
CMAS – INTRO TO LAND AND BUILDING 

IN THE FOOTHILLS
MOUNTAIN METRO ASSOCIATION OF REALTORS

CONTINUING EDUCATION COURSE



DEAN DALVIT,  AIA, PE & BRIAN WELCH, PE

 ENGINEERING AND ARCHITECTURAL EXPERTISE ACROSS MULTIPLE FRONT RANGE COUNTIES

 SPECIALIZE IN LAND DEVELOPMENT

 SINGLE FAMILY, MULTI FAMILY, SUBDIVISIONS, AND COMMERCIAL DEVELOPMENT

 TEAM OF ENGINEERS AND ARCHITECTS INCLUDING CIVIL, STRUCTURAL, MECHANICAL, 

ELECTRICAL, AND PLUMBING TO TACKLE PROJECTS FROM START TO FINISH



TODAY’S TOPIC – FROM DREAMING TO BUILDING

1. THE PROPERTY SEARCH AND WISH LIST

2. LOCATIONAL CHALLENGES

3. BUYING

4. DESIGN THROUGH PERMITING

5. BUILDING

LAND USE AND DESIGN;

CIVIL ENGINEERING



PROPERTY SEARCH

What type of lot is your client looking for?

Every client is different, the more requirements 

that they have, the more challenging and costly 

it will likely be

Explain to your client that the iconic geography 

of Colorado presents many building challenges.  

Mountains to our West are great but it makes 

building very challenging due to topography 

The more complex the lot, the more important 

the due diligence

HELP SET EXPECTATIONS EARLY AND OFTEN!



PROPERTY SEARCH

1. THE PROPERTY SEARCH AND WISH LIST

 LOCATION

 REMOTE OR EASILY ACCESSIBLE

 PAVED OR GRAVEL

 TERRAIN

 8% DRIVEWAY WILL SET HOUSE ELEVATION

 ~150’ LENGTH BEFORE EMERGENCY TURN AROUNDS

 GARAGE ACCESS CAN BE 12’ ABOVE ROAD

 TYPICAL MOUNTAIN LOT VARIES BETWEEN 15-35%.

 UTILITIES

 VERIFY WELL/WATER DISTRICT AND AVAILABLE TAPS

 VERIFY SEPTIC/SEWER DISTRICT AND SPECIAL 
DISTRICTS

 DRY UTILITIES (ELECTRIC, GAS, FIBER)

 VIEWS

 MOUNTAIN VIEWS

 ELEVATION

 ROCK OUTCROPPINGS

 OTHER BUILDABLE LOTS

 EXPOSURE

 SOUTH & WEST VIEWS 

 NORTH & EAST VIEWS



CASE STUDY – FOX RIDGE

TOTAL COST OF SITE



LOCATIONAL CHALLENGES

2. NOW YOU KNOW WHAT THEY WANT, BUT 

WHERE?

 LOCATIONAL CHALLENGES

 COUNTY/CITY

 ZONING

 HOA

 REGIONAL DISTRICTS

 PROPERTY BACKGROUND



COUNTY MOUNTAIN LIVING 

CHECKLISTS

 MAKE SURE PROPERTY IS A LEGAL PARCEL

 ZONING, REGS, LAND USE PLANS, HOA

 PROOF OF ACCESS

 BUILDING PERMIT REQUIREMENTS

 CONSTRAINTS TO DEVELOPMENT

 EASEMENTS, MINERAL/WATER RIGHTS, 
ABANDONED MINES, 
FLOODPLAINS/GEOLOGIC HAZARDS

 WATER AND SANITATION

 PUBLIC SERVICES AND UTILITIES

 LIVING CONDITIONS

 HOA, SCHOOLS, CLIMATE, RECREATION

 WILDLIFE CONSTRAINTS

 PETS, PLANTINGS

 WILDFIRE DANGER



EXAMPLE COUNTY DESIGN 

STANDARD DOCUMENTS

CLEAR CREEK COUNTY PARK COUNTY



GENERAL COUNTY REQUIREMENTS

County
Max Driveway 

Slope
Minimum 

Driveway Width
Driveway 

Radius
Emergency 
Turnaround

Max Grade 
Slope

Permits Reqd.
Retaining Wall 

Permit
GESC Req Drainage Req

Defensible Space 
Requirement

Jefferson
10% (12% if 

South facing)

10' Drive - 2' 
Shoulders (14' 

Total)
30'

Required After 
150'

50%
NOI

If > 36"
>5000 sf 

disturbance or 
>20% grade

Mountain Porous 
Landscape Device

Yes

Grading

Clear Creek
10% (12% with 

permission)
<200' = 12' total 
>200' = 14' Total

30' After 100' 100%
Driveway and 

Excavation Permit
If > 48"

