, etc. 

4. Copy of soil report including building foundation design and pavement design calculations. 

5. Details and structural sections for all concrete and asphalt pavement. 

6. Details of any earth retaining structures that may be required. 

7. Show description of the property boundaries and dimensions of parking lot layout. 

8. What is planned in the area between the proposed development and 28.25 Road? How will weeds 
be kept from growing in this area and in the native grass areas? 

CITY UTILITIES 09/30/91 
Bill Cheney 244-1590 

1. A "utility composite" will be required on this submittal since off-site improvements are being 
constructed. 

2. It appears there may not be adequate grade to construct the sewer service as shown. 

3. What provisions are being made for on-site detention of storm runoff? 

4. A revocable permit will be required for the sewer service if constructed as shown in Patterson 
Road. 

GRAND VALLEY WATER USERS 10/08/91 
G.W. Klapwyk 242-5065 

Grand Valley Water Users Assoc. (GVWUA) would like to point out that it has an approx. 18" concrete 
pipeline located inside the Patterson Road curb, along the north side of this site. As part of such pipeline, 
there is a concrete riser chamber, above ground, located near the existing sidewalk at the northwest of the 
site and is essential to operation and maintenance of the pipeline which flows west under 28 1/4 Road 
and beyond. GVWUA has no facilities along 28 1/4 Road at this site. We, of course, ask that our 
pipeline and related facilities be protected during construction and in the future use of the property. 

MESA COUNTY DEPARTMENT OF PUBLIC WORKS, DIVISION OF ENGINEERING AND DESIGN 
DEVELOPMENT 10/02/91 
Jaci Gould, P.E. 

1. Landscaping will not be allowed in the Patterson Road right-of-way or in the sight distance triangles 
for driveways. Any landscaping proposed should remain on private property. Please refer to the 
Mesa County Road Standards for sight distance triangle specifications. 
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2. Driveway permits need to be obtained from the Division of Engineering and Design for any new 
accesses off of Patterson and 28 1/4 Roads. These accesses will not be allowed closer than 100 
feet from the curb line of the intersecting road. 

MESA COUNTY PLANNING 10/03/91 
Linda Dannenberger 244-1636 

We object to the lack of landscaping in this very visible area at the intersection of 28 1/4 and Patterson 
Roads. If the slope in this area makes it impractical, some kind of decorative ground cover along the 
rights-of-way would be preferable to nothing. 

A few trees should be added on the east side to buffer the parking area from the neighboring property. 

Good plan! 

PUBLIC SERVICE 09/25/91 
Carl Barnkow 244-2658 

GAS & ELECTRIC: No objections. 

GRAND JUNCTION PARKS & RECREATION DEPT. 09/30/91 
Don Hobbs 244-1545 

None. 

COMMUNITY DEVELOPMENT DEPARTMENT 
Kathy Portner 244-1446 

10/14/91 

The property proposed for the fire station is currently zoned PZ (Public Zone) because it is owned by the 
City and was previously used as a water tank site. A fire station requires a Special Use Permit in the PZ 
Zone. 

The proposed use must meet the criteria set forth in Section 4-8 of the Zoning and Development Code. 

4-8-1 A. - The proposed use does seem to be compatible with adjacent uses in terms of scale, site design 
and architecture. The landscaping of the site will be very important in carrying through that 
compatibility. 

4-8-1 B. - The design features of the site such as pedestrian and vehicular circulation and ingress/ egress 
are sufficient to protect adjacent uses. Buffering of the site from the residential uses to the 
south could be better with the addition of some trees along the south side of the driveway, 
at least in front of the building. 

4-8-1 C. - Not applicable. 

4-8-1 D. - Adequate public services are available; however, many technical issues must be resolved for 
final delivery of those services. 

4-8-1 E. - Not applicable. 

4-8-1 F. - Maintenance of the site will be provided by the Fire Department. 

4-8-1 G. - Satisfied. 

4-8-2 - The proposal satisfies the criteria as set forth in the specific criteria matrix (F4-8-2). 

The proposal meets the required setbacks for the zone. 
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50% of the required frontyard setbacks must be landscaped. Along Patterson Road, the setback is 15 feet 
from property line. The landscaping requirement is 15 feet x 300 feet (frontage) x .50 = 2,250 square feet. 
The landscaping requirement along 28 1/4 is 23 feet x 330 feet x .50 = 3,795 square feet. 

At least 13 trees are required (one per each 500 square feet). 40% of the required landscaped area must 
contain shrubs and 75% of this shrub area shall be covered by a minimum of 75% plant material. Please 
calculate the square feet of the landscaped areas shown on the plan. 

The parkway strips between the sidewalks and streets could use some type of ground cover or decorative 
rock if allowed in the right-of-way. (28 1/4 right-of-way is within the City limits and Patterson Rd ROW 
is not.) 

The steep slope on the south side of the property is quite barren. Some type of ground cover, even 
flagstones, would improve the view from the adjacent homes and 28 1/4 Road. 

What are the plans for the excess property at the corner of Patterson and 28 1/4 Road? Who will 
maintain it? 

How will traffic coming in off of 28 1/4 Road be directed to the parking lot? 

CENTRAL GRAND VALLEY SANITATION 09/30/91 
Stephen T. LaBonde, District Engineer 464-5134 

(See Attached Letter) 

MISSING COMMENTS FROM: 
City Attorney 
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\NestWater Engineering 

Consulting Engmeers 

502 WEST EIGHTH ST. P.O. BOX 1470- PALISADE. COLORADO 81526 (303) 464·5134 

September 27, 1991 

John Knudsen 
City of Grand Junction Fire Department 
330 South 6th Street 
Grand Junction, co 81501 

RE: Review Comments for Sewer Service to the Proposed New 
Fire Station for the Central Grand Valley Sanitation 
District 

Dear Mr. Knudsen, 

The following are our review comments on the sanitary 
sewer extension to the proposed fire station at the southeast 
corner of 28 1/4 Road and Patterson Road for the Central 
Grand Valley Saniation District: 

1. The proposed sewerline extension from the existing 
manhole in Patterson Road (approximately 180 ft. to 
the east of proposed fire station) will require 
detailed design plans prepared by a Professional 
Engineer, and submittal to the District for review 
and approval. 

2. Because of the adverse grade that exists west of the 
manhole along Patterson Road, cover over the 
sewerline and service line to the fire station may 
not be adequate at the end of the sewerline 
extension. This should be investigated further to 
determine if adequate cover can be maintained and 
still provide gravity service to the fire station. 

3. Because of the adverse grade and required excavation 
of Patterson Road for the proposed sewerline 
extension, another option may be to extend a 
sewerline from manhole MACV4, located approximately 
250 ft. east of the southeast corner of the fire 
station property. It would be necessary for the 
City to negotiate and obtain an easement for this 
sewerline routing that crosses private property; 
however this may be more attractive than excavating 
Patterson Road, as is presently proposed. We have 
enclosed a copy of the District's collection system 
near the fire station, highlighting this alternative 
routing. 

WATER WORKS AND SEWERAGE FACILITIES • DRAINAGE AND IRRIGATION SYSTEMS • WATER QUALITY STUDIES 



.•. .. 

4. All sanitary sewer mains shall be 8 inches and 
require a manhole at the end of the extension. 

5. The City will be required to process and execute the 
District's Sewerline Extension Application and 
Agreement prior to any construction of the new sewer 
main. We have enclosed both the Application and 
Agreement for your use. 

Please have the City submit detailed design plans of the 
sleeted sewerline extension routing to our office. A 30 day 
review and approval time is usually required for any new 
sewerline extension within the District. 

STL/sc 

J;;L\:'lSLL 
Stephen T. LaBonde 
District Engineer 

cc: Edith Kinder, Central Grand Valley Sanit. Dist. 
Fred Bishop, Bishop Construction 
Bill Cheney, City of Grand Junction 
City of Grand Junction Planning Dept. 

encl. 



TO: 

FROM: 

DATE: 

RE: 

COMMUNITY DEVELOPMENT DEPARTMENT 
MEMORANDUM 

Mark Achen, City Manager 
Jody Kole, Assistant to the City Manager 
Darold Sloan, Chief of Police 
Mike Thompson, Fire Chief 
Ted Novack, Parks & Recreation Director 
Ron Lappi, Administrative Services Director 
Jim Shanks, Public Works Director 
Dan Wilson, City Attorney 
John Shaver, Assistant City Attorney 
Don Newton, City Engineer 
Bill Cheney, City Utilities Engineer 
Tim Woodmansee, Property Agent 2 
Community Development Department Staff 0.--~ 

Bennett Boeschenstein, Community Development Director D/ .. 
October 17, 1991 

Development Project Meeting 

A Development Project meeting has been scheduled for Tuesday, October 22, 1991 at 10:00 
a.m., in Conference Room A, City Hall. 

The following is a list of current agenda items. If anyone has additional items which need 
to be addressed at the meeting, please let me know. 

,·,/ 1. #64-91 

/2. #68-91 

v 3. #65-91 

/ 
4. #66-91 

5. #67-91 

6. #? 

Vacation of Right-of-Way 
West side of 6th Street between Ouray North to alley 

Independence Center Minor Subdivision Final Plat 
Independent Avenue and Highway 6 & 50 

Special Use - Fire Station #2 
28 1/4 Rd & Patterson Rd 

Resubdivision - Part of Lot 3 Colo West Dev Park 
711 South 15th Street 

Blue Heron Annex 
Redlands Parkway & River Rd & portions of D&RGW RR 

.. . II 
Pace Warehouse - L·nfi·Llft1fth1 ;!lw~ 
29 1/2 Road & North Avenue 

,1 ;-
~K~ i//a,v 

;/e:/41 .~/;~;;J' 



TO: Community Development 

FROM: Bill Cheney, Utility Engineer 

DATE: October 22, 1991 

RE: Fire Station No. 2 - Review Comments 

Sheet C1.2 
1. There is nothing shown on the plan that relates to a 
reference bearing from the "point of beginning" and there are no 
lot dimensions shown as requested by the City Engineer. 

2. Not enough information has been provided to accurately lay 
out the driveways, parking lots or building. Coordinates should 
be provided for all building corners, PCs and PTs of curves. 

3. The concrete curb detail 3-C1.2, although adequate, is not to 
city standards and will probably cost more to construct. 

4. Sheet C1. 3 shows curb and gutter on both sides of the 
driveway to 28 1/4 Road. Sheet C1.2 shows it ending on the north 
side of the driveway approximately 100 feet east of 28 1/4 Road. 
Unless the driveway slopes from north to south through this area 
the gutter should ~e extended all the way to 28 1/4 Road. 

5. No gutter is shown on the east side of the driveway off 
Patterson Road. Is there a cross slope from east to west across 
the driveway? It is impossible to tell from the drawings since 
no elevations have been provided along the driveways. 

6. Where is the driveway cut off 28 1/4 Road located in relation 
to the southwest property corner? 

7. A number of dimensions are still missing around the edge of 
the curb for the parking lots. 

Sheet C1.3 
1. Addi tiona! elevations at back of curb will 
provided to build the parking lots and driveways 
This was requested earlier by the city Engineer. 

need to be 
as designed. 

2. It appears a vertical curve will be needed in the driveway 
off 28 1/4 Road. No information has been provided to construct 
the curve. 

3. A "Benchmark" has not been shown on the plans. A "Benchmark" 
is required to provide vertical control. 



4. Critical elevations that pertain to drainage have not been 
shown on the plans. 

5. Drainage off the southeast corner of the site appears to be 
routed through adjoining private property. What provisions are 
being made to prevent erosion, both on the city property and 
across the private property. 

6. No drainage report has been submitted as requested by the 
City Engineer. 

7. No on-site detention is shown. How will runoff that exceeds 
historic be handled? 

8. Concrete curb and Gutter detail 2-C1. 3 is not to city 
standards. The detail as shown will cost more to construct than 
the City standard. 

Sheet A1.1 
1. A sand and grease trap will be required if the trench drains 
as shown connect into the sanitary sewer. 

Sheet M-1 
1. The sewer line as proposed will be 10 feet deep at the 
building. A depth of 5 feet is more than adequate and will 
reduce the cost of ponstruction. 

2. Profiles will be required for the off-site sewer since it 
will be maintained by the city/County sewer system. 

3. Calculated grade between existing manhole and manhole 482-1 
is 4.88%, not 2% as shown. 

4. Connection as proposed to existing manhole is not allowed due 
to the angle point in the line. A new manhole will have to be 
constructed or connection to the existing manhole will be 
required. 

5. No lineal dimensions are shown for the new sewer line 
construction. 

6. Service connections are not allowed to be connected to the 
manhole. The connection will have to be made east of the 
proposed manhole. 

7. No easement has been provided or is shown across the private 
property for the sewer line installation. 

8. The pumps as proposed, CP 4 and CP 5, are shown to be located 
in the Ute Water vault. This is not acceptable to the City 
unless arrangements can be worked out with Ute to assure access 
to the vault at all times. 



9. The minimum depth of bury on the fire line should be 54" 
instead of 48" as shown. 

10. Indicate whether Contractor or Ute Water makes connection to 
Ute line for fire line. 



November 12, 1991 

Ed Chamberlin 
Chamberlin Architects 
437 Main Street 
Grand Junction, CO 81501 

Dear Mr. Chamberlin: 

City of Grand Junction, Colorado 
81501-2668 

250 North Fifth Street 

I have reviewed the site plans for Fire Station No.2 which were received on November 7, 
1991 and have the following comments: 

Sheet C1.3: 

1. The proposed diversion of drainage water from the curb and gutter to the retention 
ponds will probably not work. 

It appears that the water would remain in the curb and gutter, bypassing the 
retention ponds. Show details of how water is to be diverted to retention ponds. 

2. Where 4" pipe outlet from the detention ponds and connect to the curb and gutter 
is a detail is needed. If pipes are extended to face of curb, then the curb height 
should be increased to provide 4" thick concrete over top of pipe. 

3. Please show elevations at both ends of pi pes or pans carrying water in and out of 
retention ponds. 

4. Need additional vertical control for site curbing. Elevation should be shown at each 
horizontal P.C. and P.T. along the curbing. 

5. Although calculated drainage from the southeast corner of the developed site is only 
slightly greater than historic conditions, I am concerned that the proposed grading 
will increase erosion of the slope. I would recommend that roof gutters be installed 
to direct as much runoff as possible away from the southeast corner which discharges 
onto private property. 

Sincerely, _ / -.1--
D~~ 

J. Don Newton 

xc: John Knudsen 
Kathy Portner / 

file\DN\chamberl 
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.,_-- BUILDING 
WALL 

I ~ 
NOTE: DRIP IRRIGATION ONLY. ASSUME 1 
TO 3 EMMmOR TUBES/PLANT, APPROX. 
3-9 GALS/WEEK/PLANT l 

5" X 4"" CONC. WALK 1 

UNDISTURBED 
SUBGRADE 

AMMENDED BACKFILL -----' 

3"" SCARIFIED SUBGRADE WITH 15% 
BENTONITED, ROLL COMPACTED 

4"" DEEP ASTM C33 SAND 

DRIP/DRAIN PLANTER BED 

DRIP IRRIGATION LATERAL TO BE 
LOCATED OVER DRAIN AT ALL TIMES 

4"" PERFORATED DRAIN@ 1% MIN. PITCH 
TO DAYLIGHT. SOLID PIPE TO BE USED 
UNDER ALL PAVEMENTS 



oll.l~l?'-IL ~e><# 
"0 •. ,.e. t-"LAL.r< v:> 

H.b.X I'Z." A'~ 

r-~r ~ \N/ 
0r::..t'4 ""t;:) ... t'l\le': 

Yl c.'\1-1. 
~~'f'~u\V"-1 ' 
~~p~~~r~ 

f.lf'<'' 
. _.:J..' ·!· , ,I"·: e. 

\71'11.0 
]-.\ ,_ l:- !4 

----­.---

1"i'flt..At_ ~l-It, fJ t-Oa.J r of= 
~o~ t5tt- t-b~ e 

e-~~~ ~.A~I1l"'.liLrrt:') 
.~~ 

··~--

4o~HO~ ~Wl~ 
~"~~~ ~Pt .. -£ .. :( I~ t,ujjb· .. TCO ~'' /1f>.¥ fo'fC- "U,PH 1-1~ llrF.u ':26., 4 



PLANT LIST 

I QTV KEY COMMON NAME SCIENTIFIC NAME SIZE I 
!Deciduous Trees 14., 

3 AMP Amur Maple Acer ginnala 1-1/2" • 
9 GRA Green Ash Fraxlnus pennsylvanica lanceolota 1-1/2" 
4 RUO Russian Olive Eleaagnus angustifolia 1-1/2" 

!Deciduous Shrubs I 
28 APP Apache Plume Fallugia paradoxa 5 gal • 
8 BBY Buffalo Berry (Silver) Shepherdla argentea 5 gal 

36 BMS Blue Mist Spiraea Caryopterls lncana 5 gal 
3 CFR Cliffrose Cowania mexicana 1 gal 

16 DYC Datil Yucca Yucca baccata 5 gal 
6 FNM Foresteria Foresteria neo-mexicana 5 gal 
9 FWS Four Wing Saltbrush Atriplex canescens 5 gal 

11 GBS Great Basin Sage Artemesia 5 gal 
14 GFP Goldfinger Potentilla Potentilla fruticosa "Goldfinger" 5 gal 
13 LED Lead plant Amorpha Canescens 1 gal 
13 MMH Mountain Mahogany Cercocarpus montanus 5 gal• 
11 MNZ Manzanita Arctostaphylos X nevadanensis 1 gal " • 5 MOR Mockorange Philadelphus microphyllus 1 gal 
14 NSS Native Smooth Sumac Rhus glabra "cismontana" 5 gal 
14 RBB Rabbitbrush Chrysothamnus nauseosus 5 gal 
29 RLR Red-leaf Rose Rosa rubrifolia 5 gal 
13 SQB Squawbush Rhus trilobata 5 gal 
10 WNF Winter-fat Eurotia lanata 1 gal 

!Evergreen Shrubs I 
5 MMT Mormon Tea Ephedra virdis 1 gal 

IPerennials/Groundcovers I 
54 BE5 Black-eyed Susan Rudbekia fulgida "Goldstrum" 1 gal 

104 BFC Blue Fescue Festuca ovinia glauca 1 gal 
45 BRG Burgundy Gaillardia Gaillardia "Burgundy" 1 gal 
18 COR Coreopsis Coreopsis grandiflora 1 gal 
25 DBF Dwarf Blanket Flower Gaillardia "Goblin" 1 gal 
40 DEP Desert Evening Primrose Oenothera Caespitosa 1 gal 

104 DFG Dwarf Fountain Grass Pennisetum alopecuroides "Hamein" 1 gal 
129 DFO Desert Four O'clock Mirabilis multiflora 1 gal 

JUB Junpiter's Beard Centranthus reber 
5 MGR Maiden Grass Miscanthus sinensis "Gracillimus" 1 gal 

24 UF 0 Nsw Eli§luiid Aste1 ASl&i liS cae &iiQIIII 1 gal • 
36 RUS Russian Sage Perovskia atripliclfolla 1 gal 
59 SIS Snow in summer Cerastium tomentosum 1 gal 
34 SMD Silvermound Artemesia schmidtiana 1 gal 
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1Lambert anb g~rSociate~ 
CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING 

City of Grand Junction 
250 North 5th Street 
Grand Junction, Colorado 8501 

June 3, 1991 

PN: M91056GE 

Subject: Geotechnical Engineering Study for the 
Proposed Fire Station near 
28 1/4 Road and Patterson Road 
Grand Junction, Colorado 

Gentlemen: 

Lambert and Associates is pleased to present our 
geotechnical engineering study for the subject project. The 
field study was completed on May 14, 1991. The laboratory study 
was completed on May 30, 1991. The geotechnical engineering 
suggestions and recommendations were discussed with Ms. Cheryl 
Bishop on May 31, 1991. The analysis was performed and the 
report prepared from May 30, 1991 through June 3, 1991. Our 
geotechnical engineering report is attached. 

Section 2.0 provides a technical guide for design team 
members for rapid information retrieval from our report. We are 
available to review the geotechnical engineering aspects of your 
plans and specifications for the project including the earthwork 
specifications as discussed in this report . 

If you have any questions concerning 
aspects of your project please contact us. 
opportunity to perform this study for you. 

Respectfully submitted, 

LAMBERT AND ASSOCIATES 

Norman w. Johnston, P.E . 

NWJ/nr 

PO. BOX3986 
GRAND JUNCTION, CO 81502 

(303) 245-6506 

P.O. BOX0045 
MONTROSE, CO 81402 

(303) 249-2154 

the geotechnical 
Thank you for the 

'165 91 

463 TURNER, 104 A 
DURANGO, CO 81301 

(303) 259-5095 
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1Lambert anb g~rSociate~ 
CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING 

GEOTECHNICAL ENGINEERING STUDY 

PROPOSED FIRE STATION NEAR 28 1/4 ROAD AND PATTERSON ROAD 

P 0. BOX3986 
GRANO JUNCTION, CO 81502 

(303) 245-6506 

GRAND JUNCTION, COLORADO 

Prepared for: 

CITY OF GRAND JUNCTION 

PROJECT NUMBER: M91056GE 
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1.0 INTRODUCTION 

This report presents the results of the geotechnical 

engineering study we conducted for ~he proposed Fire Station near 

28 1/4 Road and Patterson Road, Grand Junction, Colorado. The 

study was conducted at the request of Mr. Jim Shanks, City of 

Grand Junction, Colorado. 

The conclusions, suggestions and recommendations presented 

in this report are based on the data gathered during our site and 

laboratory study and on our experience with similar soil 

conditions. Factual data gathered during the field and 

laboratory work are summarized in Appendices A and B. 

1.1 Proposed Construction 

It is our understanding that the proposed structure will be 

a multi-level superstructure supported on reinforced concrete 

foundations. The lower level floor will be a concrete slab-on-

grade and will be used to support fire trucks. The proposed 

construction will include a paved driveway. 

1.2 Scope of Services 

Our services included geotechnical engineering field and 

laboratory studies, and analysis and report preparation for the 

proposed site. The scope of our services is outlined below. 

The field study consisted of describing and sampling the 
soils encountered in six (6) auger advanced test borings 
at the proposed building location. 
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- The soils encountered in 
and samples retrieved 
study • 

the test borings were described 
for the subsequent laboratory 

- The laboratory study included tests of select soil samples 
obtained during the field study to help assess .the 
strength and swell/consolidation potential of the soils 
tested. A soil sample was tested for sulfate chemicals 
which may be potentially corrosive to concrete. 

- This report presents our geotechnical engineering 
suggestions and recommendations for planning and design of 
site development including: 

. Viable foundation types for the conditions encountered, 

. Allowable bearing pressures for the foundation types, 

. Geotechnical considerations and recommendations for 
concrete slab-on-grade floors, 

. Flexible pavement thickness recommendations, and 

. Rigid pavement thickness recommendations . 

- Our recommendations and suggestions are based on the 
subsoil and ground water conditions encountered during our 
site and laboratory studies. 

2.0 TECHNICAL GUIDE FOR DESIGN TEAM 

This report contains geotechnical engineering suggestions 

and recommendations with background and support information. 

Design specific values may be difficult to locate quickly within 

the sections that present each design criteria. Therefore, some 

of the design values are discussed briefly in this section. The 

values presented here are a brief synopsis of the design values 

presented in the appropriate sections of this report and 

therefore do not present all of the pertinent information for 

that section • 

The design soil bearing capacity for spread footings will 

depend on the minimum depth of embedment of the bottom of the 
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footing below the lowest adjacent grade and is 6000 pounds per 

square foot, with a minimum dead load of 2000 pounds per square 

foot a minimum depth of embedment of one (1) foot into the 

undisturbed formational material. The soil bearing capacity may 

be increased by about 20 percent for transient loads such as wind 

and seismic loads. Foundation design considerations are 

presented in section 5.0. 

Drilled pier foundations may be used. They should be 

drilled a minimum of ten (10) feet into the hard unweathered 

formational material and designed for end bearing only using an 

end bearing capacity of 20,000 pounds per square foot and a 

minimum dead load of 5000 pounds per square foot. Drilled pier 

foundations are discussed in section 6.3. 