> 2500CY 
Earthwork or 

>20,000SF 
Disturbance

Infiltration System if 
roof > 1750 SF

Yes

Park
<2% for 10' 

then 10% (after 
50' 12%)

16' 30'
N/A - If longer 

than 200' need all 
weather surface

Per Geotech Driveway Cut Permit If > 48" N/A N/A
Voluntary 

(Insurance may 
require)

Gilpin 12% 12 30' After 150' Per Geotech Access Permit (First 20') If > 48" N/A
Can't increase runoff 

more than 10%

Voluntary 
(Insurance may 

require)

https://drive.google.com/open?id=0Bwez32USJq1nME9zU2dHN1MyS2c
https://drive.google.com/open?id=0Bwez32USJq1nME9zU2dHN1MyS2c
https://drive.google.com/open?id=0Bwez32USJq1nME9zU2dHN1MyS2c
https://drive.google.com/open?id=0Bwez32USJq1nME9zU2dHN1MyS2c
https://drive.google.com/open?id=0Bwez32USJq1nME9zU2dHN1MyS2c
https://drive.google.com/open?id=0Bwez32USJq1nellsX1FuODdhQWc
https://drive.google.com/open?id=0Bwez32USJq1nSHpCMmxQWHpSSEE
https://drive.google.com/open?id=0Bwez32USJq1ndEJPYVpxWnFGRHM
https://drive.google.com/open?id=0Bwez32USJq1nZmJpdXhZZk5WWk0
https://drive.google.com/open?id=0Bwez32USJq1nb1oyNTRFNHdvelU
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1ndzItbC1ONnJxZHM
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg
https://drive.google.com/open?id=0Bwez32USJq1nVE1vRWxUTmZTQTg


LOCATIONAL CHALLENGES

 ZONING, HOA,  AND LOT RESTRICTIONS

 FIRST PART OF DUE DILIGENCE BEFORE STARTING 

DESIGN

 CAN RESTRICT MANY THINGS

 ENTRANCE LOCATION

 STRUCTURE LOCATION - SETBACKS

 STRUCTURE SIZE AND TYPE

 ARCHITECTURE MATERIALS

 FUTURE POTENTIAL FOR GUEST HOMES OR 

ADDITIONAL STRUCTURES

 UTILITIES AND LOCAL SERVICES

 WATER DISTRICTS

 LIMITED TAPS

 TAP AND SERVICES COSTS

 WATER RIGHTS AND FEES

 SEWER DISTRICTS

 SEPTIC AND COMMUNITY SEWER

 ADVANCED TREATMENT DISTRICTS

 SEPTIC LOCATIONS AND PUMPING



CASE STUDY – SILVER ROCK MANOR



BUYING

3. BUYING

 THIS IS YOUR DEAL

 AS DESIGN PROFESSIONALS, WE LOOK FOR A LIST OF 
ITEMS PRIOR TO DESIGN, IT WILL SAVE THE BUYER TIME 
AND EXPENSE TO SPEND MORE ON A PREPARED LOT.  

HAVING AN ENGINEER VET OUT POSSIBLILITIES BEFORE 
SELLING OR PRIOR TO BUYING IS A VALUABLE 
INVESTMENT.

 MOUNTAIN HOME DESIGN WILL REQUIRE A SURVEY, 

PROVIDING ONE WHILE SELLING OR HAVING ONE 

BEFORE BUYING IS HIGHLY RECOMMENDED.

 MOST STRUCTURAL ENGINEERS WILL REQUIRE A 

GEOTECHNICAL SOILS REPORT PRIOR TO DESIGN

YOU CAN ADD VALUE ON THE BUYER OR THE SELLER SIDE 
OF THE DEAL!

 RESEARCH AND INVESTMENT WILL RESOLVE MANY OF 
THE ISSUES WE PRESENT TODAY, ENGINEERS ARE 

OFTEN WILLING TO VISIT THESE LOTS TO HELP 
STREAMLINE THE PROCESS AND ELIMINATE POTENTIAL 
ISSUES.

 ACCESS EASEMENTS, RIGHT OF WAY, PLAT, RECORDINGS

 HOA RESTRICTIONS AND COVENANTS

 WATER AND SEWER AVAILABILITY



BUILDING

LET’S TALK ABOUT SQUARE FOOTAGE!



DESIGN THROUGH PERMITTING

4. The permitting process for large homes is now 
treated similarly to that of retail or commercial 
developments; standards and requirements are 
very thorough, long, and tough.  Long 
driveways, existing private roads, and extensive 
grading can all cause tens of thousands of 
dollars of improvements.