Concrete slab-on-grade floors should be separated from all 

bearing members and placed on a blanket of compacted structural 

fill which is at least two (2) feet thick. We suggest the floor 

slab be reinforced with a 6 x 6 - W2.9 x W2.9 (6 x 6 6 X 6) 

welded wire mesh as a minimum reinforcement. Concrete floor 

slabs should be jointed with jointed areas about 200 square feet 

and approximately square. Concrete floor slabs are discussed in 

section 7.0. 

We recommend that we be contacted to observe foundation 

excavations during construction. 
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3.0 SITE CHARACTERISTICS 

Site characteristics include observed existing and pre-

existing site conditions that may influence the geotechnical 

engineering aspects of the proposed site development. 

3.1 Site Location 

The proposed building site is located in the southeast 

quadrant of the intersection of Patterson Road and 28 1/4 Road, 

Grand Junction, Colorado. a project vicinity map is shown on 

Figure 1. 

3.2 Site Conditions 

The proposed building site slopes down to the north with 

about one (1) foot of topographic relief across the building 

site. A steep slope is located south of the building site with 

inclinations near vertical. The slope appears to be a man-made 

cut slope. A large city water reservoir tank is located west of 

the proposed building site. The site was vacant of vegetation at 

the time of our field study. 

3.3 Subsurface Conditions 

The subsurface exploration consisted of observing, 

describing and sampling the soils encountered in six (6) test 

borings. The approximate locations of the test borings are shown 

on Figure 2. The logs describing the soils encountered in the 

test borings are presented in appendix A. 
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The soils encountered in the test borings consisted 

generally of one (1) to three (3) feet of silty clay which 

appeared to be weathered shale. 

Formational material was encountered in the test borings at 
~ 

a depth of one (1) to three (3) feet. The formational material 

is a silty clay shale of the Mancos formation. The Mancos 

formational shales typically have a moderate to high swell 

potential when only slightly weathered. 

No free subsurface water was encountered in the test borings 

at the time of our field study. Due to the shallow nature of the 

formational material we do not anticipate that ground water will 

be encountered in the test borings. 

4.0 ON-SITE DEVELOPMENT CONSIDERATIONS 

Excavations should be well braced or sloped to prevent wall 

collapse. Federal, state and local safety codes should be 

observed. 

The formational material encountered in the test borings was 

very hard. We anticipate that it may be possible to excavate 

this material, however additional effort may be necessary. We do 

not recommend blasting to aid in excavation of the material. 

Blasting may fracture the formational material which will reduce 

the integrity of the support characteristics of the formational 

material. 
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It has been our experience that sites in developed areas may 

contain existing subterranean structures or poor quality man-

placed fill. If subterranean structures or poor quality man-

placed fill are suspected or encountered, they should be removed 

and replaced with compacted structural fill as discussed under 

COMPACTED STRUCTURAL FILL below. 

5.0 FOUNDATION DISCUSSION 

Two criteria for any foundation which must be satisfied for 

satisfactory foundation performance are: 

1) contact stresses must be low enough to preclude shear 
failure of the foundation soils which would result in 
lateral movement of the soils from beneath the 
foundation, and 

2) settlement or heave of the foundation must be within 
amounts tolerable to the superstructure. 

The soils encountered in the test borings have varying 

engineering characteristics that may influence the design and 

construction considerations of the foundations. The 

characteristics include swell potential, settlement potential, 

bearing capacity and the bearing conditions of the soils 

supporting the foundations. These are discussed below. 

5.1 Swell Potential 

Some of the materials encountered in the test borings at the 

anticipated foundation depth may have swell potential. Swell 

potential is the tendency of the soil to increase in volume when 

it becomes wetted. The volume change occurs as moisture is 
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absorbed into the soil and water molecules become attached to or 

adsorbed by the individual clay platlets. Associated with the 

process of volume change is swell pressure. The swell pressure 

is the force the soil applies on its surroundings when moisture 

is absorbed into the soil. Foundation design considerations 

concerning swelling soils include structure tolerance to movement 

and dead load pressures to help restrict uplift. The structure's 

tolerance to movement should be addressed by the structural 

engineer and is dependent upon many facets of the design 

including the overall structural concept and the building 

material. The uplift forces or pressure due to wetted clay soils 

can be addressed by designing the foundations with a minimum dead 

load. Suggestions and recommendations for design dead load are 

presented below. 

5.2 Settlement Potential 

Settlement potential of a soil is the tendency for a soil to 

experience volume change when subjected to a load. Settlement is 

characterized by downward movement of all or a portion of the 

supported structure as the soil particles move closer together 

resulting in decreased soil volume. Settlement potential is a 

function of foundation loads, depth of footing embedment, the 

width of the footing and the settlement potential or 

compressibility of the influenced soil. Foundation design 

considerations concerning settlement potential include the amount 

of movement tolerable to the structure and the design and 
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construction concepts to help reduce the potential movement. The 

anticipated post construction settlement potential is based on 

site specific soil conditions and is presented below. 

5.3 Soil Support Characteristics 

The soil bearing capacity is a function of the engineering 

properties of the soils supporting the foundations, the 

foundation width, the depth of embedment of the bottom of the 

foundation below the lowest adjacent grade, the influence of the 

ground water and the amount of settlement tolerable to the 

structure. Soil bearing capacity and associated minimum depth of 

embedment are presented below. 

The foundation for the structure should be placed on 

relatively uniform bearing conditions. Varying support 

characteristics of the soils supporting the foundation may result 

in nonuniform or differential performance of the foundation. 

Formational material was encountered in the test borings at 

shallow and varying depths. We anticipate that the surface of 

the formational material may undulate throughout the building 

site. If this is the case it may result in a portion of the 

foundation for the structure being placed on the formational 

material and a portion of the foundation being placed on the 

overlying soils. Varying support material will result in 

nonuniform bearing conditions. The influence of nonuniform 

bearing conditions may be reduced by placing the footings 

entirely on the formational material. 
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6.0 FOUNDATION RECOMMENDATIONS 

We have analyzed spread footings and drilled piers as 

potential foundation systems for the proposed structure. These 

are discussed below. We have provided design pararneteri for 

several foundation types. Of these, because of the expansion 

potential of the site soils, we feel that the drilled piers will 

provide the foundation with the least likelihood of significant 

post construction movement. All of the design parameters are 

based on extraordinary craftsmanship, care during construction 

and post construction cognizance of the potential swelling soil 

hazard, with appropriate horne owner maintenance. 

6.1 Spread Footings 

The structure may be founded on spread footings which are 

placed entirely on the natural undisturbed formational material. 

The soil bearing capacity will depend on the minimum depth of 

embedment of the bottom of the footing below the lowest adjacent 

grade. The embedment concept is shown on Figure 3. The footings 

may be designed using a soil bearing capacity of 6000 pounds per 

square foot with a minimum dead load of 2000 pounds per square 

foot and a minimum depth of embedment of at least one (1) foot 

when placed entirely on the natural undisturbed formational 

material. 

If the foundations are designed and constructed as discussed 

above we anticipate that the post construction total settlement 

may be in the range of one half (1/2) inch. 
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We recommend that we be contacted to observe the foundation 

excavations during construction to verify the soil support 

conditions and our recommendations. We will then revise our 

recommendations based on our observations if necessary. 

6.2 General Spread Footing Considerations 

In our analysis it was necessary to assume that the material 

encountered in the test borings extended throughout the building 

site and to a depth below the maximum depth of the influence of 

the footings. We should be contacted to observe the soils 

exposed in the foundation excavations prior to placement of 

foundations to verify the assumptions made during our analysis. 

We anticipate that the surface of the formational material 

may undulate which may result in a portion of the footings 

supported on the overlying soils. If this happens the 

foundations will perform differently between the areas supported 

on formational material and the areas supported on the non-

formational material. For this reason we suggest that if 

formational material is encountered only in portions of the 

foundation excavations at footing depth the foundation in all 

areas should be extended to support all footings on the 

formational material. 

The bottom of any footings exposed to freezing temperatures 

should be placed below the maximum depth of frost penetration for 

the area. Refer to the local building code for details. 
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The bottom of the foundation excavations should be observed 

to assure that the footings are supported on undisturbed 

formational material. The bottom of the footing excavations 

should be thoroughly cleaned to remove all disturbed formational 

material. 

All footings should be proportioned as much as practicable 

to reduce the post construction differential settlement. 

Footings for large localized loads should be designed for bearing 

pressures and footing dimensions in the range of adjacent 

footings to reduce the potential for differential settlement. We 

are available to discuss this with you. 

Foundation walls may be reinforced, for geotechnical 

purposes. We suggest at least two (2) number 5 bars, continuous 

at the top and the bottom (4 bars total), at maximum vertical 

spacing. This will help provide the walls with additional beam 

strength and help reduce the effects of slight differential 

settlement. The walls may need additional reinforcing steel for 

structural purposes. The structural engineer should be consulted 

for foundation design. The structural engineering reinforcing 

design tailored for this project will be more appropriate than 

the suggestions presented above. 

6.3 Drilled Piers 

Drilled piers or caissons that are drilled into the 

unweathered formational material may be used to support the 

proposed structure. The piers should be drilled into the 
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formational material a distance equal to at least two (2} pier 

diameters, or ten 10} feet, whichever is deeper. The piers 

should be designed as end bearing piers using a formational 

material bearing capacity of 20,000 pounds per square foot and a 

side friction of 2,000 pounds per square foot for the portion of 

the pier in the unweathered formational material. We suggest 

that piers be designed using end bearing capacity only. The side 

shear may be used for the design to resist uplift forces. When 

using skin friction for resisting uplift we suggest that you 

discount the upper portion of the pier embedment in the 

formational material to a depth of at least one and one half (1 

1/2) pier diameters into the formational material. The bottom of 

the pier holes should be cleaned to insure that all loose and 

disturbed materials are removed prior to placing pier concrete. 

Because of the rebounding potential in the formational materials 

when unloaded by excavation and the possibility of desiccation of 

the newly exposed material we suggest that concrete be placed in 

the pier holes immediately after excavation and cleaning. If the 

piers are designed and constructed as discussed above we 

anticipate that the post construction settlement potential of 

each pier may be less than about one quarter (1/4) inch. 

The portion of the pier above the formational surface and in 

the weathered formational material should be cased with a sono 

tube or similar casing to help prevent flaring on the top of the 

pier holes and help provide a positive separation of the pier 
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concrete and the adjacent soils. Construction of the piers 

should include extreme care to prevent flaring of the top of the 

piers. This is to help reduce the potential of swelling soils to 

impose uplift forces which will put the pier in tension. ·The 

drilled piers should be vertically reinforced to provide tensile 

strength in the piers should swelling on-site soils apply tensile 

forces on the piers. The structural engineer should be consulted 

to provide structural design recommendations. 

The grade beams between piers should be provided with void 

spaces between the soil and the grade beam. The grade beam should 

not come in contact with the soils. This is to help reduce the 

potential for heave of the foundations should the soils swell. 

We anticipate that ground water will not be encountered in 

the pier holes . However, if ground water is encountered, the 

pier holes should be dewatered prior to placing pier concrete and 

no pier concrete should be placed when more than six (6) inches 

of water exists in the bottom of the pier holes. The piers 

should be filled with a tremie placed concrete immediately after 

the drilling and cleaning operation is complete. It may be 

necessary to case the pier holes with temporary casing to prevent 

caving during pier construction . 

Very difficult drilling conditions were encountered in the 

formational material during our field study. We anticipate that 

the formational material may be very difficult to drill with pier 

drilling equipment readily available in western Colorado. It may 
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be necessary to obtain specialty pier drilling equipment to drill 

piers into the formational material encountered in our test 

borings. 

The structural engineer should be consulted to proyide 

structural design recommendations for the drilled piers and grade 

beam foundation system. 

7.0 INTERIOR FLOOR SLAB DISCUSSION 

It is our understanding that, as currently planned, the 

floor may be a concrete slab-on-grade floor. The natural soils 

that will support interior floor slabs are stable at their 

natural moisture content. However, the owner should realize that 

when wetted, the site soils may experience volume changes. 

Engineering design dealing with swelling soils is an art 

which is still in its infancy. The owner is cautioned that the 

soils on this site may have swelling potential and concrete slab-

on-grade floors and other lightly loaded members may experience 

movement when the supporting soils become wetted. We suggest you 

consider floors suspended from the foundation systems as 

structural floors or a similar design that will not be influenced 

by subgrade volume changes. If the owner is willing to accept 

the risk of possible damage from swelling soils supporting 

concrete slab-on-grade floors, the following recommendations to 

help reduce the damage from swelling soils should be followed. 

These recommendations are based on generally accepted design and 
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construction procedures for construction on soils that tend to 

experience volume changes when wetted and are intended to help 

reduce the damage caused by swelling soils. Lambert and 

Associates does not intend that the owner, or the owner's 

consultants should interpret these recommendations as a solution 

to the problems of swelling soils, but as measures to reduce the 

influence of swelling soils. 

Concrete flatwork, such as concrete slab-on-grade floors, 

should be underlain by compacted structural fill. The layer of 

compacted fill should be at least two (2) feet thick and 

constructed as discussed under COMPACTED STRUCTURAL FILL below. 

The natural soils exposed in the areas supporting concrete 

slab-on-grade floors should be kept very moist during 

construction prior to placement of concrete slab-on-grade floors. 

This is to help increase the moisture regime of the potentially 

expansive soils supporting floor slabs and help reduce the 

expansion potential of the soils. We are available to discuss 

this concept with you. 

Concrete slab-on-grade floors should be provided with a 

positive separation, such as a slip joint, from all bearing 

members and utility lines to allow their independent movements 

and to help reduce possible damage that could be caused by 

movement of soils supporting interior slabs. The floor slab 

should be constructed as a floating slab. All water and sewer 

pipe lines should be isolated from the slab. Any appliances, 
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such as a water heater or furnace, placed on the floating floor 

slab should be constructed with flexible joints to accommodate 

future movement of the floor slab with respect to the structure. 

we suggest partitions constructed on the concrete slab-on-grade 

floors be provided with a void space above or below the 

partitions to relieve stresses induced by elevation changes in 

the floor slab. 

The concrete slabs should be scored or jointed to help 

define the locations of any cracking. The areas defined by 

scoring and jointing should be about square and enclose about 200 

square feet. Also, joints should be scored in the floors a 

distance of about three (3) feet from, and parallel to, the 

walls. 

If moisture rise through the concrete slab-on-grade floors 

will adversely influence the performance of the floor or floor 

coverings a moisture barrier may be installed beneath the floor 

slab to help discourage capillary and vapor moisture rise through 

the floor slab. The moisture barrier may consist of a heavy 

plastic membrane, six (6) mil or greater, protected on the top 

and bottom by at least two (2) inches of clean sand. The plastic 

membrane should be lapped and taped or glued and protected from 

punctures during construction. 

The Portland Cement Association suggests that welded wire 

reinforcing mesh is not necessary in concrete slab-on-grade 

floors when properly jointed. It is our opinion that welded wire 
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mesh may help improve the integrity of the slab-on-grade floors. 

We suggest that concrete slab-on-grade floors should be 

reinforced, for geotechnical purposes, with at least 6 x 6 - W2.9 

x W2.9 (6 x 6 - 6 x 6) welded wire mesh positioned midway in the 

slab. The structural engineer should be contacted for ·struct~ral 

design of floor slabs. 

8.0 COMPACTED STRUCTURAL FILL 

Compacted structural fill is typically a material which is 

constructed for direct support of structures or structural 

components. 

There are several material characteristics which should be 

examined before choosing a material for potential use as 

compacted structural fill. These characteristics include: the 

size of the larger particles, the engineering characteristics of 

the fine grained portion of material matrix, the moisture content 

that the material will need to be for compaction with respect to 

the existing initial moisture content, the organic content of the 

material, and the items that influence the cost to use the 

material. 

Compacted fill should be a non-expansive material with the 

maximum aggregate size less than about two (2) to three (3) 

inches and less than about twenty five (25) percent coarser than 

three quarter (3/4) inch size. 
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The reason for the maximum size is that larger sizes may 

have too great an influence on the compaction characteristics of 

the material and may also impose point loads on the footings or 

floor slabs that are in contact with the material. Frequently 

pit-run material or crushed aggregate material is used' for 

structural fill material. Pit-run material may be satisfactory, 

however crushed aggregate material with angular grains is 

preferable. Angular particles tend to interlock with each other 

better than rounded particles. 

The fine grained portion of the fill material will have a 

significant influence on the performance of the fill. Material 

which has a fine grained matrix composed of silt and/or clay 

which exhibits expansive characteristics should be avoided for 

use as structural fill. The moisture content of the material 

should be monitored during construction and maintained near 

optimum moisture content for compaction of the material. 

Soil with an appreciable organic content may not perform 

adequately for use as structural fill material due to the 

compressibility of the material and ultimately due to the decay 

of the organic portion of the material. 

The natural on-site soils are not suitable for use as 

compacted structural fill material supporting building or 

structure members because of their clay content and swell 

potential. The natural on-site soils may be used as compacted 

fill in areas that will not influence the structure such as to 
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establish general site grade. We are available to discuss this 

with you. 

All areas to receive compacted structural fill should be 

properly prepared prior to fill placement. The preparation 

should include removal of all organic or deleterious mat~rial and 

the areas to receive fill should be proof rolled after the 

organic deleterious material has been removed. Any areas of 

soft, yielding, or low density soil, evidenced during the proof 

rolling operation should be removed. Fill should be moisture 

conditioned, placed in thin lifts not exceeding six (6) inches in 

compacted thickness and compacted to at least 90 percent of 

maximum dry density as defined by ASTM Dl557, modified Proctor. 

We recommend that the geotechnical engineer or his 

representative be present during the proof rolling and fill 

placement operations to observe and test the material. 

9.0 LATERAL EARTH PRESSURES 

It is our understanding that as currently planned the 

proposed construction will not include basement or other 

retaining walls. If in the future, the plans are changed we 

should be contacted to provide geotechnical engineering 

considerations and recommendations for lateral earth pressures. 

10.0 FLEXIBLE PAVEMENT SECTION THICKNESS DESIGN RECOMMENDATIONS 

It is our understanding that an asphalt paved driveway will 

be construction for the site. 
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Pavement sections tabulated below are based on estimated 

traffic volumes and the subgrade resistance value (R-Value) 

obtained from test results of samples retrieved from the site. 

The R-Value was calculated from a California Bearing Ratio (CBR) 
l 

of 2 1/2 using "Thickness Design-Asphalt Pavements for Highways 

and Streets", by the Asphalt Institute, Manual Series Number 1, 

(MS-1) dated September, 1981. The R-Value used in our analysis 

was s. The suggested pavement thicknesses based on a calculated 

theoretical design life of 20 years are presented below. 

ASPHALTIC 
CONCRETE 
(INCHES) 

3 

3 

4 

4 

7 1/2 

CRUSHED ROAD BASE 
AGGREGATE 

MINIMUM R=78 
(INCHES) 

6 

15 

6 

12 

0 

AGGREGATE SUBBASE 
COURSE 

MINIMUM R=50 
(INCHES) 

12 

7 1/2 

0 

0 

RECONDITIONED 
SUBGRADE 
(INCHES) 

12 

12 

12 

12 

12 

We suggest that the construction of the pavement section be 

done after the completion of other construction activities on the 

site. The reason for this is that the above sections are not 

designed to accommodate high frequency heavy vehicle loads which 

are often associated with construction operations. 

Prior to the construction of the pavement section the areas 

for payment should be stripped of vegetation, if any, any 

existing poor quality fill, debris or any deleterious materials. 
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The natural subgrade soils exposed by stripping operations, 

should be scarified to a depth of at least six (6} inches and 

replaced with compacted fill to subgrade elevation or scarified 

to one ( 1) foot below subgrade elevation and recompac·ted, 

whichever will provide at least one (1) foot of reconditioned 

subgrade soil. The subgrade soil should be moisture conditioned 

prior to compaction and should be compacted to at least ninety 

(90) percent of maximum dry density as defined by ASTM 01557, 

modified Proctor density. 

The aggregate base course material and aggregate subbase 

course material should conform to Colorado State Highway 

Specifications for Class 6 and Class 2 materials, respectively. 

We recommend material testing of these products prior to their 

use to determine conformance with the specifications. The base 

course and subbase course materials should be moisture 

conditioned prior to compaction. Individual lift thickness 

during compaction should not exceed six (6) inches. The base 

course and subbase course materials should be compacted to at 

least ninety (90) percent of maximum dry density as defined by 

ASTM 01557, modified moisture-density relationship test. 

Asphalt pavement materials should be mixed form an approved 

mix design stating the Marshall properties, optimum asphalt 

content, job mix formula, recommended mixing and placing 

temperatures, and the date of the mix design. We recommend 

verification of the mix design prior to paving. The asphalt 
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materials should be placed in lifts not exceeding three (3) 

inches and compacted to a maximum of ninety-five (95) percent of 

the Marshall density. Rolling patterns for compaction should be 

established during pavement construction to help determine proper 

compaction technique. 

11.0 RIGID PAVEMENT THICKNESS DESIGN RECOMMENDATIONS 

Our pavement thickness recommendations for rigid Portland 

cement concrete pavement are based on an assumed traffic volume, 

a twenty (20) year design life and a modulus of subgrade reaction 

obtained from the California Bearing Ratio test performed on the 

subgrade soil sample obtained during our field study. A modulus 

of subgrade reaction of 90 psi/inch was used in our analysis. 

The rigid pavement may be designed using a concrete thickness of 

at least five and one half (5 1/2) inches. The concrete should 

be supported on prepared subgrade which is at least one (1) foot 

thick. The prepared subgrade should consist of either compacted 

structural fill to establish subgrade elevation or of natural 

soils which are scarified to a depth of one (1) foot moisture 

conditioned to near optimum moisture content and recompacted to 

at least 90 percent of the maximum dry density as defined by ASTM 

Dl557, modified moisture density relationship test. If during 

subgrade preparation an loose or yielding areas or any areas of 

poorly constructed man-placed fill are encountered they should be 

removed and replaced with compacted structural fill. Suggestions 
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for constructing compacted structural fill are presented above. 

The Portland cement concrete should be mixed from an 

approved concrete mix design stating the proportions and mixtures 

of the mix. We recommend verification of the mix design prio"r to 
l 

paving. The coarse and fine aggregate used in the concrete mix 

should be tested for their suitability for use as concrete 

aggregate. 

The concrete pavement should be appropriately jointed and 

structurally reinforced to help control the location of cracking. 

The structural engineer should be contacted to provide structural 

design recommendations or structural reinforcement and joint 

design of the concrete pavement. 

12.0 BACKFILL 

Backfill areas and utility trench backfill should be 

constructed such that the backfill will not settle after 

completion of construction, and that the backfill is relatively 

impervious for the upper few feet. The backfill material should 

be free of trash and other deleterious material. It should be 

moisture conditioned and compacted to at least 90 percent 

relative compaction using a modified Proctor density (ASTM 

01557). Only enough water should be added to the backfill 

material to allow proper compaction. Do not pond, puddle, float 

or jet backfill soils. 
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Backfill placement techniques should not jeopardize the 

integrity of existing structural members. We recommend recently 
---

constructed concrete structural members be appropriately cured 

prior to adjacent backfilling. 

13.0 SURFACE DRAINAGE 

The foundation soils should be prevented from becoming 

wetted after construction. This can be aided by providing 

positive and rapid drainage of surface water away from the 

building. 

The final grade of the ground surface adjacent to the 

building should have a definite slope away from the foundation 

walls on all sides. We suggest a minimum fall of about one (1) 

foot in the first ten (10) feet away from the foundation. 

Downspouts and faucets should discharge onto splash blocks that 

extend beyond the limits of the backfill areas. Splash blocks 

should be sloped away from the foundation walls. Snow storage 

areas should not be located next to the structure. Proper 

surface drainage should be maintained from the onset of 

construction through the proposed project life. 