 PERMIT PROCESS

 DEFENSIBLE SPACE

 LAND DISTURBANCE PERMIT

 TERMS AND ACRONYMS

 GRADING REQUIREMENTS

 STORMWATER DESIGN

 EROSION CONTROL

 DRIVEWAY DESIGN

 RETAINING WALL DESIGN

 ACCESS PERMIT

 BUILDING PERMIT

 WELL PERMIT

 SEPTIC PERMIT



PROFESSIONAL DISCIPLINES 

AND SCOPE

 CIVIL ENGINEERS - TOPICS COVERED TODAY

 ARCHITECTS

 PROGRAMMING AND DESIGN OF RESIDENCE

 SURVEYORS

 SURVEY OF LOT, TOPOGRAPHY, RESEARCH OF EASEMENTS OR OTHER ENCUMBERANCES

 GEOTECHNICAL ENGINEERS

 SOIL TESTING – DETERMINES TYPE OF FOUNDATION TO BE USED

 OTHER ISSUES – BEDROCK LOCATION, HIGH GROUNDWATER

 STRUCTURAL ENGINEERS

 DETERMINE STRUCTURAL COMPONENTS NEEDED TO BUILDING ARCHITECTS DESIGN

 DESIGN RETAINING WALLS NEEDED

 MECHANICAL, ELECTRICAL, PLUMBING (MEP) ENGINEERS

 HVAC (HEATING, VENTALATION, AIR CONDITIONS)

 CONTRACTORS

 OBTAINS PERMITS USING APPROVED ENGINEERING PLANS FROM APPROPRIATE AUTHORITIES

 CONSTRUCTS APPROVED DESIGN



DEFENSIBLE SPACE

 INSURANCE REQUIREMENTS

 APPLIES TO WOODED LOCATIONS

 DENSITY AND DISTANCE FROM 

STRUCTURES TAKEN INTO CONSIDERATION



CASE STUDY– RED FOX RUN



DO I NEED A GRADING PERMIT?



CASE STUDY– MOUNTAIN MODERN RESIDENCE



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)
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(100) = 33%



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)



TERMS & ACRONYMS

 MPLD – MOUNTAIN POROUS LANDSCAPE 

DEVICE

 GESC – GRADING, EROSION, AND SEDIMENT 

CONTROL PLAN

 SLOPE (3H:1V) VS. GRADE (%) --- 3:1 = 33%

 BMP – BEST MANAGEMENT PRACTICES

 SWMP – STORM WATER MANAGEMENT PLAN

 NOI – NOTICE OF INTENT

 LOMA & LOMA-F  --- LETTER OF MAP 

AMENDMENT – FILL    (FEMA RELATED)



GRADING REQUIREMENTS

 LIMITS THE MAXIMUM SLOPE OF THE FINAL 

SURFACE AFTER CONSTRUCTION

 HITTING ROCK MAY ALLOW STEEPER SLOPES –
DETERMINED BY GEOTECHNICAL ENGINEER

 AMOUNT OF DIRT MOVED MAY TRIGGER 

BMPs OR DIFFERENT PERMITS.

 ROOF AREA DETERMINES NEED FOR MPLDs 

(JEFFCO, CLEAR CREEK)

 AREA OF DISTRUBANCE DETERMINES NEED 

FOR ADDITIONAL BMP MEASURES



CASE STUDY– BUCHANAN DRIVE



GRADING REQUIREMENTS

 LIMITS THE MAXIMUM SLOPE OF THE FINAL 

SURFACE AFTER CONSTRUCTION

 HITTING ROCK MAY ALLOW STEEPER SLOPES –
DETERMINED BY GEOTECHNICAL ENGINEER

 AMOUNT OF DIRT MOVED MAY TRIGGER 

BMPs OR DIFFERENT PERMITS.

 ROOF AREA DETERMINES NEED FOR MPLDs 

(JEFFCO, CLEAR CREEK)

 AREA OF DISTRUBANCE DETERMINES NEED 

FOR ADDITIONAL BMP MEASURES

OVER 1 ACRE OF DISTURBANCE



GRADING REQUIREMENTS

 LIMITS THE MAXIMUM SLOPE OF THE FINAL 

SURFACE AFTER CONSTRUCTION

 HITTING ROCK MAY ALLOW STEEPER SLOPES –
DETERMINED BY GEOTECHNICAL ENGINEER

 AMOUNT OF DIRT MOVED MAY TRIGGER 

BMPs OR DIFFERENT PERMITS.

 IMPERVIOUS AREA DETERMINES NEED FOR 

MPLDs (JEFFCO, CLEAR CREEK)

 AREA OF DISTRUBANCE DETERMINES NEED 

FOR ADDITIONAL BMP MEASURES



GRADING REQUIREMENTS

 LIMITS THE MAXIMUM SLOPE OF THE FINAL 

SURFACE AFTER CONSTRUCTION

 HITTING ROCK MAY ALLOW STEEPER SLOPES –
DETERMINED BY GEOTECHNICAL ENGINEER

 AMOUNT OF DIRT MOVED MAY TRIGGER 

BMPs OR DIFFERENT PERMITS.