14.0 LANDSCAPE IRRIGATION 

An irrigation system should not be installed next to 

foundation walls, concrete flatwork or asphalt paved areas. If 

an irrigation system is installed, the system should be placed so 

that the irrigation water does not fall or flow near foundation 
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walls, flatwork or pavements. The amount of irrigation water 

should be controlled. ---
We recommend that wherever possible xeriscaping concepts be 

used. Generally the xeriscape includes planning and design 

concepts which will reduce irrigation water. The reason we 
'~---

suggest xeriscape concepts for landscaping is because the reduced 

landscape water will decrease the potential for water to 

influence the long term performance of the structure foundations 

and flatwork. Many publications are available which discuss 

xeriscape. Colorado State University Cooperative Extension has 

several useful publications and most landscape architects are 

familiar with the subject. 

15.0 SOIL CORROSIVITY TO CONCRETE 

Chemical tests were performed on a sample of soil obtained 

during the field study. The soil sample was tested for pH, water 

soluble sulfates, and total dissolved salts. The results are 

presented in Appendix B. The test results indicate a water 

soluble sulfate content of 0.63 to 0.96 percent. Based on the 

American Concrete Institute (ACI) information a water soluble 

sulfate content of 0.63 to 0.96 percent indicates severe exposure 

to sulfate attack on concrete. We suggest sulfate resistant 

cement be used in concrete which will be in contact with the on-

site soils. American Concrete Institute recommendations for 

sulfate resistant cement based on the water soluble sulfate 
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content should be used. The American Concrete Institute 

recommends a maximum water/cement ratio of 0.45 for concrete 

where severe exposure to sulfate attack will occur. 

16.0 CONCRETE QUALITY 

It is our understanding current plans include reinforced 

structural concrete for building foundations and walls, and may 

include concrete slabs-on-grade and pavement. To insure concrete 

members perform as intended the structural engineer should be 

consulted and should address factors such as design loadings, 

anticipated movement and deformations. 

The quality of concrete is influenced by proportioning of 

the concrete mix, placement, consolidation and curing. Desirable 

qualities of concrete include compressive strengths, water 

tightness and resistance to weathering. Engineering observations 

and testing of concrete during construction is essential as an 

aid to safeguard the quality of the completed concrete. Testing 

of the concrete is normally performed to determine compressive 

strength, entrained air content, slump and temperature. We 

recommend that your budget include provisions for testing of 

concrete during construction and that the testing consultant be 

retained by the owner or the owner's engineer or architect, not 

the contractor, to maintain third party credibility. 

26 

CONSULTING GEOTECHNICAL ENGINEERS AND 
MATERIAL TESTING 



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

M91056GE 

17.0 POST DESIGN CONSIDERATIONS 

This subsoil and foundation study is based on limited 
--· 

sampling, therefore it is necessary to assume that the subsurface 

conditions do not vary greatly from those encountered in the test 

borings. Our experience has shown that significant y~riations 

are likely to exist and can become apparent only during 

additional on-site excavation. For this reason, and because of 

our familiarity with the project, Lambert and Associates should 

be retained to observe foundation excavations prior to foundation 

construction, to observe the geotechnical aspects of the 

construction, and to be available in the event any unusual or 

unexpected conditions are encountered. The cost of the 

geotechnical engineering observations and material testing during 

construction or additional engineering consultation is not 

included in the fee for this report. We recommend that your 

construction budget include site visits early during construction 

for the project geotechnical engineer to observe foundation 

excavations and for additional site visits to test compacted 

soil. We recommend that the observation and material testing 

services during construction be retained by the owner or the 

owner's engineer or architect, not the contractor, to maintain 

third party credibility. We are experienced and available to 

provide material testing services. We have included a copy of a 

report prepared by Van Gilder Insurance which discusses testing 

services during construction. It is our opinion that the owner, 
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architect and engineer be familiar with the information. If you 

have any questions regarding this concept please contact us. 

It is difficult to predict if unexpected subsurface 

conditions will be encountered during construction. Since such 

conditions may be found we suggest that the owner--- and the 

contractor make provisions in their budget and construction 

schedule to accommodate unexpected subsurface conditions. 

This report does not provide earthwork specifications. We 

can provide guidelines for your use in preparing project specific 

earthwork specifications. Please contact us if you need these 

for your project. 

18.0 LIMITATIONS 

It is the owner's and the owner's representatives 

responsibility to read this report and become familiar with the 

recommendations and suggestions presented. We should be 

contacted if any questions arise concerning the geotechnical 

engineering aspects of this project as a result of the 

information presented in this report. 

The recommendations outlined above are based on our 

understanding of the currently proposed construction. We are 

available to discuss the details of our recommendations with you, 

and revise them where necessary. This geotechnical engineering 

report is based on the proposed site development and scope of 

services as provided to us by Mr. Jim Shanks, on the type of 
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construction planned, existing site conditions at the time of the 

field study, and on our findings. Should the planned, proposed 

use of the site be altered, Lambert and Associates must be 

contacted, since any such changes may make our suggestions and 

recommendations given inappropriate. This report should be used 

ONLY for the planned development for which this report was 

tailored and prepared, and ONLY to meet information needs of the 

owner and the owner's representatives. In the event that any 

changes in the future design or location of the building are 

planned, the conclusions and recommendations contained in this 

report shall not be considered valid unless the changes are 

reviewed and conclusions of this report are modified or verified 

in writing. It is recommended that the geotechnical engineer be 

provided the opportunity for a general review of the final 

project design and specifications in order that the earthwork and 

foundation recommendations may be properly interpreted and 

implemented in the design and specifications. 

This report presents both suggestions and recommendations. 

The suggestions are presented so that the owner and the owner's 

representatives may compare the cost to the potential risk or 

benefit for the suggested procedures. 

We represent that our services were performed within the 

limits prescribed by you and with the usual thoroughness and 

competence of the current accepted practice of the geotechnical 

engineering profession in the 
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representation either expressed or implied is included or 

intended in this report or our contract. We are available to 

discuss our findings with you. If you have any questions please 

contact us. The supporting data for this report is included in 

the accompanying figures and appendices. 

This report is a product of Lambert and Associates. 

Excerpts from this report used in other documents may not convey 

the intent or proper concepts when taken out of context or they 

may be misinterpreted or used incorrectly. Reproduction, in part 

or whole, of this document without prior written consent of 

Lambert and Associates is prohibited. 

This report and information presented can be used only for 

this site, for this proposed development and only for the client 

for which our work was performed. Any other circumstances are 

not appropriate applications of this information. Other 

development plans will require project specific review by us of 

the project. 

We have enclosed a copy of a brief discussion about 

geotechnical reports published by Association of Soil and 

Foundation Engineers for your reference. 

Please call when further consultation or observations and 

tests are required. 
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If you have any questions concerning this report or if we 

may be of further assistance, please contact us. 

Respectfully submitted; 

LAMBERT AND ASSOCIATES 

Norman w. Johnston, P. E. 
Manager Geotechnical Engineer 

NWJ/nr 

31 

• L rt, P. E. 
Geotechnical Engineer 

l.ambrrt anil 9ssociatrs 
CONSULTING GEOTECHNICAL ENGINEERS AND 

MATERIAL TESTING 



-
-
-
-
-
-
-
-
-
-
-
-

~ryan (;ilder NEWSLETTER 
~ Insurance Corporation 
"'V' Brokers Since 1905 • 700 Broadway, Suite 1035, Denver, CO 80203 • 303/837-8500 

THE PROFESSIONAL LJABIL1TY PERSPECTIVE 
Vol. 8, No. 8 Copyright 1988 August 1988 

WHO IDRF..S THE TESTING LABORATORY? 

It is one of those relatively small details in 
the overall scheme of things. Independent 
testing may be required by local building 
codes, or it may be insisted upon by lenders. 
Additional testing can usually be ordered by 
the design team during construction. What­
ever the source of the requirement, many 
owners perceive it to be an unnecessary 
burden-an additional cost imposed principal­
ly for someone else's benefit. 

What does this have to do with you? You 
may be the only one in a position to in­
fluence the use of testing and inspection 
services so they become more, rather than 
less likely to contribute to a successful out-
come. There seems to be an almost irresist­
ible inclination on the part of some owners 
to cast aside their potential value to the 
project in favor of the administrative and 
financial convenience of placing responsibili-
ty for their delivery into the hands of the 

the idea that millions could be saved by 
eliminating the jobs of Federal workers en­
gaged in construction inspection. The pro­
curement model used to support this stroke 
of genius was the manufacturing segment of 
the economy, where producers of goods pur­
chased by the Government had been required 
for years to conduct their own quality assur­
ance programs. The result was a trendy 
new concept in Federal construction known 
as Contractor Quality Control (CQC). 

It was a dumb idea. Costs were simply 
shifted from the Federal payroll to capital 
improvement budgets. Government contrac­
tors, selected on the basis of the lowest bid, 
were handed resources to assure the quality 
of their own performance. Some did so; 
many did not. All found themselves caught 
up in an impossible conflict between the 
demands of time and cost, on one hand, and 
the dictates of quality, on the other. 

• general contractor. 

-
-
-
-
-
-

Resist this inclination where you can. It is 
not in your client's best interests, and it is 
cer·tainly r.ot in yours. There are important 
is;ues of quality and even more important 
issues of life safety at stake. In the complex 
environment of toda:ls construction arena, 
it makes very little sense for either of you 
to give up your control of quality control. 
Yet it happens altogether too often. 

What's Behind this Misadventure? 

The culprit seems to be the Federal Govern­
ment. In the 1960's, someone came up with 

CQC was opposed by the Associated General 
Contractors of America, by independent 
testing laboratories, by the design profes­
sions, and by those charged with front-line 
responsibility for quality control in the 
Federal Agencies. Eventually, even the 
General Accounting Office came to the con­
clusion that it ought to be abandoned. But, 
once set in motion and fueled by the per­
vasive influence of the Federal Government, 
the idea spread-first to state and local 
governments; finally, to the private sector. 

Why would the private sector embrace such 
an ill-conceived notion? Because so many 
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owners view testing and inspection as an 
undertaking which simply duplicates some­
thing they are entitled to in any event. 
They are confident they will be protected 
by contract documents which cover every 
detail and contingency. They look to local 
building inspectors to assure compliance with 
codes. And they fully expect the design 
team to fulfill its obligation to safeguard 
the quality of the work. 

A Fox in the Henhouse 

If testing is perceived as little more than 
an ·unnecessary, but unavoidable expense, 
why not make the general contractor respon­
sible for controlling the cost? It may pro­
duce a savings, and it certainly eliminates 
an adminstrative headache. If contractual 
obligations dealing with the project schedule 
and budget can be enforced, surely those 
governing quality can be enforced, as well. 
Possibly so, but who is going to do it? 

Some testing consultants will not accept 
CQC work. The reasons they give come 
from firsthand experience. They include: 
1) inadequate to barely adequate scope, 2) 
selection based on the lowest bid; 3) non­
negotiable contract terms inap[:)ropriate to 
the delivery of a professional service; 4) 
1ntimidation of inspectors by field super­
visors; and 5) su[:)pression of low or failing 
test results. This ought to be fair warning 
to any owner. 

Keeping Both Hands on the Wheel 

The largest part of the problem, from your 
point of view, is one of artful persuasion. 
If ~1ou cannot convince your client of the 
value of independent testing and inspection, 
r.o one can. Yet, if you do not, you are 
likely to find yourself responsible for an 
:lssurance of quality you are in no position 
to deliver. How can you keep quality control 
where it belongs and, in the process, prevent 
the owner from compromising his or her 
interests in the project as well as yours? 
Consider these suggestions: 

1. Put the issue on an early agenda. It 
needs your attention. Anticipate the owner's 
inclination to avoid dealing with testing and 
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inspection, and explain its importance to the 
success of the project. Persist, if you can, 
until your client agrees to hire the testing 
laboratory independently and to establish an 
adequate budget to meet the anticipated 
costs. A testing consultant hired by the 
owner cannot be fired by the general con­
tractor for producing less than favorable 
results. 

2. Tailor the testing requirements carefully. 
Scissors and paste can be your very worst 
enemies. Specify what the job requires, 
retain control of selection and hiring, make 
certain the contractor's responsibilities for 
notification for scheduling purposes are 
clear, and require that copies of all reports 
be distributed by the laboratory directly to 
you. 

3. Insist on a preconstruction testing con­
ference. It can be an essential element of 
effective coordination. Include the owner, 
the general contractor, major subcontrac­
tors, the testing consultant, and the design 
team. Review your requirements, the pro­
cedures to be followed, and the responsibili­
ties of each of the parties. Have the testing 
consultant prepare a conference memoran­
dum for distribution to all participants. 

4. .Ytonitor tests and inspections closely. 
Make certain your field representative is 
present during tests and inspections, so that 
deficiencies in procedures or results can be 
reported and acted upon quickly. Scale back 
testing if it becomes clear it is appropiate 
to do so under the circumstances; do not 
hesitate to order additional tests if they are 
required. 

5. Finally, keep your client informed. With­
out your help, he or she is not likely to 
understand what the test results mean, nor 
will your actions in response to them make 
much sense. If additional testing is called 
for, explain why. Remember, it is an unex­
pected and, possibly, unbudgeted additional 
cost for which you will need to pave the 
way. In this sense, independent testing and 
inspection can serve an important, secondary 
purpose. You might view it as a communica­
tions resource. Use it in this way, and it 
just may yield unexpected dividends. 
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IMPORTANT INFORMATION 
ABOUT YOUR 

GEOTECHNICAL ENGINEERING REPORT 

More construction problems are caused by site subsur­
face conditions than any other factor. As troublesome as 
subsurface problems can be. their frequency and extent 
have been lessened considerably in recent years. due in 
large measure to programs and publications of ASFE/ 
The Association of Engineering Firms Practicing in 
the Geosciences. 

The following suggestions and observations are offered 
to help you reduce the geotechnical-related delays. 
cost-overruns and other costly headaches that can 
occur during a construction project. 

A GEOTECHNICAL ENGINEERING 
REPORT IS BASED ON A UNIQUE SET 
OF PROJECT-SPECIFIC FACTORS 
A geotechnical engineering report is based on a subsur­
face exploration plan designed to incorporate a unique 
set of project-specific factors. These typically include: 
the general nature of the structure involved. its size and 
configuration: the location of the structure on the site 
and its orientation: physical concomitants such as 
access roads. parking lots. and underground utilities. 
and the level of additional risk which the client assumed 
by virtue of limitations imposed upon the exploratory 
program. To help avoid costly problems. consult the 
geotechnical engineer to determine how any factors 
which change subsequent to the date of the report may 
affect its recommendations. 

Unless your consulting geotechnical engineer indicates 
otherwise. your geotechnical engineering report should not 
be used: 

• When the nature of the proposed structure is 
changed. for example. if an office building will be 
erected instead of a parking garage. or if a refriger­
ated warehouse will be built instead of an unre­
frigerated one: 

• when the size or configuration of the proposed 
structure is altered: 

• when the location or orientation of the proposed 
structure is modified: 

• when there is a change of ownership. or 
• for application to an adjacent site. 

Geotechnical engineers cannot accept responsibility for problems 
which may develop if they are not cortsulted after factors consid­
ered in their report's development ftave changed. 

MOST GEOTECHNICAL "FINDINGS" 
ARE PROFESSIONAL ESTIMATES 
Site exploration identifies actual subsurface conditions 
only at those points where samples are taken. when 
they are taken. Data derived through sampling and sub­
sequent laboratory testing are extrapolated by geo-

technical engineers who then render an opinion about 
overall subsurface conditions. their likely reaction to 
proposed construction activity. and appropriate founda­
tion design. Even under optimal circumstances actual 
conditions may differ from those inferred to exist. 
because no geotechnical engineer. no matter how 
qualified. and no subsurface exploration program. no 
matter how comprehensive. can reveal what is hidden by 
earth. rock and time. The actual interface between mate­
rials may be far more gradual or abrupt than a report 
indicates. Actual conditions in areas not sampled may 
differ from predictions. Nothing can be done to prevent the 
unanticipated. but steps can be taken to help minimize their 
impact. For this reason. most exverienced owners retain their 
geotechnical consultants througn the construction stage. to iden­
tify variances. conduct additional tests which may be 
needed. and to recommend solutions to problems 
encountered on site. 

SUBSURFACE CONDITIONS 
CAN CHANGE 
Subsurface conditions may be modified by constantly­
changing natural forces. Because a geotechnical engi­
neering report is based on conditions which existed at 
the time of subsurface exploration. construction decisions 
should not be based on a geotechnical enaineerina report whose 
adequacy may have l>wt affected [1y time. Speak with the geo­
technical consult<,nt to learn if additional tests are 
advisable before construction starts. 

Construction operations at or adjacent to the site and 
natural events such as floods. earthquakes or ground­
water fluctuations may also affect subsurface conditions 
and. thus. the continuing adequacy of a geotechnical 
report. The geotechnical engineer should be kept 
apprised of any such events. and should be consulted to 
determine if additional tests are necessary. 

GEOTECHNICAL SERVICES ARE 
PERFORMED FOR SPECIFIC PURPOSES 
AND PERSONS 
Geotechnical engineers· reports are prepared to meet 
the specific needs of specific individuals. A report pre­
pared for a consulting civil engineer may not be ade­
quate for a construction contractor. or even some other 
consulting civil engineer. Unless indicated otherwise. 
this report was prepared expressly for the client involved 
and expressly for purposes indicated by the client. Use 
by any other persons for any purpose. or by the client 
for a different purpose. may result in problems. No indi­
vidual other than the client should apply this report for its 
intended purpose without first conferring with tfte geotechnical 
engineer. No person should apply this report for any purpose 
other than that originally contemplated without first conferring 
with the geotechnical engineer. 
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A GEOTECHNICAL ENGINEERING 
REPORT IS SUBJECT TO 
MISINTERPRETATION 
Costly problems can occur when other design profes­
sionals develop thetr plans based on misinterpretations 
of a geotechnical engineering report. To help avoid 
these problems. the geotechnical engineer should be 
retained to work with other appropriate design profes­
sionals to explain relevant geotechnical findings and to 
review the adequacy of their plans and specifications 
relative to geotechnical issues. 

BORING LOGS SHOULD NOT BE 
SEPARATED FROM THE 
ENGINEERING REPORT 
Final bor;ng logs are developed by geotechnical engi­
neers based upon their interpretation of field logs 
(assembled by site personnel) and laboratory evaluation 
of field samples. Only final boring logs customarily are 
induded in geotechnical engineering reports. These logs 
should not under any circumstances be redraum for indusion in 
ar.chitectural or other design drawings. because drafters 
may commit errors or omissions in the transfer process. 
Although photographic reproduction eliminates this 
problem. it does nothing to minimize the possibility of 
contractors misinterpreting the logs during bid prepara­
tion. When this occurs. delays. disputes and unantici­
pated costs are the all-too-frequent result. 

To minimize the likelihood of boring log misinterpreta­
tion. give contractors ready access to the complete geotechnical 
engineering report prepared or authorized for their use. 
Those who do not provide such access may proceed un-
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8811 Colesville Road/Suite 225 
Silver Spring, Maryland 20910 

301!565-2733 

der the mistaken impression that simply disdaiming re­
sponsibility for the accuracy of subsurface information 
always insulates them from attendant liability. Providing 
the best available information to contractors helps pre­
vent costly construction problems and the adversarial 
attitudes which aggravate them to disproportionate 
scale. 

READ RESPONSIBILITY 
CLAUSES CLOSELY 
Because geotechnical engineering is based extensively 
on judgment and opinion. it is far less exact than other 
design disciplines. This situation has resulted in wholly 
unwarranted daims being lodged against geotechnical 
consultants. To help prevent this problem. geotechnical 
engineers have developed model dauses for use in writ­
ten transmittals. These are not exculpatory dauses 
designed to foist geotechnical engineers' liabilities onto 
someone else. Rather. they are definitive dauses which 
identify where geotechnical engineers· responsibilities 
begin and end. Their use helps all parties involved rec­
ognize their individual responsibilities and take appro­
priate action. Some of these definitive dauses are likely 
to appear in your geotechnical engineering report. and 
you are encouraged to read them dosely. Your geo­
technical engineer will be pleased to give full and frank 
answers to your questions. 

OTHER STEPS YOU CAN TAKE TO 
REDUCE RISK 
Your consulting geotechnical engineer will be pleased to 
discuss other techniques which can be employed to mit­
igate risk. In addition. ASFE has developed a variety of 
materials which may be beneficial. Contact ASFE for a 
complimentary copy of its publications directory. 
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APPENDIX A 

The field study was performed on May 14, 1991. The field 

study consisted of logging and sampling the soils encountered in 

six (6) test borings. The approximate locations of the test 

borings are shown on Figure 2. The log of the soils encountered 

in the test borings are presented on Figures A2 through A7. 

The test borings were logged by Lambert and Associates and 

samples of significant soil types were obtained. The samples 

were obtained from the test borings using a Modified California 

Barrel sampler and bulk disturbed samples were obtained. 

Penetration blow counts were determined using a 140 pound hammer 

free falling 30 inches. The blow counts are presented on the 

logs of the test borings such as 50/2 where 50 blows with the 

hammer were required to drive the sampler 2 inches. 

The engineering field description and major soil 

classification are based on our interpretation of the materials 

encountered and are prepared according to the Unified Soil 

Classification System, ASTM D2488. Since the description and 

classification which appear on the test boring log is intended to 

be that which most accurately describes a given interval of the 

test boring (frequently an interval of several feet) 

discrepancies do occur in the Unified Soil Classification System 

nomenclature between that interval and a particular sample in the 

Al 
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interval. For example, an interval on the test boring log may be 

identified as a silty sand (SM) while one sample taken within the 

interval may have individually been identified as a sandy silt 

{ML). This discrepancy is frequently allowed to remain to 

emphasize the occurrence of local textural variations in the 

interval. 

The stratification lines presented on the logs are intended 

to present our interpretation of the subsurface conditions 

encountered in the test borings. The stratification lines 

represent the approximate boundary between soil types and the 

transition may be gradual. 

A2 
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KEY TO 
LOG OF TEST BORING 

Date Drilled------ F~~Enomesr ________ _ 

Location ----------------------

Bori no Number--------------­

Elevation------------

Diameter------ Total Depth---- Water Table----------------

~ .c: Sample 

~ ! Type N 
Soil Description 

Sand,silty,medium dense,moist,tan, 
( St1) 

~Unified Soil Classification 

1 .. -e--+---1 nd i cates Bulk Bag· Sarno I e 

C ~1 ..... ::--+----lndicates Drive Sam~Je 
5 • ~ 

10 

15 

Indicates Samoler Tyne: 

C - Modified California 
St - Standard Sol it Spoor. 
H - Hand Samn I e'r 

7/12 Indicates seven blows renuired to 
drive the samoler twelve inches 
with a hammer that weighs one 
hundred forty oounds and ls dropoed 
thirty inches. 

BOUNCE: Indicates no further 
penetration occurred with 
additional blows with the 
hammer 

NR: Indicates no samole recovered 

CAVED: Indicates del"lth the test 
boring caved after dri !ling 

~1-E~--+--~Indicates the location of free 
subsurface water when measured 

-

CLAY NOTE: Symbols are often 
used only to heln visually. 

SILT identify the described 
information oresented on 

SAND the log. 

GRAVEt 

CLAYSTONE 

SANDSTONE 

. 

Ia 

Laboratory ~st Rnult$ 

Notes in this column indicate 
tests nerformed and test results 
if not nlotted. 

DD: Indicates dry density in 
oounds oer cubic foot 

t1C : Indicates moisture content 
as nercent of dry unit 
weight 

LL: Indicates Uauid Limit 

PL: Indicates Plastic Limit 

PI: Indicates Plasticity Index 

Proj set NanN 
Fire Station Project Number M91056GF Figure .l;l.8•1 __ _ 

J.ambttt anb astforiatt.S 
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LOG OF TEST BORING -
Dote DriiH 5114191 l'feM .E ..... ., _~Jo_o_d_s __ _ ~-- N .... , ________________ __ - See test boring location sketch 
L.ocofl01t -------------------- Eleyot#ort -----------
Oi<J,..,., 4 inches T.,. o.,tlt 9 feet ...,., Tobie None encountered - . -. 