 ROOF AREA DETERMINES NEED FOR MPLDs 

(JEFFCO, CLEAR CREEK)

 AREA OF DISTRUBANCE DETERMINES NEED 

FOR ADDITIONAL BMP MEASURES

OVER 1 ACRE OF DISTURBANCE – TRIGGERED 

DRAINAGE REPORT AND LARGER DETENTION BASIN



CASE STUDY – DIAMOND BUILDING



DRIVEWAY REQUIREMENTS

 MAXIMUM SLOPE

 ANGLE OF EXPOSURE

 MINIMUM WIDTH (SHOULDER REQUIREMENTS)

 CLEAR SPACE

 MINIMUM RADIUS

 MAXIMUM LENGTH

 EMERGENCY TURNAROUNDS

 PULLOUTS

 SPRINKLER SYSTEMS

S



CASE STUDY – KERR GULCH



DRIVEWAY REQUIREMENTS

 MAXIMUM SLOPE

 ANGLE OF EXPOSURE

 MINIMUM WIDTH (SHOULDER REQUIREMENTS)

 CLEAR SPACE

 MINIMUM RADIUS

 MAXIMUM LENGTH

 EMERGENCY TURNAROUNDS

 PULLOUTS

 SPRINKLER SYSTEMS



DRIVEWAY REQUIREMENTS

 MAXIMUM SLOPE

 ANGLE OF EXPOSURE

 MINIMUM WIDTH (SHOULDER REQUIREMENTS)

 CLEAR SPACE

 MINIMUM RADIUS

 30’ RADIUS, 50’ WITH GREATER SLOPES

 MAXIMUM LENGTH

 EMERGENCY TURNAROUNDS

 PULLOUTS

 SPRINKLER SYSTEMS



DRIVEWAY REQUIREMENTS

 MAXIMUM SLOPE

 ANGLE OF EXPOSURE

 MINIMUM WIDTH (SHOULDER REQUIREMENTS)

 CLEAR SPACE

 MINIMUM RADIUS

 MAXIMUM LENGTH

 FIRE REVIEW OF ALL DRIVEWAYS, REGARDLESS OF 
LENGTH

 EMERGENCY TURNAROUNDS REQUIRED OVER 150’ 
DRIVEWAY

 PULLOUTS

 SPRINKLER SYSTEMS



EXAMPLE OF TURNAROUND



CASE STUDY – 350 PACKSADDLE



RETAINING WALLS

 EXPOSURE LOCATION, APPEARANCE, 

MATERIAL, AND COST

 TYPES OF WALLS

 STRUCTURAL >3-4’ EXPOSED WALL

 NON-STRUCTURAL <3-4’ EXPOSED WALL



RETAINING WALLS

 TYPES OF WALLS

 BOULDER

 LANDSCAPE BRICK

 CONCRETE

 SOIL NAIL/SHOTCRETE

 DRYSTACK OR MORTARED 
STONE

 TIMBER/RAILROAD TIES

 GABION BASKETS



CASE STUDY – EVERGREEN TERRACES



WELLS AND SEPTIC SYSTEMS

 WATER WELLS

 PARCEL SIZE

 SEPTIC SYSTEMS

 DISTANCE FROM STRUCTURES

 DISTANCE FROM WATER FEATURES

 DISTANCE FROM WELLS

A. Ordinary household use inside one single-family 

dwelling (NO outside water use allowed): Generally, 

this is all that can be approved on parcels less than 35 

acres.

B. Ordinary household use in 1 to 3 single-family dwellings, 

irrigation of up to one acre of home garden and lawn, 

and watering of domestic animals: Generally, permits 

can be approved on parcels of land of 35 or more 

acres.



WELLS AND SEPTIC SYSTEMS

 WATER WELLS

 DISTANCE FROM STRUCTURE

 DISTANCE FROM WATER FEATURES

 SEPTIC SYSTEMS

 DISTANCE FROM STRUCTURES

 DISTANCE FROM WATER FEATURES

 DISTANCE FROM WELLS



BUILDING

5. BUILDING

 SITE CONDITIONS DRIVE VARIATION AND 

ADJUSTMENTS TO PLANS

 CONTINUOUS COMMUNICATION WITH OWNER, 

CONTRACTOR, AND DESIGNERS

 COUNTY REQUIRED SITE CERTIFICATION POST 

CONSTRUCTION



QUESTIONS & ANSWERS