J 
,., DHcri pti011 LoMnlttw1 ... "-fflg 

j ~,.. N - Clay,silty,medium stiff,sl ightly 
moist,brown (CL) 

- . 
~ 
~ 

:::J 
Formational CX) material ,clay shale, - medium hard,brown to gray,t1ancos 
format ion 

~ . -
~ -

- Bottom of test boring I at 9 feet 
10 ~ 

-
-
- I~ 

-
-

~20 -
-
- ~~ ~ 

Project NOIM __ F_i_r_e_s .;..ta;;.t;..i_o_n ______________ _ l'roJe•t Numb8r M91 056GE Flfln _fl.2 __ -
CONSUL nNG GEOTECHNICAL ENGINEE .. S AND MA TE .. tAL TESnNG -



LOG OF TEST BORING -
Oote DriiM 5/14/91 l'leM .E ..... ., Woods 10ri8f N .... , __ 2 ______________ __ - L.ocotltHt ___ s_e_e __ te_s_t __ b_o_r_i _ng_J_o_c_a_t_i _o_n _s_k_e_t_c_h ______ _ 

Ele~otlo11 ------------
~~-r ___ 4_.i_n~c-he•s~ T.,. o.,,lt 14 feet .,., Tobie _ ...... N.o.;.;n.;;.e_e;;;,;n.;.;c;.;;o;,;;u;.:.n~t~e.:..r.;;,ed;... _____ _ - .. 

I 
,., DHcrl pti01t LONtotory .. ,...,,. 

J ~ ... N - C I ay, s i I ty, s I i ght I y stiff,sl ightly 

·~~ 
mo i s t , brown ( C L) 

- Format i ona I material, clay shale, . medium hard,brown to gray, Mancos 
formation, Chemical deposits 

c~ 21/6 Swell Consolidation Test: 

~ 23/6 , MC: 7.8% DD: 112.0 pcf 
-
-
-

c~ 
50/6 

10 Harder with depth ~ -
-
-

Bottom of test boring 2 at 19 feet 

·~ -
-
-

t2Cl -
-
- 15 

Project NoiM Fire Station l'rol••' Num,_ 
M91056GE 

FlfMt'e 
A3 

-
CONSULTING GEOTECHNICAL ENGINEERS AND MA TE,.IAL TESTING -



LOG OF TEST BORING -
Dote DriiH __ s_l 1_4_1_91 __ 3 lOri., N .... r ________________ __ - t..ocotlolt _..;S...;;e...;;e_..;.t.;.e s;..t;....;b...;;o;.;.r;.;.i .;.;.n""'g _;,;1 o;.;c;.;a;.;;t;.;.i .;.o.;.;.n_s;.;k.;.;e;.;t;.;;c;.;.;h:________ E le~otloll ---------------­

Di<JtNfier __ 4_i_n_c_he_s_ TlllfJI o.,lll 1 4 feet ..,. TobM __ N_o_n_e_e_n_co_u_n_t_e_r_e_d __ _,_ ____ _ - .. 
I 

,., DHcri pti011 LIINnltory .,.., ,_,,. 
c .,,. N - Clay,silty,medium stiff,sl ightly 

moist,brown (CL) 

- Formational material ,clay shale, 
medium hard,brown to gray,Mancos 
formation 

c~ 30/6 Oi rect Shear Strength Test: 

5 
40/2 

Harder with depth 
MC: 10.2% 00:116.0 pcf . -

-
-
- 10 

-
-

Bottom of test boring 3 at 14 feet - 15 

-
-

·ZO -
-
- 15 

F1re Stat1on MOJ056GE A4 
Proj.c:t ,... --------------- l'rol••' Num,., { 1 ~ ........,. __ -
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LOG OF TEST BORING 

Dot• Drll., __ sl_1_4_19_1 __ "'* E..,.., -\<!-oo_d_s ___ _ 4 '-rlAf N .. ter ________________ __ 

Ll;)cof#Oit See test boring location sketch Elewotlo11 ----------­
.,.,. Tllble None encountered Q;(J,..,., 4 inches T~ ~- 10 feet 

. -· 
I Sail DHcri pti01t Lo..,..,.,, -· "-",. 

J r,,. N 

Clay,silty,medium stiff,slight:Ty 
mo i s t , brown (CL) 

Formatronal materral,clay shale, 
medium hard, brown to gray, Mancos 

c ~ 29/E 
formation Swell Consol~dation Test: 

~ 
20/ 

Harder with depth 
MC: 8.2% DD: 124.o ref . 

c ~ 50/6 
~ lv Bottom of test borrng 4 at 10 teet 

'~ 

I 

f20 

~ 

,, • 
Frre Statron 

Project NOIM ---------------
l'rO/e•t Num,_ M91 056GE ~--f1•r:: __ 

CONSUL 'nNQ GEOTECHNICAL ENGINEEfltS AND MA TE"IAL TESTING 



- LOG OF TEST BORING 

Dote DriiH 5/14/91 ,...E...,.., \~oods .,,., N•••r __ 5 _____ _ - See test boring location sketch 
L.ocotlolt ------------------- El•••""" ----------
DiotNier __ 4_i_n_c_he_s_ 14 feet .,.,. Tllble None encountered - .... ··-

I 
,., Dncri pti01t L. oNnltor 1 .. ., ,_,,. 

4 Ty,.. N - Clay,si lty,medium stiff, slightly 
moist,brown ( CL) 

..::L Format 1 ona I - mater 1 a I, clay shale, 
~ 

::J medium hard,brown to gray 
a:l -

~ -
-
- 10 ~ 

-
-

Bottom of test boring 5 at 14 feet - I~ 

- . 
-

f2() -
-

~~ • -
Fire Station 

Project ,.,.. -------------
M 10 6GE A6 ProJ••' Numl»r......;;9_.;..s __ F,._. __ _ - Ltmt.rt anb a..odattt 

CONSUL nNG GEOTECHNICAL ENGINEE .. S AND MA TE"IAL TESnNG -



- LOG OF TEST BORING 

Dot• Drll-.1 __ sl_1_4_19_1 __ Woods 
,.,. .E ...... -----

6 '-"_, N .. t., ________________ __ - Locot~ See test boring location sketch Ele~oflore -------------
DioiNfer ___ 4 __ i n_c_h_e_s_ T.,_ o.,llt __ 2_f_ee_t_ .,., Tobie ___ No_n_e_e_n_c_o_u_n_te_r_e_d _______ __ - -• J 

,., DHt:rl pfiOtt LoNnltory •• "-'ft. 
j trY,. N 

.~~ Clay,silty,medium stiff,sl ightly 
mn • c:: t h rn1.1n ( r I ) 
FormatiOnal materral,clay shale, 

-
medium hard,brown to gray,Mancos form tion 
Bottom of test boring 6 at 2 feet -

lo -
~ . -

lo -
- 10 

-
-
- ·~ 

-
-

f20 -
-
- ,, ~ 

. Project ,.,_ _F_r_r_e_s_t_a_t_to_n _____________ _ l'role•t Hum,_ M91056GE F ... _A..;..? __ - J.amkrt anb a..odattt 
CONSUL nNG GEOTECHNICAL ENGINEERS AND MATERIAL TESnNG -
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APPENDIX B 

The laboratory study consisted of performing: 

• Moisture content and dry density tests, 
. Swell-consolidation tests, 
. Direct Shear Strength tests, 
. Moisture-density relationship tests, 
. California bearing ratio tests, and 
. Chemical tests. 

It should be noted that samples obtained using a drive type 

sleeve sampler may experience some disturbance during the 

sampling operations. The test results obtained using these 

samples are used only as indicators of the in situ soil 

characteristics. 

TESTING 

Moisture Content and Dry Density 

Moisture content and dry density were determined for each 

sample tested of the samples obtained. The moisture content was 

determined according to ASTM Test Method D2216 by obtaining the 

moisture sample from the drive sleeve. The dry density of the 

sample was determined by using the wet weight of the entire 

sample tested. The results of the moisture and dry density 

determinations are presented on the log of test borings, Figures 

A2 through A7. 

Bl 

1Lambcrt anti Q,S,t;ociatr,t; 
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Swell Tests 

Loaded swell tests were performed on drive samples obtained 

during the field study. These tests are performed in general 

accordance with ASTM Test Method D2435 to the extent that the 

same equipment and sample dimensions used for consolidation 

testing are used for the determination of expansion. A sample is 

subjected to static surcharge, water is introduced to produce 

saturation, and volume change is measured as in ASTM Test Method 

D2435. Results are reported as percent change in sample height. 

Consolidation Tests 

One dimensional consolidation properties of drive samples 

were evaluated according to the provisions of ASTM Test Method 

D2435. Water was added in all cases during the test. Exclusive 

of special readings during consolidation rate tests, readings 

during an increment of load were taken regularly until the change 

in sample height was less than 0.001 inch over a two hour period. 

The results of the swell-consolidation load test are summarized 

on Figures Bl and B2, swell-consolidation tests. 

It should be noted that the graphic presentation of 

consolidation data is a presentation of volume change with change 

in axial load. As a result, both expansion and consolidation can 

be illustrated. 

B2 

1Lambrrt anti ~tll~ociate~ 
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Direct Shear Strength Tests 

Direct shear strength properties of sleeve samples were 

evaluated in general accordance with testing procedures defined 

by ASTM Test Method D3080. The direct shear strength test was 

performed on a sample obtained from test boring 3 at a depth of 

four (4) to five (5) feet. Based on the results of the direct 

shear strength tests an internal angle of friction of 25 degrees 

and a cohesion of 900 pounds per square foot were used in our 

analysis for the formational material. 

California Bearing Ratio Tests 

California bearing ratio tests were conducted on select soil 

samples obtained during our field study. The California Bearing 

Ratio tests were conducted in accordance with ASTM Test Method 

Dl883. The results of the California Bearing Ratio tests are 

presented on Figure B3. 

Moisture-Density Relationship Tests 

Moisture-density relationship tests were conducted on select 

soil subgrade samples obtained during our field study. The 

moisture-density relationship tests were conducted in accordance 

with ASTM Test Method Dl557. The results of the moisture-density 

relationship tests are presented on Figure B3. 

Chemical Tests 

Chemical tests for water soluble sulfates, pH, and total 

dissolved salts were performed by Grand Junction Laboratories on 

B3 
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select samples obtained during the field study. The results of 

the chemical tests are 

TEST DEPTH 
BORING FEET PH 

4 1 to 3 8.1 

2 1 to 2 8.6 

tabulated below. 

TOTAL DISSOLVED WATER SOLUBLE 

B4 

SALTS SULFATE 

1.03% 0.63% 

1.37% 0.96% 

i.ambert anlJ Q,G,ttociate,G 
CONSULTING GEOTECHNICAL ENGINEERS AND 

MATERIAL TESTING 



- PRESSURE (POUNDS PER SQUARE FOOT) 

10 100 1000 10,000 

- Swel I Under Constant Pressure 
Due To Wetting -1---

- v--
1/ 
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II -
- I\ 

0 
J r--.. ........ N --r- ., r--\---... - 1 ......... !'-

t"-f'. 
1'-- 2 

~ 
3 \ -

- 4 
1\ 

- \ Ill - )It 
CJ) ~ - 5 \ -'* - 6 I: 
0 ·--- 0 

""0 ·-Ci 7 
II) '''water added I: 

8 to sample -
8 -

- " -
Boring No.2 SUMMARY OF TEST RESULTS 

4-5 ft. 
Moisture ~~~sity Height Diam•t•r Swell Prnsur• 

Depth Content fO-'J .C. F. (in.i (in.) ( P. S. F. J - Initial 7.8 I I 2. 0 I. 0 1 q4 
500 + 

Final I 7.0 I 18 0 q47 1 Qh 

Soi I Descriotian Shale,black to dark brown -
- SWELL- CONSOLIDATION TEST Project No. : M91056GE 

l.ambtrt anb a,S,Sotiatt$ Date: 6/3/91 

Figure: Bl -
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11'1 ,., Water added c: 
0 

(.) to sample -
-
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-
Boring No. 4 SUMMARY OF TEST RESULTS 

Depth 4-5 feet 
Moisture ~~ De~sity Height Diameter Swr/1 Pre;sure 
Content (O,.h) .C. F. (in.i (in.) P.S.F. 

Initial 8.2 124.0 1 .0 l. 94 1280 + 

Final 1 '3.g 127.0 _q7o 1 q4 --
Soi I Descriotion Shale, ct'a:rk brown -

- SWELL- CONSOLIDATION TEST Project No.: M91056GE 

l.ambtrt anb g,s,sociatt$ Dote: 6/3/91 

Figure: B2 -
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MOISTURE-DENSITY RELATIONSHIP CALIFORNIA BEARING RATIO 
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ASTM D1557 ASTM D1883 (Soaked 96 hours) 

~ 
Q • MAXII1UM'DRY DENSITY= 123.5 pcf METHOD OF Cnt1PACT I ON: ASTM D 1557 Hethod B .. Cl • ... .. OPTIMUM MOISTURE CONTEtiT = 12.0% 

J PRE-SnAK AFTER SOAK ----.. SAMPLE DESCRIPTION: Clay,brown DRY MOISTURE DRY MOISTURE 
DENSITY CONTENT DENSITY CONTENT SWELL 

I~ 0" 3: 
(PC F) __ (%_)- (PCF) (%) (%) 

......... 1..0 SA11PLE LOCATION: Blend of TH5 and TH6 
~ 0 

105,4 ll ,6 101 ,4 25,7 3.9 
~ i'c9 111.8 11,6 110,4 22,2 1 .3 

Cl 117' 2 11 ,6 113,0 22,7 3.7 
fT1 ' 

CBR @ 90% relative compaction Q 2,5 



December 10, 1991 

Mr. Tim Ryan 
Mesa County Building Department 
P.O. Box 20,000-5005 
Grand Junction, CO 81502 

City of Grand Junction, Colorado 
81501-2668 

250 North Fifth Street 

Re: City of Grand Junction, Fire Station No. 2 

Dear Tim, 

The City has issued a Planning Clearance for a "Foundation 
Permit" only to the contractor for the new fire station so they 
can get started on the foundation. Planning and sewer clearances 
for a "Building Permit" will not be issued until the sewer design 
has been approved by Central Grand Valley Sanitation qnd the 
landscape plan approved by Community Development. It appears the 
above information will probably be approved sometime next week. 

Please contact either Kathy Portner with Community Development or 
myself if you have any questions. 

Sincerely, 
FOR THE CITY OF GRAND JUNCTION 

Bill Cheney 
Utility Engineer 

cc: Community Development 
Burke Construction, Contractor 
Terry Franklin, Project Manager 
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December 19, 1991 

Mark Young 
Rolland Engineering 
518 28 Road 

P.O. BOX 1470 ·PALISADE. COLORADO 81526 

Grand Junction, CO 81501 

RE: Central Grand Valley Sanitation District Review Comments 
on the Sewerline Sxtension to the new Fire Station 

Dear Mark, ... 
The following are Central Grand Valley Sanitation 

District's review comments regarding the sewerline extension 
to the new City of Grand Junction Fire Station at the corner 
of Patterson and 28 1/4 Roads. 

1. As you are aware, prior to execution of the 
Sewerline Extsnsion Agreement and any construction, 
an easement will need to be executed for the portion 
of sewerllne that crosses private property to the 
east of the fire station site. The perpetual 
easement shall be 20 ft. in width (10 ft. each side 
of centerline), and shall be shown on the Plans. 
Upon execution of the easement it shall be recorded 
at the County Clerk and Recorder's Office with the 
Book and Page number shown on the as-built Plans. 

2. It will be necessary to chip and grout the existing 
manhole base to provide for the new invert at the 
existing manhole. A note should be added to the 
Plans specifying this. 

3. The existing manhole needs to be re-numbered to CV-4 
to correspond with the present District Plans. 

4. If the existing stub-out at Manhole CV-4 is removed, 
a note should be added that the inlet to the manhole 
shall be repaired with either non-shrink grout or 
concrete to insure a watertight manhole. 

5. The present policy is that the District is only 
responsible for the sewer main. All service line 
construction from the sewer tap is the responsi­
bility of the property owner. The UPC or the City's 
regulations on service line installation should be 
followed. 

WATER WORKS AND SEWERAGE FACILITIES • DRAINAGE AND IRRIGATION SYSTEMS • WATER QUALITY STUDIES 
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6. The District is in receipt of the Sewerline 
Extension Application and process fee. The City of 
Grand Junction will also need to submit the 
Sewerline Extension Agreement to the District prior 
to construction, which we have forwarded to John 
Knudsen of the Fire Dept. We should note that all 
of the District's policies for sewerline extensions 
are to be followed, similar to other sewerline 
extensions for developments that you have completed 
in the past within the District. 

Please revise the Plans to reflect the aforementioned 
review comments and process the required easement documents 
and Extension Agreement prior to the January 13th Board 
meeting. We anticipate finai approval by the board can be 
granted at that time. 

STL/sc 

R's~ectjully, 

~~· 
Stephen T. LaBonde 
District Engineer 

cc: Bill Cheney, City df Grand Junction 
John Knudsen, City of Grand Junction Fire Dept. 
Edith Kinder, Centtal Grand Valley Sanit. Dist. 
Fred Bishop, Bisho~ Construction Co. 
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December 20, 1991 

Mr. Bennett Boeschenstein 
Director of Community Development 
City of Grand Junction 
250 S. Fifth Street 
Grand Junction, CO 81501 

Dear Bennet: 

B E R L N 

T E c T 5 

At our meeting yesterday, you required that Ted Ciavonne be under contract to us 
for landscape architecture design services prior to your issuance of a planning 
clearance required to release the Fire Station No. 2 building permit. At the time, I 
didn't think that this was a problem. Later that afternoon, I told Ted that I needed 
a proposal by Friday because I will be out of town until after Christmas and 
needed to execute a contract Friday to the contractor's deadline of December 23. 
Ted advised me that he was too busy to write a proposal on such short notice. 

We fully intend to hire Ted's firm to complete the landscape architecture drawings, 
however, I cannot commit to using his firm until we have a satisfactory proposal. 
If we are unable to reach agreement with Ted, we will hire another licensed 
landscape architect to complete this work in accordance with the requirements of 
the City of Grand Junction. 

I hope this commitment is adequate to secure the release of planning clearance 
without delay to the project. Please call me if you have any questions. 

Sincerely, 

td(J~ 
Edward J. Chamberlin, AlA 

EJC/ sr12-20boe.153 

A P R 0 5 5 0 N A CORPORAl 

437 MAIN STREET 
GRAND JUNCTION, COLORADO 81501-2511 

TELEPHONE (303) 242-6804 
FAX (303) 245-4303 
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February 12, 1992 

Mr. Mike Thompson, Chief 
Grand Junction Fire Department 
330 S. Sixth Street 
Grand Junction, CO 81501 

Dear Mike: 

B E R L N 

T E c T s 

Please find enclosed copies of progress drawings for the landscaping plan at Fire 
Station 2 produced by Ted Ciavonne. As I have discussed with you, Ted and 
Bennett, I am uncomfortable with irrigation anywhere near site improvements due 
to the highly expansive soils found on this site. As I have explained, we had 
structural problems with a house located approximately 1 I 4 mile to the west ten 
years ago which also had a drip irrigation system. We never could find the source 
of the problem and even though reconstruction of structural portions of the 
building has been completed, the building still may not be stabilized. 

The landscaping scheme as required by Bennett and as drawn by Ted is very 
attractive and will certainly compliment the new building. The fact that there are a 
number of other buildings in the neighborhood which have irrigated landscaping 
and apparently are not experiencing expansive soil problems, combined with the 
careful detailing that Ted has shown will probably result in a workable scheme. 
However, there is an element of risk no matter what level of technical mitigation 
we design. 

We can include many safeguards but they may not be 100% effective for the life of 
the building. For example: 

1. The drain line may get plugged. 
2. The bentonite layer may not get installed perfectly or it may be breached by 

future digging. 
3. The irrigation piping or valves may be damaged or wear out and leak. 
4. A leak detector, if installed, may not work or may not be understood by 

personnel on site. 

I' " <l CORPORA 

-~171-MIN SlRF[T 
Cl\·\r-..D ll :v·TIO'J. COLORALJO HI "itll-~511 

HI£PIHJ'Jf illJl\ ~42-hl\04 
f '-X <!O ll ~4 "i-4 lO l 

() N 
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Mr. Mike Thompson 
February 12, 1992 
Page 2 

This combination of events can lead to structural damage if the moisture content 
changes in the soil under the building or pavements. 

If the City expects our office to be responsible for this risk, then we must 
recommend that irrigation not be included on this site. If, however, the City is 
willing to assume this risk, we will work with the soils engineer and the landscape 
architect to produce an attractive but conservative design recognizing the given site 
conditions. 

Please let me know your response as soon as possible as these drawings are 
currently being finalized. If you have any questions, please call me. 

Sincerely, 
/. 

:3?(t)~ 
Edward J. Chamberlin, AlA 

EJC/ 2-12thom.153 

Enclosures 

PC: Bennett Boeschenstein 
Ted Ciavonne w/o Enclosures 
Dennis .Lambert 



March 3, 1992 

John Knudsen 
Grand Junction Fire Department 
330 S. 6th St. 
Grand Junction, CO 81501 

Dear John: 

- ' - '"'::-...... ' Y"' ,.., .... ,- .... 
-..-• - ... .J' ... . ·,_,,,.._' 

- . 
~.~:::.r':: .. L:~G:JC,,.-.. 

We have reviewed the proposed landscaping plan for Fire Station #2, located at 2827 F 
Road. The plan has been approved with the attached comments made by Ann Barrett of 
our office. The only exception we take to the plan is the use of pink shale mulch. We 
would encourage you to consider Ann's recommendation to use aspen bark mulch. The 
planned landscaping will greatly enhance the site and offer a good example of the use of 
xeric plant material. 

With the completion of the landscaping plan, all requirements for the Special Use Permit 
have been met. I understand that negotiations are underway for a sewer easement. This 
letter will serve as official notice of approval of the Special Use Permit. 

Thank you for your cooperation through this process. Because of careful attention to design 
Fire Station #2 will be an asset to the neighborhood and the City. 

Sincerelv, . 

Katherine M. Portner 
Senior Planner 



REVIEW COMMENTS- LA.l~DSCAPE PLAN 

FIRE STATION II 

The overall Landscape Plan for the fire station submitted by 
Ciavonne and Associates is innovative for our area in its use of Xeric plant 
material. This is a very difficult site in that it has poor soil conditions and the 
soils engineer has recommended that very little water be used near the 
foundation. The site is also very exposed to public view, so it was important 
that it have a pleasant looking landscape. 

Detailing for irrigation and proper drainage is extensive and 
seems to address the problems inherent in the site. As long as the drip 
irrigation system is maintained on a regular basis, it should prove the best way 
to water the plants of plants on the site. 

The plant material specified should, once established, be able to 
thrive on much less water than conventional planted landscapes. Other than 
a question regarding a couple of the plant choices, I think that these plants 
have a very good chance of surviving the harsh conditions of the site with so 
little water. The plants I questioned are, 1) Amur Maple, which has difficulty 
in heavy, salty soils with iron uptake and becomes chlorotic; 2) Manzanita, 
which is usually found in more acid soil conditions; and 3) New England 
Aster, which bears very little resemblance to our native aster, the Aster 
biglovii in that it would prefer acid soil and some afternoon shade. I 
discussed these with Craig Roberts who thought that soil amendments that 
were recommended for the site would lessen problems with these plants. We 
agreed to go ahead as he had specified, since the design is somewhat 
experimental. 

A rock mulch is specified that is beige in color. But due to 
availability and cost this may be replaced by a pink shale mulch. This would 
not be as acceptable for aesthetic reasons on this site. Weeds may not be as 
large a problem with the use of drip irrigation so it may not be necessary to 
use a mulch for weed control. For moisture retention, perhaps a wood chip 
mulch such as aspen bark mulch would help to establish the plants, then 
biodegrade into the soil to upgrade nutrients. 
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